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‘ 1. IMPORTANT FUNDAMENTALS YOU MUST KNOW - l -

@ PRECAUTIONS DURING
OPERATION ... P1-2




(2 IMPORTANT FUNDAMENTALS YOU MUST KNOW ——————

( PRECAUTIONS DURING J

OPERATION

Il USE THE SPECIFIED FUEL

/\ WARNING

Never fill the tank with gasoline. If you
pour the gasoline into the tank by
mistake, extract the gasoline completely
before starting the engine. Starting the
engine with gasoline in the tank is
dangerous as it can result in a fire or
engine damage.

*

For fuel, use diesel fuel (ASTM 2-D).

Use Winter 2-D when the outside temperature
is lower than 0°C {32°F}.

Do not use fuel of bad quality or substitute fuel.
It may deteriorate engine performance and may
cause troubles which will not be covered by
warranty.

- When filling fuel, make sure that no dust or wa-

ter gets into the tank.

Make sure to fasten the fuel tank cap securely.
Remove the drain plug below the tank occasion-
ally and drain sediment and water content at
the bottom of the tank together with the fuel.

USING
SUBSTITUTE FUEL
WiILL
DETERIORATE
ENGINE
PERFORMANCE

GRADE FINAL BOILING CETANE -SULFUR
‘ POINT (MAX.) | NUMBER (MIN.) (MAX.)
Winter 2-D 357°C {675°F} 0.50%
Summer 2-D 357°C {675°F} 0.50%

NOTE: Fuel additives should not be used.

EAO01 - 001A

I FOR COOLANT USE LONG LIFE

COOLANT (LLC) MIXED WITH WATER
Page 4-14

HAO1 - 010A

i BE CAREFUL WITH THE RADIATOR CAP
/\ WARNING

Never remove the radiator cap while it
is hot. Opening the cap carelessly can
lead burn injury due to spurting out of
hot coolant and steam. Make sure to
fasten the radiator cap securely.

TAO7 - 002A




e IMPORTANT FUNDAMENTALS YOU MUST KNOW i3 ]

[l USE THE PROPER ENGINE OIL

The engine oil must be able to withstand heat
and oxidation. It must be stable in viscosity in
spite of temperature change.

Hino genuine engine oil has been made in
order to satisfy such performance and you are
kindly asked to use proper oil depending upon
the using condition of your engine.

It is necessary to use oil of different viscosi-
ties in accordance with the outside tempera-
ture. Be sure to select the proper oil.

@ ENGINE OIL SELECTION

Qil quality

B PAY ATTENTION TO THE METERS,

GAUGES AND LAMPS WHILE RUNNING
THE ENGINE

/\ CAUTION

JASO DH-1,DH-2

API CD,CE,CF,CF-4,CH-4,Cl-4

ACEA E-3,E-4,E-5

Viscosity recommendations (SAE)

When the warning lamps light up or
the instruments indicate any
abnormality, be sure to idle the engine
immediately and carry out inspections
and repairs in accordance with this
handbook. If you continue to operate
ignoring the warnings of the warning
lamps or the instruments, it might result
in an unexpected accident. When you
cannot find the cause or you cannot
service it by yourself, have the engine
inspected and repaired at the nearest
your dealer.

-40 22 -4 14 32 50 66 88 104°F

40 30 20 -10 0 10 20 30 40°C
| | | | | | |
SAE 20W-50 3% >

l
| [ [ [ |

SAE 15W-40, SAE 10W-30

SAE 30

SAE 40 >
| I | ]

% Only Hino Genuine Oils

@ If you continue to operate neglecting or
ignoring the warnings of the instruments
as follows:

Have your engine inspected in accordance
with this handbook.

When the needle of the coolant temperature
gauge indicates the dangerous temperature
zone.

o\ 2

EAO1 - 003A

Turning off the engine immediately may result
in seizure of the engine. Before turning off
the engine, be sure to idle the engine and wait
until the needle return to the normal operating
temperature zone.



4. IMPORTANT FUNDAMENTALS YOU MUST KNOW )

I NEVER TURN OFF THE STARTER SWITCH
OR THE BATTERY SWITCH WHILE
OPERATING THE ENGINE .......... Page 3-2

Il INSPECTION AND MAINTENANCE

/\ CAUTION

/\ CAUTION

Never turn off the starter switch or the
battery switch while operating the
engine. If you turn these switches off,
warning lamps and instruments which
are necessary for operation will not
work and therefore it is extremely
dangerous. It may also lead to the
generation of high voltages in the
electrical circuits, causing damages to
the diodes.

INSTRUMENTS WILL
NOT OPERATE, IF THE
SWITCH IS KEPT “OFF”
DURING OPERATION.

EAO1 - 005A

- . If you touch or get close turning parts

such as the belt and the fan while the
engine is running, your hands or
clothes can get caught and you might
cause an unexpected injury.

- After finishing the work, be careful

not to leave any rag, paper and tool
in the engine compartment. Pay spe-
cial attention to any flammable mate-
rials since they can cause fire.

Il BE SURETO PERFORM INSPECTION AND

MAINTENANCE OF ENGINES EQUIPPED
WITHTURBOCHARGER FIRMLY ANDWITH-
OUT FAIL

/\ CAUTION

- When the engine is operated at high

- When the engine has been operated

load and high speed, continue warm-
ing up until the coolant temperature
gauge starts moving.

at high load and high speed, keep
the engine idling until the turbo-
charger has cooled down, before stop-
ping the engine.

In order to keep the function of the
turbocharger properly, it is necessary
to practice the periodical replacement
of the engine oil of good quality and
of the oil filter, as well as cleaning
the air cleaner periodically.




—_— IMPORTANT FUNDAMENTALS YOU MUST KNOW 5]

PERIODICAL
REPLACEMENT OF

THE OIL FILTER AND
OF THE ENGINE OIL/ CLEAN AIR
OF GOOD QUALITY \_CLEANER

EAO1 - 005A

Be sure to warm up the engine before operat-

ing it, and perform idling before stopping the

engine.

i BE CAREFUL WITH EXHAUST GAS

/\ WARNING

Exhaust gas contains carbon mon-
oxide (CO) which is colorless and
odorless but harmful. Inhaling ex-
haust gas is dangerous as it can re-
sult in carbon monoxide poisoning.

- Do not keep the engine running in a
poorly ventilated area. Surrounded
areas such as indoor areas are espe-
cially dangerous because such areas
can be filled with exhaust gas, which
can result in carbon monoxide poi-
soning. :

- Check your exhaust pipe occasion-
ally. If you find a hole or crack,
coupler damage, or anything unusual
with the exhaust pipe, have the en-
gine inspected and repaired at the
nearest your dealer. Keep using the
engine under such conditions can
cause the exhaust gas to enter the
indoor areas and result in carbon
monoxide poisoning.
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2. BASIC ENGINE CARE | 21

@ WARBANTY __...ooooooooirirrveveeeesrsssnn P2- 2
@ ENGINE INSPECTION .......o..ooccoc..... P2- 3
@ BREAKING-IN THE

NEW ENGINE .......cooooiiiieiieceees P2- 4




( WARRANTY ]

HINO engines are produced using the latest . ENGINE MODEL AND NUMBER ‘ l GENUINE PARTS

production technologies and under through The engine model and serial numbers areen- - When purchasing parts, always specify “HINO
quality control. We are sure that you will be graved on the crank case on the side of the . genuine parts”. Since we guarantee the qual-
satlsf_led with your engine performance and engine. ity of “HINO genuine parts”, you can depend
functions. However, if there should be a = gy Avpy E: P11C TA10001 upon their reliability. “HINO genuine parts”
manufacturing related problem, we will repair he label ) h

it without charge as long as it is covered by [JO5 SERIES] ENGRAVED POSITION carry the [abel € or Jizs as shown below on

the products themselves or are packed in the

the conditions described in the warranty card. ! )
box or wrapping paper with the same labels.

Please refer to the warranty card for details.

HBO1 - 007A

GENUINE

HINO P RIS

EBO1 - 001A

et
R\ ) N
J HINO MOTOR
TBO4 - 033A , >
ENGRAVED POSITION @ Hing ‘Iﬁ_llg @
HINO MOTOR

[P11 SERIES] o 801 - 00z

ENGRAVED
POSITION

HBO1 - 003A




( ENGINE INSPECTION |

PERIODIC
INSPECTION

EBO1 - 003A

[l PERIODIC INSPECTION

Periodic inspection and maintenance is abso-
lutely necessary in order to ensure maximum
engine performance and long service life. Con-

duct periodic inspection and maintenance and -

oil and/or grease replacement according to the
methods described in the periodic inspection
and maintenance chart and the lubricants table
contained in this handbook. Please bear in
mind that problems caused by neglecting in-
spection or oil and/or grease replacement shall
not be covered by the warranty.

—— & ADVICE ~
The degradation of the engine progresses
and the performance of the component
parts and of its equipment reduces de-
pending upon the length of operation pe-
riod as well as the quality of care. Please
make sure to perform regular inspections
and maintenance, in order to avoid dam-
age and to reduce exhaust gas and noises
which adversely affect the social environ-

ment.

RIODIC
1NSPECTION
|

EBO1 - 004A

[l PERIODIC REPLACEMENT PARTS

With the passage of time, there will be a dete-
rioration in quality of material of rubber parts of
the engine, which are important from the safety
point of view. It is difficult to determine how
much longer these parts can be used safely
during periodic inspection.

Since such parts play an important role in
ensuring their performance, function and safety,
make sure to replace these parts periodically
according to the schedule specified by HINO.

~—— & ADVICE N
Please note that the periodic replacement

of parts is to be carried out on your own
responsibility and paid for by yourself. It
is different from repair work covered by
the warranty.

Depending upon operation conditions and
other circumstances it may be necessary
to replace such parts earlier than the speci-
fied schedule. At such time please con-
sult your dealer.

_/




( BREAKING-IN THE NEW ENGIN_E)

[l DAILY(BEFORE STARTING THE ENGINE) . INSPECTION AND MAINTENANCE

INSPECTION To ensure optimum engine performance, check
the following inspection items which are in-
cluded in the periodic inspection and mainte-
nance chart and conduct inspection and main-
tenance regularly. These items and procedures
can be performed by a person with basic knowl-
edge of engine structure and components.

HBO3 - 005A

3.FUEL LEVEL

- The first 30 hours is the breaking-in period.
FUEL GAUGE

Pay attention to the following points when
breaking-in the engine.
- Be sure to warm up sufficiently.

- Avoid racing the engine. it is not only puts
a strain on the engine, but also wastes fuel.
Make every effort not to operate the engine

&
l l 3.,}9"5- in overload.
=2 - After the 30 hours of breaking-in period,

EBOT - 005A

- To ensure always safe and trouble-free use of
the engine, inspect the following items before
starting the engine.

1. Engine oil level - HBO2 - 005A change the engine oil.
2.Coolant level - To ensure safety, follow the instruction con-
3. Fuel level tained in “PRECAUTIONS OF SAFETY” on

page 4-2.



3. PROPER OPERATION

HDOO - 003A

~—— & ADVICE ' ~
Items contained in this section are based

on the standard specifications of HINO
industrial engines. Depending upon the
machine model, they may not be the same
as your engine. Please refer to the “OP-

ERATION MANUAL” of your machine.

N J
@ STARTERSWITCH ......ccoviiireee. P3- 2
@ STARTING THE ENGINE .................. P3- 3
@ ENGINEWARM-UP .........ccccriirenee P3-4
@ PRECAUTIONS TO TAKE WHEN
OPERATING THE ENGINE ................ P3-5
@ STOPPING THE ENGINE .............. P3-5

@® HANDLING IN COLD WEATHER ........ P3-6

@ HANDLING INHOT WEATHER .......... P3-7

@ LONG-TERM STORAGE
OF THE ENGINE ......cccoiiniririciinnnn. P3-8




( STRTERSwITCH |

H KEY POSITIONS p “ON” position ~ p “START” position
- This is the position in which the engine is run- - This is the position to start the engine.
» “OFF” position ‘ ning.
In this position, the key can be inserted or
removed. & CAUTION

sk Be sure to set the switch to this position after

the engine is stopped. Always keep the key in the “ON” posi-

tion while running. When it is in the

~— & ADVICE N “OFF” position, the warning lamps and
Be sure to always set the switch to the instruments necessary for operation will
“OFF” position when the engine is not run- not operate and it is very dangerous. It
ning. Leaving the switch in the “ON “ also damages the electric circuit.

position for a long period of time when the
engine is not running may result in loss of
battery power and cause the engine not to
start. :

WHILE THE ENGINE

IS NOT RUNNING DISCHARGE

INSTRUMENTS WiILL
NOT OPERATE, IF THE
SWITCH IS KEPT “OFF”
DURING OPERATION. EAO1 - 005A

IF THE SWITCH IS
LEFT IN THE "ON"
POSITION FOR A
LONG PERIOD OF
TIME WHEN THE
ENGINE 1S NOT
RUNNING

ECO1 - 001A

N Y,




( STARTING THE ENGINE |

Depending on the machine, they may be differ- -

ent in the way the engine is started and stopped.
Please refer to the “OPERATION MANUAL” of
your machine.

i NORMAL. STARTING AND WHEN THE EN-
GINE IS WARMED UP

a N
1. Turn the battery switch to the “ON” posi-

tion. _ h

ON

HDO2 - 001A

-

(2. Insert the starter key and turn it to the\
“ON” position. Check that all instruments
are operating properly.

A

ON p ()

L . & HDOZ - 006A
/

"z )
3. Turn the starter key to the “START” posi-
tion and start the engine. ‘

.

PROPER OPERATION

& ADVICE

If there is anything abnormal with the op-
eration or the lighting up of any of the
instruments or warning lamps, turn off the
starter switch and battery switch, and in-
.spect the abnormal area.

Il WHEN YOU FIND IT DIFFICULT TO START
THE ENGINE IN COLD WEATHER

q R
1. Turn the starter key to the “ON” position.

HDO2 - 006A

-

[2. If the coolant temperature is below 0°C\
{82°F} (J series engine) and -15°C {5°F}
(P series engine), the preheat indicator
lamp lights up and it turns off when pre-
heating is completed.

ECO02 - 002A

3-3

( 3. Simultaneously with the extinction (approx.
five seconds) of the preheat indicator
lamp, turn the starter key to the “START”
position and start the engine.

TEQ02 - 024A
- Starting the engine within 3.5 seconds af-
ter extinction of the preheat indicator lamp

L will facilitate raising engine revolution.

— & ADVICE
Heater plug (J series engine) and intake

air heater (P series engine) use a lot of
electricity. Please avoid repeated opera-
tion of them, since it gives excessive
strain to batteries.

If the engine does not start on the first
attempt, wait approximately 30 seconds
for the batteries to recover before trying

again.




(34 '

& ADVICE
Do not engage the starter for more than
15 seconds at a time.

DO NOT ENGAGE THE
STARTER FOR MORE

THAN 15 SECONDS AT
A TIME.

ECo02 - 001A

PROPER OPERATION )

( ENGINE WARM-UP |

/1. When the engine starts, use the accel- h
erator lever to run the engine at a little
higher than the normal idling speed.

- Warm-up for approximately five minutes.

2. Continue warm-up the engine until the
needle of the coolant temperature gauge
starts moving.

J

3. When the needle has started moving, re-
turn the engine to the normal idling speed.
The normal idling speed rate is different
depending on the machines. Please refer
to the “OPERATION MANUAL” of your
machine. '

\ J

- While warming up of the engine, observe the
engine condition and inspect all sections of
the engine to ensure proper operation.

1. Pay attention to the engine noise and check
the color of the exhaust gas. If you notice any
abnormality of the engine noise, stop the en-
gine immediately and perform inspection and
repairs. Also, monitor the color of the exhaust
gas to identify combustion condition.

How to distinguish the exhaust gas color

(when the engine is warm)

Colorless...... Complete combustion

Black...... Incomplete combustion

White...... Oil combustion due to oil loss
via piston rings or valve guides

/N CAUTION

When operating the engine, make sure
that there are no combustible materials
near the exhaust pipe.

The heat from the exhaust can cause a
fire.




2. Check that the coolant temperature is normal.
Through the action of the thermostat, the

temperature of the coolant is kept within the

normal operating temperature zone. The
engine is started, and then the needle of the
coolant temperature gauge starts moving to
the right and enters the normal operating
temperature zone. '

If in cold weather the needle does not enter
the normal operating temperature zone even
after an extended period of time, use a
radiator curtain or such to reduce the radiator
core area and over-cooling.

When the coolant temperature is abnormally
low, it results in a higher fuel consumption
and a premature wear of engine parts.

/\ WARNING

Do not warm up the engine in a poorly
ventilated area. It is dangerous because
the exhaust gas can cause carbon mon-
oxide poisoning.

PRECAUTIONS TO TAKE
WHEN OPERATING THE ENGINE

Pay attention to the following while operating.

(1) The oil pressure is normal. v

(2) The coolant temperature is normal. (Gen-
erally below 95°C {203°F} at the maximum
ambient temperature.)

(3) The batteries are properly charged.

(4) There are no leakages of fuel, coolant; oil,
or gas.

(5) There are no abnormal noises from the
engine or other sources.

3. What is the state of al-
ternator power generation?

2. What about the
coolant tempera-
ture?

4. Are there any leakages
of fuel or coolant?

1. Is the engine oil
pressure normal?

5. Are there any abnormal
noises from the engine
or other sources?

ECO04 - 001A

( STOPPING THE ENGINE |

. IDLING BEFORE STOPPING THE ENGINE

Before stopping the engine, idle the engine for
five minutes to cool down.

To stop the engine, return the starter key to
the “OFF” position and then the battery switch
to the “OFF” position without fail.

~—— & ADVICE ~
Stopping the engine immediately after op-

eration without cooling down by idling is
not good for the engine. Particularly in the
case of engines equipped with turbocharg-
ers or an engine that has been operated
under great load, the various parts of the
engine are in overheated condition. There-
fore, be sure to cool down the engine suf-

\ﬁciently by idling before stopping it.




Il INSPECTION OF ENGINE AFTER OPERA-

TION

In addition to cleaning the engine after opera-

tion, perform the following.

Inspect and repair areas which had appeared
faulty during operation.

. Check to see whether there are any loose or

damaged parts and any leakage of oil or cool-
ant.
If you do not use an antifreeze or long life cool-
ant (LLC) during the winter season, drain all
the coolant from the engine. If the coolant is
not drained, it can freeze and crack the crank-
case or the coolant system or cause other
damage.

[ HANDLING IN COLD WEATHER )

The engine needs special care in areas where
there is a lot of snow, mountainous regions or
extremely cold regions.

[l PRECAUTIONS TO TAKE WHEN STARTING
THE ENGINE
Preheat the engine before starting it.
- After starting the engine, warm up the engine
by idling at a little higher speed than normal
idling.
& ADVICE

When the engine is cold, do not race the
engine or suddenly impose load to it or
rotate it at high speed, because if these
are done, they can cause not only engine
trouble but also waste of fuel.

Il PRECAUTIONSTOTAKE DURING FUEL RE-
PLENISHMENT
Be sure to fill up the fuel tank after the opera-
tion.
In cold weather, if the fuel level is low and there
is an increase of the amount of air inside the
fuel tank, the vapor contained in the air can
turn into drops of water, which may freeze or
cause rust in the fuel system, resulting in en-
gine trouble or breakdowns.
Be sure to tighten the fuel tank cap firmly to
prevent rain or snow from getting into the tank.

Occasionally remove the drain plug of the fuel
tank to drain the water content from inside
the tank.

~—— & ADVICE ~
Summer 2-D diesel fuel may freeze when
the outside temperature drops below -10°C
{14°F}. When the fuel freezes, the engine
cannot start. In cold areas, use Winter 2-
D diesel fuel. For details of the fuel,
please refer to a table in “PRECAUTIONS
DURING OPERATION” on page 1-2.

o J

i PRECAUTIONS REGARDING THE ENGINE

OIL

- When operating the engine in cold areas, be
sure to use the type of oil with the appropriate
viscosity because engine oil viscosity in-

creases as outside temperature falls.

[l PRECAUTIONS REGARDINGTHE COOLING
SYSTEM
- Always mix long life coolant (LLC) with the
coolant to prevent it from freezing and damag-
ing the engine and radiator.
& ADVICE

If you do not use the long life coolant
(LLC), always be sure to remove all the
drain cocks from the crankcase and the .
radiator and drain all the coolant after fin-
ishing operation.




Il PRECAUTIONS REGARDING THE BAT-
TERY

Battery power declines in cold weather and the

battery freezes more easily. Therefore, try to

keep the batteries fully charged at all times.
Always charge the batteries by running the
engine after replenishing electrolyte, to pre-
vent the batteries from freezing.

& ADVICE

When it is extremely cold, remove the
battery and store it indoors if it is not
being used for an extended period of time.

( HANDLING IN HOT WEATHER)

The engine can overheat more easily in hot
weather. Therefore, the handling of the cool-
ing system needs special attention.

i PRECAUTIONS REGARDING THE ENGINE
OlL
Since the engine oil viscosity decreases as
outside temperature rises, always use oil with
the appropriate viscosity when operating the
engine in hot weather.

[l PRECAUTIONS REGARDING THE COOL-

ANT SYSTEM

- When the weather is hot, scale and rust will
build up more easily in the cooling system,
particularly inside the radiator. Therefore, re-
place the coolant occasionally and ensure that
the coolant circulating inside the cooling sys-
tem is always clean.

- The front of radiator or intercooler may get
clogged with mud and dust, resulting in de-
creased cooling efficiency. Therefore, regu-
larly wash off the front of them with water.

TM11 - 003A

- Always check the fan belt for proper tension
and make sure to adjust the tension so that it
conforms to the standard value.

IS THE TENSION
OF THE FAN BELT
PROPER?

ECO07 - 001A

/\ WARNING

Never remove the radiator cap until the
coolant temperature is below the nor-
mal temperature range. Opening the
radiator cap carelessly can lead to burn
and other injuries due to spurting out
of hot coolant and steam.

. PRECAUTIONS REGARDINGTHE BATTERY

- Battery electrolyte consumption is higher in
hot weather, therefore, check the electrolyte
level more frequently and make sure the bat-
tery is always filled up with replenisher or dis-
tilled water up to the “UPPER” level.



/\ DANGER

Since the batteries produce flammable
hydrogen gas, keep electric sparks and
burning cigarette end away from the
batteries. Itis very dangerous and could
cause hydrogen gas catch fire and cause
the batteries to explode.

/\ WARNING

Battery electrolyte is dilute sulfuric acid
and can burn your skin aand clothing.
If battery electrolyte should contact your
clothing, wash the area thoroughly with
soap and water. If it should contact
your skin or eyes, immediately flush
your skin or eyes thoroughly with wa-
ter and get prompt medical treatment.

~— & ADVICE

- When replenishing the battery, be sure not
to fill above the “UPPER?” level. Filling

~ above the “UPPER” level may result in the
overflow of the replenisher causing the
corrosion of terminals, etc.

- Always charge the battery by running the
engine after adding replenisher. Especially
in cold weather, the battery may freeze
and be damaged if it is not charged after
replenishment.

™\

( LONG-TERM
STORAGE OF THE ENGINE

When the engine is going to be idle for a period
of time, it should be stored in a dry warehouse
according to the procedures described below.

[l WHEN THE ENGINE CAN BE OPERATED
WHILE IN STORAGE
Be sure to run the engine at least once a week,
and let the oil and grease reach every part of
the engine. Before operating the engine, be
sure to idle the engine via starter switch, and
‘to check that the oil pressure sufficiently goes
up by the oil pressure gauge.

Il WHEN THE ENGINE IS NOT OPERATED -

FOR A LONGTIME
p When the engine is idle for a comparatively
shorter period (approximately within one
month) .
Securely cover all fuel, oil, grease, air and cool-
ant related openings, and take care to prevent
moisture.

ENGINE CAN HAVE A
NICE REST BY ESTAB-
LISHING NECESSARY
MEASURE FOR IMMO-
BILIZATION

ECO08-001A

p When the engine is idle for a long time (ap-

—

proximately for more than three months)

Be sure to store the engine according to the

following procedures.

Rust prevention measures for engine itself
After removing the oil from the oil pan,
replace it with Antirust Oil 2 described on
page 3-10, filling in the oil in the same way
that engine oil is supplied.

By using the normal fuel, run the engine at
a constant speed for about 15 minutes,
then stop it.

Drain all the fuel from inside the tank,
replace it with Antirust Oil 1 and run the
engine at idling speed until the antirust oil
has spread throughout the fuel system.

A few seconds before you stop idling the
engine, spray Antirust Oil 2 through the
intake manifold, at the same time you set
the accelerator lever or stop button to the
“STOP” position. In such a case, there is
a danger of the engine speed rising sud-
denly, therefore, spray the oil in smaller
quantity, then carefully increase the fre-
quency gradually.
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When the engine has cooled down enough
to be able to touch, remove the nozzle.
After making sure that the upper part of

each piston is at the center of the cylinder

liner, spray Antirust Qil 2 into the interior
of the cylinder liner (until the oil accumu-
lates up to the point above the pistons)
and then mount the nozzle.

Remove the cylinder head cover, and spray
Antirust Oil 2 on the rocker arms and
other moving parts. After loosening the
adjusting screw, install the head cover.
Drain the coolant completely, and then close
all the drain cocks.

When the rust prevention measures are all
completed, be sure to seal all fuel, oil,
grease, air and coolant related openings
with waterproof tape.

Apply paint as needed to mend damaged
paint parts. Lightly apply Antirust Oil 2 to
metal parts that do not need to be painted.

. Rust prevention measures for accessories

After cleaning the air cleaner, seal it with
waterproof tape.

Clean the insides of the alternator, the
starter and the relays with dry compressed
air and cover them with dustproof, water-
proof covers.

Loosen the tension of the V-belt.

Charge the battery fully after filling up with
replenisher or distilled water, and discon-
nect all its cables. Be sure to recharge
the battery about once a month.

PROPER OPERATION

& ADVICE
If the engine is kept idle for more than a
year, perform the above procedures re-
peatedly. ’

Il PRECAUTIONS FOR REUSING AN ENGINE

THAT HAS BEEN IDLE FOR A LONG TIME
There should be no problems using an engine
that has been idle for a long time, if it has been
started and warmed up about once a week
during the period it has been idle. However,
when reusing an engine that has been idle for
some time and has not been warmed up peri-
odically, be sure to perform the following in-
spection and maintenance before using the
engine.

(1) Check and adjust the valve clearance.

(2) If you have used Antirust Oil 1 and 2,
replace the oil filters and fuel filters.

(8) Remove the cylinder head and check the
inside of the cylinder liner to make sure it
has not rusted. (Corrective measures will
be needed, if there is too much rust.) Pour
the engine oil on the cylinder liner walls
and the top of the piston, and then let the
engine rotate a couple of times by hand.

(4) Replace the antirust oil inside the oil pan
with the engine oil and check that there is
a specified amount of the engine oil.

(5) Before the test run of the engine, idle the
engine with the starter for about 10 sec-
onds to make sure all of the parts are
lubricated. Also open the cylinder head
cover and make sure the rocker arm bear-
ing and the push rod are sulfficiently lubri-
cated.

(6) During the test run, check that there are not
any leakage of fuel, coolant and gas.
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[l RECOMMENDED ANTIRUST OILS

PROPER OPERATION ]

Maker Antirust Oil 1 Antirust Qil 2
(for fuel) (for lubrication)
CALTEX 564 Rust Proof Oil Preservative 30
P1010
ESSO Rust-Ban 337 Antirust P1020
P1030

MOBIL Mobil Kote 501 Mobil Kote 503

SHELL

Shell Ensis Engine Oil 30




This section contains a description of simple
maintenance procedures that can be performed
by you. For information on detailed inspection,
replacement of parts and adjustments that you
cannot perform yourself, please contact the
nearest your dealer.

4. INSPECTION AND MAINTENANCE

/\ CAUTION

- Failing to perform regular mainte-
nance can result in serious accidents,
or engine trouble. In addition, dam-
ages resulting from the lack of main-
tenance may not be covered by war-
ranty.

- - Be sure to perform regular inspec-
tions even when the engine is not
being used for an extended period of
time.

—— & ADVICE — ~
- Inthe event that both operation hours and

length of service time are mentioned for
the intervals of inspection and mainte-
nance, follow whichever comes first.
ltems in this section are based on the
standard specifications of HINO industrial
engines.. Depending on the machine
model, they may be different for your en-
gine. Please refer to the “OPERATION
MANUAL” of your machine.

[PRECAUTIONS OF SAFETY |..ccccoeenees P4-
DAILY (BEFORE STARTING

THE ENGINE) INSPECTION .|............ P4-
@ ENGINEOILLEVEL ....ccrveerce. P4-

@ COOLANT LEVEL AND LEAKAGE FROM

THE COOLANT SYSTEM.......cceuuernee. P4-
@ TENSION AND DAMAGE OF

THE V-BELTS ...t P4-
@ FUELLEVEL ..o, P4-

@ THE COLOR OF THE EXHAUST
GAS . e P4-

@ |RREGULARITIES FOUND DURING

PREVIOUS OPERATION .............. P4-
INSPECTION OF EACH PARTS |........ P4-
@ ENGINE OIL FILTER ...oocccrrneee P4-

@ FUELFILTER ...cccc.o.... S P4-

@ AIR BLEEDING OF THE

FUEL SYSTEM ... P4-11
@ ADJUSTMENT OF THE V-BELT

TENSION .ot P4-12
@ INSPECTION OF THE COOLING

SYSTEM .. P4-14
@ ALTERNATOR ..o, P4-17
@ STARTER ... P4-18
PERIODIC INSPECTION
AND MAINTENANCE ....J...ccccoovnieenne. P4-19

HEOQO - 004A
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PRECAUTIONS OF SAFETY

. Perform the inspection and the maintenance
work in a safe place.

. Be sure to stop the engine and remove the
starter key.

. Use appropriate tools, machines and measur-
ing devices for the inspection and maintenance
work.

. Wear appropriate clothing during the inspec-

tion and the maintenance work.

& ADVICE

Do not step on pipes and accessories.
Doing so may cause damage and failures.

/\ CAUTION

- Engine parts such as the radiator and
exhaust system are very hot just after
the engine has been stopped. Be
sure to let the engine cool down be-
fore you start to work, you may suffer
burns yourself.

- When replacing the various types of
oil, oil filters and coolant, be sure to
wait until they have cooled down suf-
ficiently. They are very hot just after
the engine has stopped and you may
suffer burns yourself.

- When disposing the oil, coolant and

parts that have been replaced, be sure
to do so in an environmentally safe
manner.
Be sure not to have contact with the
revolving parts of the engine while it
is running. Your hand and foot or
clothing may get caught, resulting in
unexpected injury or accidents.

5. After the inspection and the maintenance,

perform a test run of the engine to make sure
that all parts are functioning properly. '

HEOO - 005A

/\ CAUTION

After finishing the work, be careful not
to leave rag, paper and any tool in the
engine compartment. Especially,
flammable materials can cause fire.

BE CAREFUL NOT
TO LEAVE ‘
ANYTHING BEHIND

EDO1 - 001A
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DAILY (BEFORE STARTING
THE ENGINE) INSPECTION

Daily inspection (before starting the engine)
is the inspection performed by the operator
once a day before the engine is started.

[ ENGINE OIL LEVEL ]

s When checking the oil level or replenishing the
oil, make sure the engine is on the level ground.

MAKE SURE THE ENGINE IS
ON THE LEVEL GROUND.

EDO2 - 001A

1. Pull out the oil level gauge and wipe off the oil
sticking to the gauge by using a rag.

2. Reinsert the gauge fully and pull it out again.

WAIT MORE THAN
30 MINUTES AFTER
THE ENGINE IS
STOPPED.

MAKE SURE THE OIL
LEVEL IS BETWEEN
THE UPPER AND
THE LOWER MARKS.

EDO2 - 002A

If the oil sticks to the range between
the notches,it is- normal.
If the oil is insufficient, replenish the oil
through the oil filler.

sk For details of replenishment of the oil, please
refer to “ENGINE OIL” on page 5-2.

& ADVICE —

- Always check the oil level before starting
the engine. Make sure that the engine is
on level ground. You cannot check the
exact oil level, with the engine running or
inclined.

If the engine has been running, stop the
engine and wait at least 30 minutes be-
fore checking the oil level.

COOLANT LEVEL AND LEAKAGE
FROM THE COOLING SYSTEM

HEOZ - 003A

- Check to see that the levels of coolant in the
radiator and the reserve tank are sufficient.
Check whether there is any leakage of cool-
ant from radiator or its hoses.

Also, check to see if there is any trace of cool-
ant leakage under the engine.

sk If the coolant level is excessively low, there is
a danger of coolant leakage from the cooling
system. Contact the nearest your dealer.

sk For details of replenishment of the coolant,
please refer to “INSPECTION OF THE COOL-
ING SYSTEM” on page 4-14.

& ADVICE

Check the coolant level and add the cool-
ant while the engine is cold.




Il STANDARD DEFLECTION OF THE V-BELT

TENSION AND DAMAGE
OF THE V-BELTS

[l MEASURING POSITION OF THE ALTERNA-

TOR BELT AND THE FAN BELT
Measure belt tension at point A and B.

[J05 SERIES]

,—FAN

ALTERNATOR — PULLEY
PULLEY :
CRANKSHAFT
PULLEY
HEO3 - 009A
[J08 SERIES]
ALTERNATOR —~ ___ B » ~FAN PULLEY
PULLEY

IDLER PULLEY—=

A
HEO3 - 010A
Z CRANKSHAFT
PULLEY
[P11 SERIES]
A ALTER -
WATER PUMP NATOR
PULLEY B PULLY
FAN PULLEY :
IDLER
PULLEY
CRANKSHAFT

HEO3 - O11A.
PULLEY

» How to measure the deflection

MEASURING POSITION
(MIDWAY BETWEEN THE TWO PULLEYS)

DEFLECTION

TLO8 - 001A

V-BELT

Check the V-belts for proper tension by apply-
ing a pressure to the center of the belt with

your finger and if the amount of deflectionis

within the standard value.

Measure the belt defection by applying a pres-
sure of approximately 98 N {10 kgf, 22 Ibf} with
your finger or a belt tension gauge, a special

tool (Part number: 09444-1210) to the midway

between the two pulleys.
If the tension is out of the standard value, make
a necessary adjustment of the tension.

sk For details on the adjustment of the V-belt,
please refer to “ADJUSTMENT OF THE V-
BELT TENSION” on page 4-12.

Standard Value
Engine Measuring Position (A)
model | wh It .
'%np;;%‘zdb e When inspected
8-10 mm 10 - 12 mm
JOSE | 10.31-0.39in} | {0.39- 0.47 in}
JOSE 22 - 23 mm 24 - 25 mm
excavator| {0.87 - 0.91 in} {0.94 - 0.98 in}
JOSE 22 -23 mm 24 - 25 mm
crane {0.87 - 0.91 in} {0.94 - 0.98 in}
P11C 13-15mm 17 - 19 mm
crane {0.51 - 0.59 in} {0.67 - 0.75 in}
Standard Value
Engine Measuring Position (B)
model | wp belt .
fe"plr;ec";d e When inspected
JO5SE - -
JOBE 13 -14 mm 15-17 mm
excavator| {0.51 - 0.55 in} {0.59 - 0.67 in}
JOBE 9-10 mm 10 - 11 mm
crane {0.35 - 0.39 in} {0.39 - 0.43 in}
P11C 6 -8 mm 7.5-9.5 mm
crane {0.24 - 0.31 in} {0.30 - 0.37 in}

- Also check the V-belts for damage. Replace
them with the new belts if damaged.

~—— & ADVICE

The items mentioned here are based on
the standard specifications of HINO in-
dustrial engines. Depending on the ma-
chine model, they may not be the same
for your engine. Please refer to the “OP-
S ERATION MANUAL” of your engine.
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[ FUEL LEVEL

] ( THE COLOR OF

THE EXHAUST GAS

)

Check to see if there is sufficient fuel in the
tank.
Also, make sure that there is no leakage of
fuel.

/\ WARNING

~ Leakage of fuel is dangerous (including
at the pipe and hose connections) and
can cause a fire. If fuel is leaking,
replace the gaskets at each connection
or retighten them.

After warming up the engine sufficiently, check

the color of the exhaust gas.

Colorless ........ Complete combustion
Black....... Incomplete combustion

HEO5 - 001A

White...... Oil combustion due to oil loss by
way of piston ring or valve guides

sk Due to cold weather in winter the smoke may
appear white. Be careful not to get confused.

/\ WARNING

monoxide poisoning.

Do not operate the engine in a poorly
ventilated area. It is dangerous because
the exhaust gas can cause carbon

CRREGULARITIES FOUND DURING
PREVIOUS OPERATION

Check to see if irregularities found the previ-
ous day or the last time the engine was oper-
ated do not affect operation and nor pose a
hazard. If you find anything abnormal that
you cannot repair yourself, contact the near-
est your dealer for inspection and repairs.
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INSPECTION OF EACH PARTS

( - ENGINE OIL FILTER j ‘

Different types of oil filters (full-flow by-pass
center bolt type, full-flow by-pass spin-on type)
are used for the various types of machine,
depending on what the engine is used for.
This section describes the typical oil filters
used for HINO industrial engines.

l OIL FILTER ELEMENT REPLACEMENT
INTERVALS

Replacement intervals

Every 500 hours of operation

~—— & ADVICE <

Replacement intervals for the element are
different depending on the type of ma-
chine. Please refer to the “OPERATION
L MANUAL?” of your machine.

J

Replace the ail filter element simultaneously
with the engine oil change. If the oil filter warn-
ing lamp lights up, replace the oil filter ele-
ment regardless of hours of operation.

sk In case of engines equipped with turbocharg-
ers, be sure to use high quality engine oil to
ensure the performance of turbocharger.

i REPLACEMENT PROCEDURE
[P series engine]
p Center bolt type (full-flow by-pass type)

FILTER
O-RING COVER =

;. lllilw ELE
- ®—O-RING
O-RING 2 MENT
SPRING 2 BOLT

O-RING DRAIN PLUG

EDO3 - 001A

[J series engine]
p Spin-on type (full-flow by-pass type)

HEO7 - 004A
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p Center bolt type (P series engine)

% As dirt may get into the oil filter, be sure to
remove all dirt and dust from around the filter
before starting to work.

/\ CAUTION

Just after running, the engine oil is still
hot and can burn you. Wait a few
minutes to let the oil cool down before

changing or checking it.

1. Place a container for the oil to be drained un-
der the oil filter and then drain the oil by loos-
ening the drain plug at the lower part of the oil
filter.

2. Loosen the center bolt by approximately one
turn to facilitate the draining of the oil.

%k To ensure safety and to prevent the ground
from getting dirty, make sure all of the drained
oil is drained into a container.

3. After draining, tighten the drain plug securely.

4.After removing the center bolt, remove the ele-
ment together with the filter cover.

sk Be careful not to lose the spring and the
washer.

5. Wash all parts, except the element and the O-
rings, in detergent oil.

6. Install new element in the filter cover, in re-
verse order of disassembling.

s Element cannot be washed and reused.

s Install new O-rings included in the element kit.
sk When installing, make sure not to damage the

O-rings by twisting. Also, pay attention not to
install the element in reverse direction.

7. After replacing the element, run the engine and
let the element be fully soaked with oil, then
check the engine oil level.

~ /A\ CAUTION

After replacement of the oil filter,
operate the engine for trial to check
again to see if there is any oil leakage
around the oil filter. OIil leakage can
cause a fire.

p Spin-on type (J series engine)
sk As dirt may get into the oil filter, be sure to

remove all dirt and dust from around the filter
before starting to work.

3. Apply oil to the gaskets of the new oil filter
element and install it by turning it lightly by
hand to the right until it comes in contact with
the sealing face of the main body.

sk Be sure to use the new gasket contained in
the element kit.

s When installing, make sure not to damage the
gasket by twisting.

sk Do not reuse the old element.

4.From this state, tighten the filter element by
approximately 3/4 to 1 turn using an oil filter
wrench, a special tool.

5. After replacing the element, run the engine and
let the element be fully soaked with oil, then
check the engine oil level.

/\ CAUTION

/\ CAUTION

Just after running, the engine oil is still
hot and can burn you. Wait a few
minutes to let the oil cool down before
changing or checking it.

After replacement of the oil filter,
operate the engine for trial to check
again to see if there is any oil leakage
around the olil filter. Oil leakage can
cause a fire.

1. Remove the element by turning it to the left
using an oil filter wrench, a special tool.

% To ensure safety and to prevent the ground
from getting dirty, make sure all of the drained
oil is drained into a container.

2. Remove all dirt and mud that may be sticking
on the sealing face (contact face of the ele-
ment gasket) of the filter main body.
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( FUEL FILTER ]

i DRAINING WATER FROM FUEL FILTER

p J series engine

PRIMING AIR BLEEDING

PUMP

HEO8 - 009A

1. Place a container to receive the drained water
under the drain valve.

2. Loosen drain valve and air bleeding plug to
drain water gathered in the fuel filter.

/\ CAUTION

Drained water contains fuel, therefore,
follow the processing regulation
specified in each region, when
disposing of it.

3. Make sure to tighten drain valve and air bleed-
- ing plug without fail.

/\ CAUTION

After draining water, wipe out all the
spilled water and fuel and check again
if there is. any leakage of fuel after run-
ning the engine. .

3.Tighten the water draining bolt.
4.Actuate the priming pump and bleed air from
the fuel system.

/\ CAUTION

p» P series engine

HEOQS - 001A

DRAIN PIPE WATER DRAINING

BOLT

1. Place a container to receive the drained water
under the drain pipe.

2. Loosen the air bleeder bolt and the water drain-
ing bolt of the fuel filter to drain water gath-
ered at the bottom of the fuel filter case.

Check to see the air bleeder bolt is
loosened.

~ 5.Tighten the air bleeder bolt.

Tightning Torque

6.9+2Ne m {70+20 kgfe cm}

/\ CAUTION

/\ CAUTION

Drained water contains fuel, therefore,
follow the processing regulation
specified in each region, when
disposing of it.

After draining water, wipe out all the
spilled water and fuel and check again
if there is any leakage of fuel after run-
ning the engine.
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I REPLACEMENT OF FUEL FILTER ELEMENT

Replacement Intervals

Every 500 hours of operation

~—— & ADVICE ~

Replacement intervals for the element are
different depending on the type of ma-
chine. Please refer to the “OPERATION
MANUAL?” of your machine.

_ J

p J series engine

@ Draining of fuel

1. Place a container to receive the drained fuel
under the drain valve.

2. Loosen the air bleeder plug and drain valve to
drain the fuel inside the fuel filter.

% If water is also gathered, refer to “DRAINING
WATER FROM FUEL FILTER (J series en-
gine)” on page 4-8 to drain water.

/\ CAUTION

Follow the processing regulation speci-
fied in each region, when disposing of
drained water and fuel.

@ Removing the fuel filter element

2.

FILTER ~
<

BODY

HEO8 - 012A

. Hold the fuel filter element so as not to turn,

and then remove the ball from it using a fuel
filter wrench (Part number: 09553-1050A), a
specified special tool.

FUEL FILTER
WRENCH

HE08 - 011A

Remove the element from the filter body.
Clean the groove of the ball and the O-ring.

sk Do not damage or throw out the ball, because

it is used again.

@ Installing the fuel filter element

1.

2.

3.

Remove any dirt or foreign materials on the
fitting surface of the fuel filter element.
Apply diesel oil thinly to a new O-ring and set
it to the sealing surface of the ball.

Install the ball to the new element firmly by
hand.

. Apply diesel fuel thinly to a new O-ring and

set it to the sealing surface of the upper sur-
face of the element.

. Install the assembled element and the bali

firmly to the filter body by hand.

/\ CAUTION

- Do not reuse the element.
Replace old O-rings with new O-rings
contained in the element kit. '

- Be careful not to damage the O-rings
by twisting.

+ Check to see if the O-rings firmly
contact to the sealing surface.

6. Tighten the drain valve.
7. Actuate the priming pump to bleed air from

the fuel system.

/\ CAUTION

Check to see the air bleeder plug is
loosened.
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8. Tighten the air bleeder plug.
/\ CAUTION

After installing the fuel element, make
sure to wipe out the spilled oil and
check to see if there is any leakage of
fuel, after running the engine.

p P series engine

@ Draining of fuel

1. Place a container to receive drained fuel un-
der the drain pipe.

2. Loosen the air bleeder bolt, water draining bolt
and joint bolt to drain the fuel from the fuel
filter case. '

/\ CAUTION

@ Removing the fuel filter element
' CENTER BOLT

O-RING
O-RING AR
BLEEDER
BOLT
CASE CAP
SPRING
N SEAT
O-RING '
e ELEMENT
WATER —ad)
LEVEL HEO8 - 002A
SENSOR

WATER
DRAINING BOLT

1. Loosen the center bolt and remove the cap.
2. Remove the element.

Follow the processing regulation speci-
fied in each region, when disposing of
drained fuel.

/\ CAUTION

| Prepare a container because the filter
contains diesel fuel.

@Installing the fuel filter element

1. Remove any dirt or foreign material on the fit-
ting surface.

2. Accommodate the element in the case.

3. Apply diesel fuel thinly to a new O-ring.

4. Install the O-ring and the cap and tighten the
center bolt.

O-RING

W

HEO8 - 004A

Tightning Torque

29.4+4.9 Nem {300£50 kgfecm}

/\ CAUTION

+ Do not reuse the element.
Replace old O-rings with new O-rings
contained in the element kit.

- Be careful not to damage the O-rings

by twisting.

- Check to see if the O-rings firmly
contact to the sealing surface.

- Let the matching mark of cap and
case align.




(_______—— INSPECTION AND MAINTENANCE )

5. Tighten the water draining bolt and the joint

bolt.
6. Actuate the priming pump to bleed the air from
the fuel system. ‘

/\ CAUTION

Check to see that the air bleeder bolt is
loosened.

7.Tighten the air bleeder bolt.

Tightning Torque

6.9+2 Nem {7020 kgfecm}

/\ CAUTION

After installing the fuel element, make
sure to wipe out the spilled oil and
check to see again if there is any leak-~
age of fuel, after running the engine.

[ AIR BLEEDING OF THE )

FUEL SYSTEM

After replacing the fuel filter or if you have run
out of fuel, air might have entered the fuel
system and a simple supply of fuel cannot
start the engine. Bleed the air according to the
following procedure:

H AIR BLEEDING PROCEDURE

-p J series engine

AIR
BLEEDER
b ld PLUG

DRAIN VALVE

HEO8 - 009A

1. Place a container to receive drained fuel un-
der the drain valve.

2. Loosen the air bleeder plug and send fuel
pumping the priming pump.
Put the rag to the air bleeder plug to absorb
drained fuel. '

3. Pump the priming pump until the fuel without
bubbles comes out from the air bleeder plug.

4. Tighten the air bleeder plug if the fuel without
bubbles comes out from the air bleeder plug.

5. Pump the priming pump again more than 20
times.

6. After air bleeding is completed, wipe off any
leaked fuel. Run the engine and check for fuel
leakage.

/\ WARNING

Be sure to drain the fuel into a
container to ensure safety and keep
the ground clean.

If fuel is spilled on engine parts, wipe
it off entirely. 1t is dangerous since it
can cause a fire.

/\ CAUTION

If you cannot start the engine at your
first attempt, wait for recovery of bat-
tery function approximately 30 sec-
onds before attempting your second
trial.

Do not turn the starter key for more
than 15 seconds consecutively at a
time.
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p P series engine

o — AR
s7&\ BLEEDER
RN >

PRIMING PUMP

BOLT

HEO08 - 001A HE11 - 003A

DRAIN PIPE
1. Place a container to receive drained fuel un-
der the drain pipe.
2. Loosen the air bleeder bolt.
3. Turn the priming pump to the left and move it
up and down with floating it.
4. Pump the priming pump until the fuel without
bubbles comes out from the drain pipe.
5. Tighten the air bleeder bolt.

Tightning Torque

6.9+2 Nem {7020 kgfecm}

6. Pump the priming pump again more than 20
times.

7. Tighten the priming pump to the right fully with
pressing it down.

8. Make sure there is not any fuel leakage.

/\ WARNING

Be sure to drain the fuel into a
container to ensure safety and keep
the ground clean.

If fuel is spilled on engine parts, wipe
it off entirely. Itis dangerous since it
can cause a fire.

/\ CAUTION

if you cannot start the engine at your
first attempt, wait for recovery of bat-
tery function approximately 30 sec-
onds before attempting your second
trial.

Do not turn the starter key for more
than 15 seconds consecutlvely ata
time.

~— & ADVICE N

Do not entwist the priming pump piston
forcibly when housing it, since it may be

jammed and damaged.
. J

Il INSPECTION OF FUEL PIPE AND HOSE
Fuel pipes and hoses are important for safety.
Inspect them as follows:
Check connections and clips for looseness and
tighten firmly if loosened.
Check for scratches, rust, wear and hose de-
terioration. Replace if necesSary.

/\ WARNING

It is dangerous since fuel leakage
(including connections of each pipe and
hose) can cause a fire. If fuel is leaking,
replace the gaskets at each connection
or retighten them.

( ADJUSTMENT OF THE ]
V-BELT TENSION

There are different types of V-belts used for
the machine, depending on what the engine is
used for. Typical V-belts are described here.
Looseness or excessive tension of the V-belts
can cause an improper charging or failure of
the alternator or water pump.
Always adjust the tension of the V-belts to
ensure correct tension.

i V-BELT TENSION ADJUSTMENT INTER-
VALS

Tension adjustment intervals

Every 120 hours of operation

& ADVICE N

- When replaced with a new belt, there is a
lack of initial adaptability of the belt. Run
the engine at idling speed for about three
to five minutes. After that, adjust the belt
tension again.

- New belts get complete initial elongation
after being run about two hours.

- When you replace V-belts which are two
in one set, make sure to replace both of

S them. ).
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I MEASURING POSITIONS OF THE ALTER-

NATOR BELT ANDTHE FAN BELT
Measure belt tension at point A or B.
[JO5E]

A

FAN
ALTERNATOR ™ PULLEY .
PULLEY

CRANKSHAFT

PULLEY

HEO3 - 009A
[JOSE]

ALTERNATOR —~ __ B »~—FAN PULLEY

PULLEY
IDLER PULLEY
A

HEO03-010A

Z CRANKSHAFT
PULLEY
[P11C]
A ALTER
WATER PUMP ~ NATOR
PULLEY B PULLY
FAN PULLEY
IDLER
PULLEY
CRANKSHAFT . HEG3- 0114
PULLEY

I STANDARD TENSION OF THE V-BELT

Standard Value

Engine . Measuring Position (A)
model [ wnh belt -
?enplnaigd ¢ When inspected
8 -10 mm 10-12mm
JOSE | 10.31-0.39in} | {0.39-0.47 in}
JOSE 22 -23 mm 24 - 25 mm
excavator| {0.87 - 0.91 in} {0.94 - 0.98 in}
JOSE 22 - 23 mm - 24 -25 mm
crane {0.87 - 0.91 in} {0.94 - 0.98 in}
P11C 13 -15mm 17 -19 mm
crane {0.51 - 0.59 in} {0.67 - 0.75 in}
Standard Value:
Engine Measuring Position (B)
model | \Whe It ]
reenplr::v;dbe When inspected
JO5E - -
JOSE 13 - 14 mm 15 -17 mm
excavator| {0.51-0.55 in} {0.59 - 0.67 in}
JO8SE 9-10 mm 10 -11 mm
crane {0.35 - 0.39 in} {0.39 - 0.43 in}
P11C 6 -8 mm 7.5 -9.5 mm
crane {0.24 - 0.31 in} {0.30 - 0.37 in}

Il ALTERNATOR BELT ADJUSTMENT PROCE-
DURE
Measure the belt deflection at point A.

[JO5E]

ADJUSTING —/
BOLT ¢

ALTERNATOR
PULLEY

BOLT AND NUT b

TM13 - 001A

[JOSE]

ADJUSTING
BOLTc

ALTERNATOR
PULLEY

HE13 - 006A

ADJUSTING
BOLT ¢

ALTERNATOR
PULLEY

BOLT AND
NUT b

HE13 - 007A
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1. Loosen the bolt a and the bolt and nut b.

2. Measure the belt deflection of the point A (mid-
way between the pulleys) by applying and hold-
ing a pressure of about 98 N {10kgdf, 22 |bf} to
the point A with your finger, or by using a belt
tension gauge (part number: 09444-1210) of a
special tool. If the deflection is out of standard,

adjust it by turning the adjusting bolt ¢ so that

the deflection comes to within the standard.
- The tension of the belt can be increased by
turning the adjusting bolt ¢ to clockwise.

& ADVICE

When moving the alternator pulley, be
careful not to damage the stator coil lo-
cated between the front and rear parts
and the through bolt.

3.After adjusting the tension, tighten the bolt a
and then tighten the bolt and nut b securely.
4. Retighten the adjusting bolt c.

) | FAN BELT ADJUSTMENT PROCEDURE

Measure the belt deflection at point B.

" [JOS8E]
v
FAN
ADJUSTING
BOLT b \ PULLEY
: )
LOCK NUT a——/)z) CRANK-
v SHAFT
: PULLEY
IDLER
PULLEY HE13 - 008A
[P11C]
B
FAN ADJUSTING
PULLEY BOLT b
LOCK NUT a
CRANK-
SHAFT IDLER
PULLEY PULLEY

HE13- 009A

1. Loosen the lock nut a.

2.Turn the adjusting bolt b and adjust the deflec-
tion of the belt so that it comes to within the
standard.

3.After the adjustment, securely tighten the lock
nut a.

v ( INSPECTION OF j
THE COOLING SYSTEM
[l THE COOLANT TO BE USED
%
- . = )
ANTIFREEZE + ol
]
ED14 - 001A TJo1-001A
HINO DIESEL
LLC-EX
SUPER

Use a mixture of long life coolant (LLC) and
water.

& ADVICE
Use tap water (soft water) to mix with long
life coolant (LLC).

Hard water from rivers or from the well
will cause the formation of water stain
and rust.

sk Usage of LLC other than HINO’s recommen-
dation will cause damage of cooling system
by rust. Pay attention to select the right one.

sk For a list of recommended brands, please re-
fer to “RECOMMENDED LUBRICANT LIST”
on page 5-7.



—_ INSPECTION AND MAINTENANCE 4-15 ]

I PREPARATION OF COOLANT Il HANDLING OF LLC [l REPLACEMENT OFTHE COOLANT INSIDE
LLC-WATER MIXING TABLE A WARNING THE ENGINE
Outside temperature LLC » Replacement interval
°C {°F} % LLC is poisonous. Never drink it. Replacement interval
If you drink it by mistake, immedi-
12 {104} 30 ately vomit it and get a medical treat- . Every 6 months
15 {5} 35 ment. : (if you use water and antifreeze)
' If the LLC enters your eyes, immedi- E >
2004 40 ately wash your eyes with clean wa- (if ‘;ﬁ[}’us‘éef[i)
-25 {-13} 45 ter and get medical treatment.
230 (22} ' 50 sk Replace the coolant when it is sufficiently cool.
1. Open each drain plug of the engine and drain
-35 {-31} 55 A CAUTION the coolant.
-40 {-40} ‘ 60 - LLCis flammable. Keep the LLC away , .
from fire. [P series engine]

In cold weather, when the outside tempera-
ture is below 0°C {32°F} or in cold area, the
coolant may freeze and cause to damage the
engine, radiator, or the other parts. Therefore,
be sure to use a proper percentage of LLC in
the coolant based on the table above.

— & ADVICE ~
- Do not use together with Anti-freeze, An-
tirust and LL.C over the counter. '
Use within 30 % to 60 % of LLC-WATER
mixture. If the mixture percentage is be-
low 30 %, anti-rust and anti-freeze effi-
ciency will decrease. If it goes more than
60 %, anti-freeze effect will decrease.

- When you replenish LLC, use the same
brand and same density of LLC.

If you replenish water only, density of LLC
becomes low and efficiency of anti-rust

- Ifthe LLC gets on your skin or clothes,
immediately rinse with water and then
wash with soap and water.

+ When storing the LLC, make sure to
cover it and store it out of reach of

and anti-freeze will be decreased. .

the children.
~—— & ADVICE N
If the LLC gets on a painted surface,
immediately rinse it with water. )

—— DRAIN PLUG
(INJECTION
‘

PUMP SIDE)

A%
DRAIN PLUG

(PART OF OIL
COOLER)

HE15 - 010A
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[J series engine] - 3. In order to properly bleed air from the system,
DRAIN PLUG (PART OF run the engine at a little higher than normal
OIL COOLER) idling speed. Bring the temperature to the
normal temperature range and idle the engine
for about 10 minutes.

/\ WARNING

Never touch the radiator cap until the
coolant temperature goes below the
normal temperature range. Opening
= the radiator cap carelessly can lead to

BLEED AIR AFTER IDLING Q

g scalding and other injuries due to
ABOUT 10 MINUTES { O) Vo) ) spurting out of hot coolant and steam.
HE14 - 006A %\;;\gﬁ

=
ﬂ@@ ED1 - 003A
& ADVICE
OPEN CLOSE . -
Interfusion of air into the coolant can cause
2. After completing draining, close each drain overheating and coolant leakage from the
plug. ' . water pump.
A CAUTION 4. Stop the engine and after the engine has

cooled down, remove the radiator cap again
and check if the coolant is filled up to the cap
opening level and.close the radiator cap se-
curely. :

Then check the amount of coolant in the re-
serve tank and refill it to bring the coolant to
— @ ADVICE ~ the proper level (refill proportionally to the de-
Never operate the engine without refilling creased quantity by air bleeding).

the coolant after draining. This will cause 5. After refilling, close the reserve tank cap
a failure of the water pump and an engine securely.

seizure.

I\ J

Dispose of LLC and antifreeze with a
method that is environmentally sound.
Failing to comply with may be a
violation of the law.
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[ ALTERNATOR )

The alternator can be damaged by high
temperature, excess voltage and over current.
Observe the following precautions to prevent
damage to the alternator.

/\ CAUTION

/\ CAUTION

Never turn off the battery switch and
the starter switch while the engine is
running. Turning these switches off
while the engine is running will
generate high voltage and can damage
the diode.

IF THE BATTERY
SWITCH IS

TURNED OFF
WHILE THE
ENGINE IS
RUNNING....

ED17 - 001A

- Always turn the starter and battery
switches off when the engine has been
stopped.

Pay special attention not to make
misconnection of the alternator, the
relay and the battery. Especially, if
battery terminals are misconnected
and polarity is reversed, the diodes
will short the circuit and allow a large
current to flow through and damage
the diodes and burning the wiring
harness. :

DO NOT MAKE
MISCONNECTIONS.

ED17 - 002A

Be sure to disconnect the battery
cables when using a fast charger.
Otherwise the diode may be dam-
aged. :

When cleaning (including high-pres-
sure washing), do not pour water on
the alternator. Do not aim steam
directly to the alternator when using
steam cleaner.

Always use the specified type of fuse
and make sure it is installed securely.

 INSPECTION INTERVALS

p In case of alternators equipped with
brushes
Inspect and clean the brushes and the slip
rings.
Measure the brush length and replace it with a
new one, if necessary.

Inspection interval

Every 1,000 hours of operation
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STARTER )

. Each of the terminal is marked with an inscrip-
tion. Be sure not to make any error of con-
necting mark and connect the terminal cor-
rectly.

. Inspect and clean the commutator and the
brush. If the commutator surface deteriorates
or gets burned, it will result in bigger sparks.
Polish the surface with a No. 400 sandpaper
and wipe clean with a dry cloth.

If a brush is worn by more than 2/3, replace it
with a new one.

i INSPECTION INTERVAL

Inspection interval

Every 1,000 hours of operation

/\ CAUTION

- Be sure to use fuses of specified am-

perage.
Never substitute a copper or other
kind of wire for a fuse. Using a fuse
that is not of specified amperage can
result in the overheating of the wire
harness and cause a fire.

- Do not use high-pressure washing
machine when cleaning on the out-
side of engine. .
Although connectors around the en-
gine are waterproofed, high-pressure
washing may deform the water-resis-
tant rubbers and cause water to enter
inside the connectors. The interior
waterproof structure will prevent the
water from coming out once it en-
ters. This will lead to rust and corro-
sion resulting in broken wires and
other damages.
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PERIODIC INSPECTION AND
MAINTENANCE

Note:
( PERIODIC INSPECTION ) ~ (1)Inspection intervals are based on the standard specifications of HINO industrial engines. Depend-
ing on the machines, they may be different from your engine. Please refer to the "OPERATION

The table lists items requiring daily and periodic MANUAL" of your machine.
inspection. ) ) (2)More frequent inspections may be required, depending on the conditions under which the engine is
To get maximum performance from the engine used.

and extend its service life, be sure to carry out  (3)For the lubrication related intervals, refer to "LUBRICANTS TABLE" on page 5-6.
inspection and maintenance in accordance with

the periodic inspection and maintenance tables.

il PERIODIC INSPECTION (Q: Check, ©: Replace)

INSPECTION INTERVALS
(OPERATION HOURS)
OPERATION HOURS| New engine NOTES

with 30 hours | 120 [ 250 | 500 | 1000
of operation

ITEM

MAIN BODY

1. Checking of valve clearance . O O

2. Checking of compression O
3. Checking tightening condition of cylinder head O O
4. Retightening of engine hood ' O

AIR INTAKE AND EXHAUST SYSTEM

1. Checking tightening condition of intake and exhaust manifolds O O

2. Check.ing tightening condition of oil pan and related accessorie 0O O
mounting area '

3. Checking and cleaning of air cleaner and rqplacement of element O (@)

(Continued)
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(Q: Check, ©: Replace)

INSPECTION INTERVALS
(OPERATION HOURS)
OPERATION HOURS| New engine NOTES
with 30 hours | 120 | 250 | 500 | 1000
ITEM of operation
TURBOCHARGER
1. Checking tightening condition of each parts of turbocharger O O
2. Checking rotating condition of rotor and impeller O
3. Checking play of rotor : O
LUBRICATION SYSTEM
1. Checking whether water and diesel fuel get mixed in the oil pan interior O
2. Replacement of ol filter element o* | O Refer_to OPERATION MANUAL" of your
machine.
. * H H H 1
3. Replacement of by-pass oil filter and ol filter element o*| o In case of using oil other than HINO's
genuine oil.
4. Checking of leakage of lubricant system of turbocharger O
FUEL SYSTEM
1. Replacement of fuel filter element O © Refer to "OPERATION MANUAL" of your
machine

2. Draining of water from fuel filter . Daily inspection
3. Checking of fuel tank strainer ' . O
4. Replacement of fuel hose : Every 2 years
5. Draining of sediments and water from fuel tank interior O

(Continued)
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» 4-21 ]

(O: Check, @©: Replace)

INSPECTION INTERVALS
(OPERATION HOURS)

OPERATION HOURS| New engine NOTES
with 30-hours | 120 | 250 | 500 | 1000
ITEM of operation
COOLING SYSTEM
1. Checking of V-belt tension and damage O O Daily inspection
2. Checking tightening condition of fan mounting bolt O
3. Rep'acement Of coolant O Every 6 months (|f you use water and
antifreeze)
4. Cleaning cooling system Every 2 years (if you use LLC)
5. Checking performance of thermostat O
6. Replacement of rubber hose of coolant pump Every 2 years
7. Cleaning radiator and inter-cooler fins O
ELECTRICAL EQUIPMENT
1. Checking battery electrolyte level Daily inspection
2. Checking battery electrolyte specific gravity and voltage Once a year
3. Checking electric wiring O O
4. Checking performance of heater plug and intake air heater O Check performance before the start of
(start assistance device) winter. (Check for broken wires, etc.)

(Continued)
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(O: Check, ©: Replace)

INSPECTION INTERVALS
(OPERATION HOURS)

OPERATION HOURS| New engine J NOTES
with 30 hours | 120 | 250 | 500 | 1000

ITEM of operation

5. Checking performance of starter O

6. Checking and cleaning starter brush and commutator

O

7. Checking and cleaning alternator brush

®)

8. Checking performance of regulator

O

AIR COMPRESSOR

1. Inspection for water in the air tank Daily inspection

2. Functional inspection of the compressor,
the pressure regulator and the unloader valve

OTHERS

1. Retightening pipe joints O

2. Checking engine oil leakage Daily inspection

3. Checking leakage of fuel system related parts . Daily inspection

O

4. Checking air suction rubber hose

5. Checking exhaust pipe and muffler O

6. Checking meters, gauges and lamps , Daily inspection
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. POINTS OF LUBRICATION AND LUBRICATION INTERVALS
Inspection, refilling and replacement intervals shown here are recommended for HINO industrial engines
with the standard specifications.
Depending on the machines, the requirements for your engine may be different. Please refer to the
"OPERATION MANUAL" of your machine.
For a list of recommended brands, please refer to "RECOMMENDED LUBRICANT LIST" on page 5-7.

(O: Check,@: Replace)

INSPECTION INTERVALS
(OPERATION HOURS

New engine USING OIL & GREASE REMARKS
ITEM with 30 hours | 30 | 120 { 250 | 500 | 1000
of operation

INTERVALS, ETC.

Before starting the engine
1. Engine © o* | O — * : In case of using oil other than
HINO's genuine oil.

2. Starter : Refer tO the “RECOMMENDED When dlsassemble lt
LUBRICANT LIST" on page 5-7

3. Alternator When disassemble it




- MEewo



5. LUBRICATION

HFO0O - 003A

~— & ADVICE ~
ltems contained in this section are based

" on the standard specifications of HINO
industrial engines. Depending on the ma-
chine model, they may not be the same as
your engine. Please refer to the “OPERA-

TION MANUAL” of your machine.
N\ J

@ RECOMMENDED LUBRICANTS ........ P5-2

@ ENGINEOIL ... P5-2
@ GREASING ..., P5-5
@ LUBRICANTS TABLE ...........c.cceee P5-6

@ RECOMMENDED LUBRICANT
LIST e P5-7




(RECOMMENDED LUBRICANTS)

Periodical replenishment and replacement of
oil and grease play an important role in the
maintenance of performance quality, prolonga-
tion of service life and prevention of acci-
dents. Be sure to follow the recommenda-
tions.

Hino genuine lubricants have been made to
satisfy such engine performance and you are
highly recommended to use Hino genuine lu-
bricants when you replenish or replace lubri-
cants periodically.

/\ CAUTION

Handle the disposal of drained oil and
grease with a method that is environ-
mentally sound.

~—— & ADVICE
When inspection and replacement inter-

vals are indicated in both hours of opera-
tion and length of time, perform inspection
and replenishment according to whichever

irst.
\comes firs )

I PRECAUTIONS DURING OIL REPLENISH-
MENT AND REPLACEMENT

¢ After replenishment or replacement of oil, wipe
off the oil deposited around the oil filter cap or
filler plug and drain plug and be sure to check
to see if there is any oil leakage.

sk When changing the oil, be sure to use a
container for the drained oil.

sk Never throw out any waste oil in an open space
or in a ditch.

/\ CAUTION

Be sure to wipe off the oil scattered
around. Leaving it may result in catch-
ing fire, which is very dangerous.

i PRECAUTIONS DURING GREASING

% Shortage of grease may result in an exces-
sive play, abnormal noises and seizure due
to premature wear of different parts. Al-
ways maintain correct greasing to prevent
it.

sk Remove mud or dirt from grease nipples,
bleeders and places to be greased before
you start greasing.

s After greasing, be sure to wipe off the ex-
cessive grease.

( ENGINE OIL )

Engine oil must offer stable performance in
high temperature and resist oxidation. The oil
viscosity must remain consistent in a wide
range of temperature. Hino genuine engine oils
have been made to satisfy such performance
and you are recommended to use proper oil
according to your condition of usage.

It is necessary to use engine oils of different
viscosity values in summer and winter. Select
an appropriate oil type in accordance with your
engine operating condition.

i REPLENISHMENT

1. If the oil level is insufficient, replenish engine
oil through the oil filler.

/\ CAUTION

When replenishing the oil, be sure not
to spill any oil. If the oil sticks to the
exhaust pipe, it may catch fire due to
its high temperature. Be careful when
replenishing.




2. Check the oil level 10 minutes after replenish- [l REPLACING OF ENGINE OIL 2. After the oil is completely drained, tighten the
ing. drain plug securely.
s For details of checking the oil level, please Replacement intervals 3. Fill the oil through the oil filler. (For the speci-

fied oil level for each engine model, refer to
“ENGINE OIL LEVEL TABLE".)

refer to the “ENGINE OIL LEVEL” on page 4-3.

o - . Every 500 h f ti
The position of the oil filler cap may be differ- very ours of operation

ent depending on the machine. Please refer 4. About 10 minutes after filling the oil, check
to the “OPERATION MANUAL” of your ma- /— @ ADVICE ~ the oil level vyith the oil level gauge.
chine. Depending on the machine model, il re- 5. Startthe engine and run itinidling.
OIL FILLER GAP placement intervals may be different from 6. Stop the engine. Wait more than 30 minutes
/ your engine. Please refer to the “OPERA- | and after that, check the oil level with the oil
=4 = TION MANUAL” of your machine. level gauge. If the oil level is low, replenish
the oil. Also check the drain plugs for leak-

if the engine is used frequently at high
revolutions and under high loads, oil
deteriorates quickly. Change the engine
oil early regardless of the specified
intervals. Also change the engine oil
HFO? - 004A early if it is found dirty when checking
the oil level, regardless of the specified
intervals.

Simultaneously with oil replacement,
make sure to replace the oil filter

: element.
N J

age.

1. Remove the oil filler cap and drain plug of the
oil pan to drain oil. Also drain oil from the oil
filter.

+ The 0il can be drained more easnly if the en-
gine is warm.

/\ CAUTION

Just after driving, the engine oil is still
hot and can burn you. Wait a few min-
utes to let the oil cool down before
changing or checking it.




il ENGINE OIL LEVEL TABLE

~—— & ADVICE ~
ltems contained here are based on the

standard specifications of HINO industrial
engines. Depending on the machine model,
they may not be the same as your engine.
Please refer to the “OPERATION MANUAL”
of your machine.

- J
QOil level (L
Engine . L
Qil pan shape -
model Max.| Min Total oil
’ * | capacity
!
JOSE | 19 | 15 | 215
Deep-set
8
JOSE ] 26 | 20 | 285
Deep-set
!
] 35 | 27 | 420
Deep-set
P11C
§
U] 23 | 17 | 30.0
Bathtub type




( GREASING

To ensure long service life of engine, you
must perform the required lubrications accord-
ing to the specified schedule. Points to be
lubricated may be different depending on the
machines. Please refer to the “OPERATION
MANUAL” of your machine. ltems shown here
are based on the standard specifications of
HINO industrial engines.

Il STARTER

For a list of recommended brahds, please re-
fer to “RECOMMENDED LUBRICANT LIST”
on page 5-7.

- Whenever disassembled, lubricate the seven

locations shown in the illustration.
1. Metal A (front)

2. Metal B (pinion)

3. Bearing A (center)

4. Bearing B (rear)

5. Reduction gear

6. Shift lever

7. Engage switch tip

[POINTS TO BE LUBRICATED ON THE STARTER]

AN
E HFO03 - 004A

ALTERNATOR

For a list of recommended brands, please re-
fer to “RECOMMENDED LUBRICANT LIST”
on page 5-7.

Lubricate the front and the rear bearings when-
ever the alternator is disassembled. At such
time, replace any bearings that do not rotate
smoothly. Also replace damaged oil seals with
new ones.

[POINTS TO LUBRICATED ON THE ALTERNATOR]

REAR
BEARING

FRONT
BEARING

HFO03 - 006A



( LUBRICANTS TABLE )

& ADVICE
ltems contained here are based on the standard specifications of HINO industrial engines.
Depending on the machine model, they may not be the same as your engine. Please refer to
the “OPERATION MANUAL” of your machine.

(©: Replace)
INTERVALS, ETC. LUBRICATION INTERVALS
(OPERATION HOURS) PAGE
New engine SPECIFIED LUBRICANT QUANTITY TO
with 30 hours | 120 | 250 | 500 (1,000 REFER
LUBRICATING POINTS of operation
, Refer to the
. * Refer to the "ENGINE OIL SELECTION" on "ENGINE OIL :
1.Engine o o* | O page 1-3. LEVEL TABLE"on | 272
page 5-4.
2.Starter (Whenever disassembled) As required 5-5
Refer to the "RECOMMENDED LUBRICANT
LIST" on page 5-7.
3.Alternator (Whenever disassembled) As required 5-5

sk : In case of using oil other than HINO's genuine oil.




(RECOMMENDED LUBRICANT L|ST) NOTE: Lubricants were amended according to new classification by A.P.l. (American Petroleum Institute).

Anti-Freeze P281
Coolguard

No. LUBRICANTS POSITIONS BP CALTEX CASTROL ESSO GULF MOBIL SHELL TOTAL
STARTER GREASE | Bushing,Clutch, Molytex Mobilgrease 29 | Aero Shell Grease 17
DriveShaft, _ Grease EP2 _ _
1 Pinion Shift Lever & - -
Reduction Gear
ALTERNATOR & Alternator Bearing {Energrease |RPM Grease Mobilgrease 28 | Aero Shell Grease 7
2 |STARTER BEARING | Starter Bearing LT2 SRI 2 — — —_ —
GREASE
ANTIFREEZE Engine, Radiator Anti Frost AF Engine Castrol Esso Cruise Master |Mobil Permazone |Shellzona (U.S.A.) TOTAL
(MIL-A-53009) Coolant Anti Freeze Anti Freeze | Antifreeze Glycoshell Plus ANTIGEL
Castrol Coolant and Summer (European Countries)
3 Long Life Coolant Coolant Shellsafe




—— | |- | o J



6. TROUBLESHOOTING

Correct operating and assured observance
of daily inspection and maintenance proce-
dures together with periodic inspection and

maintenance virtually eliminates troubles. @ ENGINE DOES NOT START ............ P6-2
Close attention should be paid to any mi-

nor troubles, since prompt action keeps @ ENGINE DOES NOT STOP............. P6-2
minor troubles from becoming major

troubles.

When any of the following problems ap- @ ENGINE STALLS AT LOW

pcar, chack and repair aceording t the 1o SPEED ovooesoer oo P6-2
i ke, 1 prber s ncaror o anELICKS WroWER -
dealer check and repair the engine. @ ENGINE OVERHEATS .....ooocccocee P6-3

@ EXHAUST GAS IS BLACK ............ P6-3

@ FUEL CONSUMPTION IS
EXCESSIVE ......ccooiiiiiiienrieeees - P6-3

@ ENGINE OIL CONSUMPTION IS
EXCESSIVE ........oocoiicereeeeceeeee P6-3

HFOQO0 - 004A



speed

Problem Possible cause Remedies Page to
_ refer
Starter |Discharged battery Charge or replace the battery. —
does not | The battery terminal is off, loosened, or corroded Tighten securely after cleaning corroded parts. —
gferate Disconnected ground wire Connect the ground wire properly. —
operate |Malfunction of the starter and the electric system Contact the nearest your dealer. —
slowly  |Engine oil viscosity is too high Replace with proper oil. 52
Improper operation of the preheat Follow the proper preheat procedure. —
Malfunction of preheating device Contact the nearest your dealer. —
Engine does Lack of fuel in the tank Fill fuel in the tank. 1-2
not start Dirty fuel filter Replace the element. 4-8
Starter | Accumulation of air in the fuel system Bleed air. 4-11
operates | o tuel line Warm up the fuel line with hot water o
normally {below 60°C {140°F}).
Water in the fuel tank Drain water. —
Air cleaner air inlet is stopped up by sheet, etc Remove the sheet, etc. —
Clogged air cleaner element (Dust indicator shows red signal.) Clean or replace the element. —
Crushed intake air hose Replace the hose. —
Engine does not stop  |Engine stop lever is engaged Contact the nearest your dealer. —
Idling speed is too low Contact the nearest your dealer. —
Lack of the fuel in the tank - Fill fuel in the tank. 1-2
Dirty fuel fiiter Replace the element. 4-8
Engine stalls at low Accumulation of air in the fuel system Bleed air. 4-11

Air cleaner air inlet is stopped up by sheet, etc

Remove the sheet, etc.

Clogged air cleaner element (Dust indicator shows red signal.)

Clean or replace the element.

Crushed intake air hose

Replace the hose.

Possible switches related trouble

Contact the nearest your dealer.

@ Figures in “Page to refer” correspond to the page of the title for which the remedies are
mentioned.




Problem Possible cause Remedies Page to
refer
Dirty fuel filter Replace the element. 4-8
Accumulation of air in the fuel system Bleed air. 4-11
. . Fuel is not diesel fuel Drain fuel from the tank and refill with diesel fuel. —
Engine lacks in power - — -
Air cleaner air inlet is stopped up by sheet, etc. Remove the sheet, etc. —
Clogged air cleaner element (Dust indicator shows red signal.) Clean or replace the element. —_
Crushed intake air hose Replace the hose. —
Insufficient coolant (S'):f?igli(el:till.(age of coolant and add coolant. Bleed air 414
Engine overheats Clogged front of the radiator Clean the front of the radiator. —
Radiator is clogged with scale Clean the radiator with detergent. —
Thermostat faulty (Closed) Check the actuation of the thermostat. —
Air cleaner air inlet is stopped up by sheet, etc Remove the sheet, etc. —
Exhaust gas is black | Clogged air cleaner element (Dust indicator shows red signal.) Clean or replace the element. —
Crushed intake air hose Replace the hose. —
Fuel leakage Check the fuel system and retighten if loose. 4-12
Fuel consumption is Air cleaner air inlet is stopped up by sheet, etc Remove the sheet, etc. —
excessive Clogged air cleaner element (Dust indicator shows red signal.) Clean or replace the element. —
Crushed intake air hose Replace the hose. —
Use of unsuitable oil Replace with proper oil. 5-2
Qil level is too high Drain excessive oil and make it proper level. 5-4
Engine oil consumption Oil leakage In case of looseness of bolts and nuts, retighten them. —
is excessive Replacement interval is too long Replace at proper intervals. 5-3
Clogged oil filter Replace the filter element. 4-6
Omission of engine warm-up Warm-up the engine properly. 3-4

@ Figures in “Page to refer” correspond to the page of the title for which the remedies are

mentioned.
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@ TABLE OF DIAGNOSIS CODE FOR
TROUBLES ... P7-2



(72 TABLE OF DIAGNOSIS CODE FORTROUBLES ____________J

TCCS

SAE TCCS
CODE SYSTEM >DIGIT TROUBLE
CODE
P0217 6 Overheating
P0228 15 Malfunction of atmpsphenc '
pressure sensor circuit (Low input)
P0229 15 Malfunction of atm'osp'heri.c '
pressure sensor circuit (High input)
PO192 67 Malfunction of common rail '
pressure sensor circuit (Low input)
P0O193 67 Malfunction of common ra_ll _
pressure sensor circuit (High input)
Po191 | Various kinds of 67 Malfunction of common rail
) pressure sensor
P0237 sensors & their a7 Malfunction of boost sensor circuit
related dialogue (Low input)
P0108 37 Mglfupctlon of boost sensor circuit
(High input) :
PO117 11 Malfunctl_on pf coolgnt temperature
sensor circuit (Low input)
PO118 11 Malfunctl_on pf cqolapt temperature
sensor circuit (High input)
P0O182 14 Malfunct{on pf fuel {emperature
sensor circuit (Low input)
P0183 14 Malfunct{on pf fugl tgmperature
sensor circuit (High input)
P2120 2 I;/Iglf;nctlon of accelerator sensors
Accelerator sensor -
Malfunction of accelerator sensor 1
P2122 22 .
(Low input)

SAE
CODE SYSTEM >DIGIT TROUBLE
CODE
P2123 2 Mglfur)ctlon of accelerator sensor 1
(High input)
P2127 | Accelerator sensor 50 Malfur\ctlon of accelerator sensor 2
(Low input)
P2128 29 Mglfuqction of accelerator sensor 2
(High input)
Malfunction of engine speed main
P0335 . 13 | circuit,Malfunction of engine speed
Eg%%? 2{3&2% main & syb sensor circuits
PO340 12 Malfunctl_on _of engine speed sub
sensor circuit
P0629 74 Short circuit of SCV (+) VB
P0628 75 Malfunction of SCV and others
P0088 68 Excessive common rail pressure
(1st stage)
Pooss | Supply pump 69 Excessive common rail pressure
system (2nd stage)
P2635 75 Seizure of solenoid valve of supply
pump
P2635 77 Malfunction of supply pump
P2635 79 Record of excessive pressure of
supply pump
Malfunction of injector common 1
P1211 . 57 (Short circuit to GND)
Injector system - —
P1214 58 Malfunction of injector common 2

(Short circuit to GND)




—_— TABLE OF DIAGNOSIS CODE FOR TROUBLES 73 )

SAE Tees SAE TCCS
CODE SYSTEM >DIGIT TROUBLE CODE SYSTEM >DIGIT TROUBLE
CODE CODE
p1212 57 Malfunction of injector common 1 PO275 65 Cylinder 5 contribution/balance
(Short circuit to VB) . fault
- — Injector system - —
P1215 58 Malfunction of injector common 2 P0278 66 Cylinder 6 contribution/balance
(Short circuit to VB) fault
Malfunction of injector common 1 Malfunction of EGR linear solenoid
P1212 57 (open) P0489 81 {1 (Disconnection and/or short
Maifunction of injector common 2 cireuit to.GND) - -
P1215 58 (Open) PO490 81 Malfunction of EGR linear solenoid
Disconnaction of imector cirout 1 (Short circuit to VB)
P0201 51 C)I/i?\?jer‘ic on ot injector cireu Malfunction of EGR linear solenoid
D ; PrRIT— P1402 82 2 (Disconnection and/or short
PO202 52 C licr:]c:jr;?zc ion of injector circuit- circuit to GND)
Y - — — P1403 82 Malfunction of EGR linear solenoid
P0203 53 lelconnectlon of injector circuit- 2 (Short circuit to VB)
Injector system cylinder 3 .
0204 54 Disconnection of injector circuit- P0404 | EGR system 88 Sticking of EGR valve 1
cylinder 4 o
- ; — — P1401 89 Sticking of EGR valve 2
PO205 55 Disconnection of injector circuit-
cylinder 5 PO405 86 Malfunction of EGR lift sensor 1
PO20G 5 | Disconnection of injector circuit- circuit (Low input)
cylinder 6 P0406 86 Malfunction of EGR lift sensor 1
P0263 61 | Cylinder 1 contribution/balance circuit (High input)
fault PO407 87 Malfunction of EGR lift sensor 2
P0266 6o | Cvlinder 2 contribution/balance circuit (Low input)
fault P0408 87 Malfunction of EGR lift sensor 2
P0269 63 | Cvlinder 3 contribution/balance circuit (High input)
fault P0234 | Turbocharger 39 Turbocharger over boost
64 Cylinder 4 contribution/balance
P0272 fault P0G11 59 Malfunction of ECU charge circuit
, (Low input)
ECU main system - —
PO200 59 Malfunction of ECU charge circuit

(High input)




(= . TABLE OF DIAGNOSIS CODE FORTROUBLES ______ )

SAE TCCS
CODE SYSTEM >DIGIT TROUBLE
CODE
P0O605 3 Flash ROM error
POG06 3 Malfuqction of CPU (Hardware
. detection)
ECU main system - —
PO6O7 3 Malfunction of IC for monitoring
CPU
P1601 2 Malfunction of QR code
P0540 25 Malfunction of preheating device
P0686 5 Malfunction of main relay
P0219 | Vehicle system 7 Engine overrun
P0617 45 Malfunction of starter switch
U1001 9 Malfgnctlon of CAN communication
(Vehicle)
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