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(Introduction)

Important Information

Thank you for purchasing the heavy-loading aerial platform manufactured by Nagano Industry Co., Ltd.
Be sure to operate and handle the machine properly when using it.
- Any use contrary to this manual and any improper operation, inspection, and maintenance may cause

death, personal injury, or failure of the machine.

- Before using the machine, read this manual fully and understand the contents, and then perform

operation, inspection, and maintenance of the machine according to the instructions.

- Observe the employee rules, safety rules of the work site, and regulations.

- This manual describes various possible situations; however, not all of them can be predicted.
Therefore, your own safety awareness and proper operation are important.

- Be sensible and keep in mind safe operation, appropriate judgment, safe control, and caution.

- Only qualified personnel who have been certified after taking appropriate training are permitted to
operate the machine.

- The machine is intended to lift persons or equipment for work. It is designed for repair and setup (ceiling,
roof, building, etc.) performed at an elevated place. Do not use the machine for any other purposes.

- We are not liable for any direct or indirect loss, damages, or expenses resulting from abnormal, improper
use, or incorrect operation of the machine, or other causes.

- When replacing any parts of the machine, be sure to use our genuine parts. Using any parts other than
genuine parts is not covered by the warranty.

- Never modify the machine. Modification of the machine may damage the safety, performance, and
strength, resulting in a failure, accident or serious injury, or in the worst case, a fatal accident.

- Be sure to perform all of the maintenance works described in this manual.

- This manual explains all of the equipment including optional equipment. Therefore, it may include
explanation of equipment not provided for the machine.

- It is our policy to improve our products continuously. Please be noted that some of the contents may not

match the machine because of specification changes.

- Some of the illustrations may not match the actual equipment of the machine because the indicated

specification or other may be different.

- This manual is an integral part of the machine. Always keep this manual on the machine for future

reference.

- If the ownership of the machine is to be transferred, be sure to hand over this manual as well to a new

user.

- This manual describes proper operations and handling of the aerial platform with crawlers below.

Model Name Mour'1ted Max. Ioaldlng Max. platform Machine mass
engine capacity height
Crawler
S15Auj Telescopic D1305 250kg 13.0m 8,420kg
boom MEWP
N .
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(Introduction)

Safety Symbols

death or injury, strictly follow the warning/caution text below this symbol.

n These symbols notify you of danger resulting in injuries. To avoid any danger which results in

There are three danger classes depending on the severity of danger to persons; “DANGER] “WARNING’

and “CAUTION?
P A\ DANGER N
X DANGER indicates a hazardous situation which, if not avoided, will result in death or serious
% injury. Y,
P A\ WARNING N
X WARNING indicates a hazardous situation which, if not avoided, could result in death or
L serious injury. )
A\ CAUTION N
X CAUTION indicates a hazardous situation which will not result in serious accident but could
result in moderate injury or serious damage of the machine. )
Other Symbols

INFORMATION

know”

INFORMATION also indicates “something useful to know” and “what you should

N-m (kgf-m) » This indicates the tightening torque at the positions where special attention needs to

be paid in the assembly process.

D This indicates the amount of greasing or refuelling.

- It is impossible to accurately anticipate danger related to operation, inspection, and maintenance in all

situations.

- The warnings described in this operation manual and on the warning labels attached on the machine do
not satisfy all safety requirements.

- When handling the machine, persons in charge of management, operation, and maintenance shall
pay attention to items other than ones described in this operation manual and ensure safety to avoid
personal injury, serious accident, and damage to the machine.

- When any operation, inspection, and maintenance not described in this
operation manual is performed, necessary safety measures shall be considered
on authorised person's responsibility.

- Due to specification change, etc. of the machine, some of the contents
and illustrations in this manual may be different from the machine.

- If there are uncertain points or any suggestions,
contact Nagano Industry Co., Ltd. or your dealer.

7 NAGAND
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(Introduction)

Owner and Owner’s Responsibilities

All owners and users of the machine (persons or companies who operate and manage the machine)
shall read carefully, understand, and follow all applicable rules. The users and their employer shall be
basically responsible for observing the safety rules and regulations.

Operator's Qualifications

The regulatory control and instructions shall be given in the law for operators or workers to ensure safe-
ty. For the required qualifications for operation, observe the laws and regulations of the region where
the machine is used.

Any person operates this machine must be properly trained and qualified and obey all applicable gov-
ernmental laws and work site regulations.

The operator must read and understand this operation manual before operating this machine.

Also refer to the following regulations.

Council Directive 89/655/EEC

(amended by Council Directive 95/63/EEC),

Council Directive 89/391/EEC

Provision and Use of Work Equipment Regulations 1998;

Lifting Operations and Lifting Equipment Regulations 1998;

Personal Protective Equipment at Work Regulations 1992;

Construction (Design and Management Regulations) 2015;

Construction (Health, Safety and Welfare) Regulations 1996;

Workplace (Health, Safety and Welfare) Regulations 1992;

The Work at Height Regulations 2005

Personal protective equipment against falls from a height;
BS EN 795: 2012 Anchor Devices

BS EN 361: 2002 Full body harnesses

BS EN 363: 2008 Fall arrest systems

Environmental Protection

How to dispose of waste parts and oil/grease is specified in the Waste Disposal Law, Water Pollution
Prevention Act, and other regulations.
When disposing of waste parts or oil/grease, ensure to observe the applicable regulations.

- Considerations before operation

- Walk around the machine to check for oil or water leakage. If such oil or water flows into the
underground, river, or the like, soil contamination or water pollution may be caused. Be sure to collect
and wipe off overflowing or spilled waste liquid.

- Start and warm up the engine. Driving with the engine being still cold will increase the exhaust gas or
cause an engine failure.

- Considerations during operation

- Operate with the rated load or lower. Otherwise, the machine may be overloaded, increasing the
exhaust gas or causing overheat.

- No racing, sudden start, and rapid acceleration

- If the machine will be left unattended, be sure to stop the engine. Do not perform unnecessary
warming up or racing.

- Consider for the nearby residents while working. Especially, when operating the machine at night or
early in the morning, take extreme caution with noise and direction of night illumination during work.

NAGANG
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(Introduction)

- Considerations during inspection and replacement

- Store oil/grease and oil contaminated cloths after use of cleaning, inspection, and other works in
a specified place. If such a thing is left as it is after use, it may penetrate into the underground with
rainwater or cause a fire.

- Ask disposal of any replaced oil, filter, lamp part, or other to a waste disposal contractor.

- The battery contains lead and dilute sulfuric acid. Disposing of the battery inappropriately will adversely
affect the environment. Request replacement of the battery to Nagano Industry Co., Ltd. or your dealer.

- When burning steel crawler belt rubber pad etc., toxic gas is generated and adversely affects the
environment. Request replacement of the steel crawler belt rubber pad to Nagano Industry Co., Ltd. or
your dealer. If you want to dispose it by yourself, ask the disposal to a waste disposal contractor.

- Appropriate disposal of wastes:

- When disposing of the machine after long use, consult with Nagano Industry Co., Ltd. or your dealer.
Never dispose of the machine inappropriately. Otherwise, environmental destruction will be resulted in.

- Appropriately dispose of any waste generated from replacement of the steel crawler belt rubber pad,
battery, coolant, hydraulic oil, etc.

Handling of Electrical Data

- Nagano Industry Co., Ltd. owns the copyright of the electronic instruction manual and other intellectual
property rights.

Any duplication, copy, alternation, distribution, etc. of part or all of the electronic instruction manual is
allowed without our permission. However, only one copy can be printed out for using the product you
have purchased.

- The electronic instruction manual is intended to provide for customers’ convenience. Nagano Industry
Co., Ltd. will not take any responsibility even if damage occurs by the use of or failure to use the
manual.

- Nagano Industry Co., Ltd. provides the product warranty in accordance with the document packed with
the product, and will not provide the product warranty regarding the product safety in accordance with
the electronic instruction manual.

Contact

- Products
Contact Sales Department of Nagano Industry Co., Ltd. for inquiries about product performance and
functions and request for materials, etc.

- Parts order
To order parts, contact Parts Division with the part name, part No., and serial No. (SER. No.) by
referring to the Parts Manual separately attached. The serial No. is indicated on the Serial No. plate (see
Chapter 4, Name and Function of Each Part.)

- Failure report
If the machine or engine has a failure, contact Service Division of Nagano Industry Co., Ltd. or your
dealer with the model name, serial No., engine No., and total operating hours indicated on the hour
meter. Please provide detailed failure conditions and request a repair work.

- Contact number

- Sales Department +32 56 772 666
- Parts Division +32 56 612 666
- Service Division +32 56 772 666

=

NAGAND
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Safety

11



(1 Safety)

1. Danger of Electric Shock

p A\ DANGER N
- This machine is not insulated.
Do not approach or touch any wire or the like.
- Keep a sulfficient distance for the transmission and distribution lines in accordance with the table
below.
Voltage Safety clearance Number of insulators
Low voltage 100V
200V 2m 1t02
High voltage 6,600V
22,000V 3m 3to4
66,000V 4m 5t06
Extra high 154,000V 5m 710 20
voltage 187,000V 6m 11 to 19
275,000V 7m 16 to 25
500,000V 11m 20 to 40
- Do not approach the machine while it is in contact with live electric wire. Persons on the platform
shall never operate and workers on the ground shall never touch the machine until the electric
wire is de-energised. If the machine comes in contact with the electric wire, have the machine
inspected.
J
A\ WARNING
- Do not use the machine in thunderstorms or storms. Do not operate the aerial platform under
bad weather.
- Do not use the machine as a ground when welding.
2. Danger of Overturning
p A\ DANGER N
- Do not place a load exceeding the maximum loading capacity on the platform. For the maximum
loading capacity, see Chapter 14 Specifications.
- Do not raise the platform by a boom operation with steel materials or electric wires placed on it.
- Do not push or pull an electric wire, building, etc. with a boom or swing operation.
Do not push such an object strongly. Otherwise the boom will bend.
- Do not push or pull anything outside the platform. Do not pull anything horizontally.
- Do not operate the aerial platform under bad weather. (Ordinance on Industrial Safety and
Health, Article 522)
Definition of bad weather
Strong wind: Average wind speed for 10 minutes of 10 m/s or more
Heavy rain: Single rainfall of 50 mm or more
Heavy snow: Single snowfall of 25 cm or more
Even if the standard above is not reached, follow instructions from the supervisor.
- Do not operate the machine at a location exposed to strong winds or gusts.
N J

12



(1 Safety)

A\ DANGER N

- Do not elevate the boom when the wind speed is likely to exceed 10 m/s.

If the wind speed exceeds 10 m/s while the platform is being raised, lower the boom and stop
using the machine.

[Reference] Wind force scale table by Japan Meteorological Agency
Wind force | Wind speed 10 m above State near the ground
scale the ground (m/s)

4 5.5-Less than 8.0 Raises dust and loose paper; small branches moved.

5 8.0 - Less than 10.8 Sm_aII trees in leaf begin to sway; crested wavelets form
on inland waters.

6 10.8 — Less than 13.9 Lgrge. branches in motio_n; W_hi_stling heard in telegraph
wires; umbrellas used with difficulty.

7 13.9 — Less than 17.2 th?le trees ip motion; inconvenience felt when walking
against the wind.

- Do not take any measure which increases the area exposed to the wind on the machine, such
as covering the platform with a sheet. The stability of the machine decreases and the risk of
overturning increases.

- Do not use the machine on a slippery or frozen road surface.

- If an earthquake occurs during work, the platform may greatly swing, causing a collision
with equipment, overturning of the machine body, and/or falling of a person. Stop the work
immediately. After that, store the boom and platform as soon as the quake stops, and
immediately have the machine inspected in Nagano Industry Co., Ltd. or your dealer. )

A\ WARNING N

- Do not hang a load from or attach a load to the machine. Do not perform uneven loading of item
or loading with item protruding from the platform.

- Do not place a load onto any location other than the platform.

- Do not use the machine as a crane or lifting machine.

- Be sure to use the machine on a level and rigid ground only. Be sure to inspect the work site
before moving the machine there. (See Chapter 5, Inspection of Work Site.)

- Do not travel in a place with a level difference or obstacle, and also do not ride over them.

- Do not use the machine on a floor, vehicle, or the like that is moving or may move.

- Do not elevate or extend the boom on a slope.

- Do not work in a place where the gradient of the road surface exceeds the specified value.
When the inclination of the machine exceeds the specified inclination angle, the body inclination
warning lamp turns on and the inclination alarm sounds. Never perform a work while the body
inclination warning lamp is on or the inclination alarm is sounding.

- If the inclination alarm sounds while the platform is raised, immediately lower the platform.
Never continue the work while the alarm is sounding.

- Be sure to operate the boom only on a level and rigid ground, instead of depending on the
inclination alarm.

Inclination angle when the alarm sounds: 5 degrees (8.7%)

- When travelling on a slope with inclination exceeding the specified angle for the purpose of
transport of the machine, pay close attention and be sure to travel with the boom fully retracted
and the luffing angle being horizontal or lower.

- Do not travel on a slope more than the gradability of the machine.

Gradability: 20 degrees (36%)
- Do not bring the platform into contact or tie up with a surrounding structure. )
NAGAND
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Safety)

p A\ WARNING \

- Never alter the boom or other components and remove the counterweight.
- Do not disable or modify parts or devices that affect the safety and stability in any way.

\_ J
P A\ CAUTION N
- Do not perform any work with the carrier tied up with another structure. )

. Danger of Falling
P A\ DANGER N

- Do not place a ladder, scaffold, or the like on the platform or any place on the machine.

- Do not perform works with a stepladder, working step, or other equipment placed on the
machine.

- Do not sit, stand, or climb onto the platform handrails (including intermediate rail). Do not lean
out of the platform. When working, always assume a stable posture with which both feet are
fully contacting the platform floor surface.

- Do not move onto another structure from the platform.

- Do not get in/out the raised platform.

- Be sure to close the entrance gate (door or elevator bar) after getting on the platform. Do not
perform works with the gate being open.

N J
P A\ WARNING N
- Pay the utmost attention to get on and off the platform. Lower the platform to the lowest position.

- Before getting on and off, be sure that the machine completely stops. Face directly in front of the

machine and always hold your body at least three points.

- Do not jump out of the machine.

- Do not get on or off with something like a tool held in your hand.

- Do not get on or off with a component such as an operation lever held for supporting.

- Do not operate the machine roughly. Do not operate any switch or lever abruptly.

- Always keep the platform clean and well-organised. Remove water, oil, snow, ice, etc. from the
platform to avoid falling down.

- Do not get on any place other than the platform.

- If the work site is dark during a night-time work or other, please secure a light.

N J
N .
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(1 Safety)

4. Danger of Collision

Vs

A\ DANGER N

- Do not hit anything like a structure with the platform or counterweight portion. If something hits,
an attachment portion may be damaged. Immediately have the machine inspected.

- After the platform is raised, do not allow anyone to enter or place anything under the platform or
the boom.

- Before entering under the raised platform or boom for inspections, etc., unload all loads from the
platform and support the boom by using a safety prop, safety block, etc. to prevent the platform
from lowering.

- While the boom slews, the slewing table protrudes from the machine width (approx. 0.83 m).
During a slewing operation, be careful of the movement of slewing table. If the boom cannot
be elevated and the area behind the slewing table is not visible, slew the boom following
instructions from another operator as a guide.

A\ WARNING N

- Before travelling, check the direction of the arrow on the platform and check the direction of
travel of the machine.

- Before travelling, make sure that there is no one and nothing in the direction of travel and nearby
area. If there is difficulty in viewing or poor visibility, elevate the boom almost to the horizontal
position or follow instructions from another operator as a guide.

- During travelling, pay attention to the surroundings of the machine and overhead obstacles.
Before elevating or lowering the platform, ensure that sufficient longitudinal, lateral, and vertical
spaces are secured around the platform.

- Do not allow the platform and boom to hit the ground.

- Do not drop objects from the platform. It causes danger to pedestrians or passing vehicles.

- Do not load cargo onto other than the platform floor. Always load the equipment and tools onto
the floor surface in a stable condition. Any unstable cargo may fall off from the platform.

- The machine is not allowed to travel on a public road.

A\ CAUTION N

- When holding a handrail of the platform, be careful to prevent your hand from being caught
between an obstacle and the handrail.

- If there are multiple machines in the work site, pay attention to operations of other machines and
avoid operating them at the same time. Take measures to prevent collisions, such as attendance
of an observer.

When operating the machine in the operation range of other crane equipment, turn off the
power to the crane equipment or take a measure to prevent a collision.

- Check the operating direction and operate the machine using the upper and lower control boxes
while watching the machine operating direction.

=

NAGAND
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(1 Safety)

5. Danger by Failure

Vs

A\ WARNING \

- Do not use the machine when it is faulty or damaged. Immediately have the machine inspected
or repaired.

- If any abnormality is felt with the machine during work, immediately stop the use and inspect the
machine.

- Always perform the pre-operational inspection before operating the machine. Upon an operator
change between shifts, be sure to perform the inspection. Performing the pre-operational
inspection is responsibility of the operator.

- Perform the pre-operational inspection on a level and rigid ground in the machine stowed state.

- If any abnormality is found in the pre-operational inspection, stop the inspection immediately
and affix the sign “OUT OF WORK” and “DO NOT USE” Then, immediately have the machine
inspected or repaired.

A\ CAUTION

- Be sure to perform all maintenance works described in this manual.
- Check that all nameplates are in the specified places, and they are not damaged or stained.
Regard missing, damaged, and corrupted nameplates as one of failures.

6. Danger of Fire and Explosion

Ve

A\ WARNING N

- Handle combustibles (fuel and oil) while being careful of fire.

- Do not remove the fuel cap while the engine runs.

- Fill the fuel tank with diesel fuel only. If the fuel tank is filled with gasoline, a fire may be caused.

- When refuelling, be sure to stop the engine.

- If fuel is overflown, immediately wipe it off.

- When refuelling, do not place anything that may cause a spark or flame, and all ignitable items
(such as matches, cigarette, static-generating materials).

- After refuelling the fuel tank, be sure to store the fuel in a well-ventilated place.

- In any place where combustible gases or the like are generated, use the machine after sufficient
ventilation.

- The vicinity of the silencer and exhaust pipe is very hot during operation and immediately after
engine stop. Do not bring the machine to a stop in any place with flammable materials such as
fuel, dry grass, or paper waste.

- Keep a first-aid kit or a fire extinguisher in case of an accident or fire.

=
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(1 Safety)

7. Caution of Battery Handling

Vs

A\ WARNING N

- Before inspecting the battery, stop the engine, and set the starter switch as well as the switches
for lights, accessories, and others to “OFF If not turned off, an unintended operation may occur
at a connection of power supply, and it will cause danger.

- Hydrogen gas is generated from the battery. Be very careful.

- There is a danger of explosion if a cigarette flame or spark is used near the battery.

- Always wear safety goggles when handling the battery.

- The battery electrolyte is a strong acid (dilute sulfuric acid).

- It may cause damage if coming in contact with clothes, and there is a risk of injury and blindness
when it comes in contact with skin and eye. When the battery electrolyte contacts clothes, skin,
or eye, immediately flush with a large amount of water.

- When using a booster cable for starting the engine, be sure to perform the operation according
to a correct procedure.

- If a wrong procedure is used, a serious injury or death can result from explosion or other forms
of hazard.

- When connecting a booster cable, never contact the (+) terminal with the (-) terminal.

- Sparks occur if ends of booster cable are contacted with each other, or if a cable end contacts
the machine body.

A\ CAUTION N

- When starting the engine using the battery of another vehicle, be careful and avoid making a
contact between the vehicles. If a contact occurs, damage to an electric circuit or others may
result.

- Make sure to connect a booster cable to a battery power
supply. Furthermore, always use a battery of the same voltage
as with the malfunctioning vehicle.

- The voltage used for the starting system of this machine is 12
V DC.

- Use a 12V DC battery to which the booster cable is connected
as well as a 12 V DC auxiliary battery. If starting is attempted
using high voltage of a welding machine or others, damage to
the electrical system will result.

Steps for starting the engine using booster cable

1.
2.

o0 ksw

Set the starter switch of malfunctioning vehicle to “OFF”

Bring relief vehicle closer to malfunctioning vehicle so that a booster cable can be connected.

Do not contact the vehicles with each other.

Stop the engine of relief vehicle.

Open the covers of both vehicles, and leave them open for a while to eliminate combustible gas.
Remove the battery caps of both vehicles.

Connect one end of the positive (+) red booster cable to the positive (+) terminal of the already
discharged battery of malfunctioning vehicle.

Connect the other end of the positive (+) red booster cable to the positive (+) battery terminal of
relief vehicle.

Connect one end of the negative (-) black booster cable to the negative (-) battery terminal of relief
vehicle.

Finally, connect the other end of the negative (-) black booster cable to the engine block of
malfunctioning vehicle.

NAGANG
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10. Start the engine of relief vehicle, then let it run for approximately 10 minutes at a high idle speed.
This partially charges the battery of malfunctioning vehicle.

11. Start the engine of malfunctioning vehicle.

12. Immediately after the engine of malfunctioning vehicle is started, disconnect the booster cable in
the reverse order of connection.

13. Remove the booster cable clip connected to the engine block of malfunctioning vehicle.

14. Remove the booster cable clip connected to the negative (-) terminal of relief vehicle.

15. Remove the booster cable clip connected to the positive (+) terminal of relief vehicle.

16. Remove the booster cable clip connected to the positive (+) terminal of malfunctioning vehicle.

17. Install the battery caps, and then close the battery covers.

P A\ WARNING \

- If an electrical device becomes wet, a current leakage Booster cable connection
can result in an incorrect operation and/or failure, and it is (Red)

extremely dangerous. When washing the machine or working
in rain, be very careful not to wet the electrical devices. ©

- Do not remove or disassemble any electrical device from the Relief vehicle battery  Malfunctioning vehicle
machine. Also, do not install electrical devices other than the (Black) _Engine block

ones provided by Nagano Industry Co., Ltd.

8. Caution on Engine Handling
Danger of burn

P A\ WARNING N

- While the engine is hot, do not remove the radiator cap. Steam and hot coolant may spurt out,
resulting in a burn. Wait until the engine is cooled down, and open the radiator cap.

- After inspection, firmly tighten the radiator cap. If it is loose, steam may spurt out during
operation.

- Be careful to keep hands or part of the body away from the engine surface including the
silencer, exhaust pipe, and engine block during operation and immediately after the engine
stops. Since the engine surface is very hot during operation, there is a danger of serious burns.

N J

Danger of exhaust gas poisoning

P A\ WARNING N

- Do not use the machine in a sealed place without appropriate ventilation such as a garage,
tunnel, and basement.

- When using the machine in a sealed place, do not block any ventilator such as a ventilation
window and vent hole in the engine compartment. Carbon monoxide gas is emitted from the
engine during operation. Carbon monoxide gas accumulated in a sealed place may cause a
poisoning symptom or fatal accident.

=
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Danger of coolant

A\ CAUTION

When handling long life coolant, wear eye protection equipment and rubber gloves. If coolant
contacts your eye or skin, immediately rinse thoroughly with a large amount of water, and take an
appropriate treatment.

9. Safety of Personnel

P;eventlon of falling off ADANGER .
- Wear an appropriate protective cap and protective equipment during work. All workers who have
an opportunity to get on the platform shall observe the employee rules, safety rules at work
sites, and regulations regarding the use of personal protective equipment such as the safety
belt and protective cap.
- It is mandatory by law to use the safety belt for the machine. Always apply a minimum of one
safety belt to the correct safety belt hanger for each inidividual user (see Chapter 8, 3. Upper-

part operation).
\_ J

A\ WARNING

Use personal protective equipment which conforms to the applicable standards, and inspect and
handle it in accordance with the instructions from the applicable manufacturer.

Cautions on dangerous environments

A\ WARNING

Keep hands and any part of the body away from any moving and rotating part such as the cooling
fan, flywheel, slewing lace, and pinion.

——

Danger of exposure

p A\ WARNING N

- Depending on the work content, wear protective equipment such as gloves, work shoes, covers
for eyes and ears.

- When working near a moving and rotating part such as the cooling fan, flywheel, slewing lace,
and pinion, do not put any accessory, tie, and loose working wear. Otherwise, there is a risk of
being pinched or getting caught. In addition, be sure to fasten the cuff buttons during work.

- When working near a moving or rotating part such as the cooling fan and flywheel, be sure to
tie long hair back during work.

- While operating the machine, do not listen to music or radio with headphones. Otherwise,
warning sounds will be difficult to hear.

\_ y,
Danger of being trapped/crushed
p A\ WARNING N

- When operating in the narrow space, check the surrounding condition and keep
looking at the operating direction.

- When holding the platform handrail, be careful not to be caught between objects.

- If operation by lower control is necessary, communicate with platform operator
to ensure good working condition before starting operation.

=
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Cautions on alcohol or medication

A\ WARNING

- Do not operate the machine when under influence of alcohol or medication.
- Avoid operating the machine when feeling bad.

10. Caution of Travelling

Ve

A\ DANGER

- Never drive or use the machine on the road surfaces shown below. Otherwise, the machine
may overturn or the platform may collide with a structure, which is very dangerous.

(1) Do not drive and work on a soft ground and a rough/stepped road surface. Especially,
the ground is unstable on an embankment, near a dug groove, on a road shoulder of the
entrance road, etc., and may collapse by the machine weight or vibration. In addition,
special attention shall be paid on a loose ground after the rain.

(2) Even a slight tilt of the machine over a small groove or level difference on a road surface
will cause a great swing of the end of the platform. Drive the machine at the lowest possible
speed.

- For cases such as driving on a rough road for unavoidable reasons for the purpose of transport,
riding over a level difference, and travelling on a slope inclined by a specified value or more, pay
attention to the following items.

(1) Do not drive the machine on a slope that exceeds the gradability of the machine. Otherwise,
the machine may overturn. For the gradability, see Chapter 14 Specifications.

(2) Strictly observe the following items for driving on a slope.

[1] Climb up a slope normal to the slope surface.

[2] Do not change the direction of travel or cross the road, which are dangerous with a risk of
overturn. Drive the machine to some flat ground, and then perform such an action.

[3] Climb down a slope normal to the slope surface with the counterweight facing the top of
the slope.

[4] Do not park the machine on a slope. If it is unavoidable, take a measure to prevent the
machine from moving, such as placing chocks.

[5] Drive the machine with the boom fully retracted, the luffing angle being almost horizontal,
and the boom placing straight to the direction of travel.

[6] Do not slew the boom midway on a slope, as it is dangerous.

[7] Switch to low speed using the travel mode select switch for travelling.

[8] The machine may skid on a wet slope, slope with gravel or sand, or slope with grass or
fallen leaves even with a slight inclination. When driving the machine on such a slope, be
sufficiently careful not to allow the machine to turn sideways as much as possible.

=
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p A\ DANGER \

(3) Riding over a level difference, travelling on a rough road, at the top of a slope (sloping
ground), travelling at the beginning of climbing up
- Never travel with the luffing angle being horizontal or higher regardless of the boom
extension amount. The machine may be tilted and the machine stability worsened by
even a slight irregularity or level difference on a road surface, resulting in a serious
accident such as overturning of the machine or a worker on the platform being caught
between the machine body and a structure.
- If travelling is unavoidable for the purpose of machine transfer, pay sufficient attention as
follows.

[1] Drive the machine with the boom fully retracted and the luffing angle being horizontal or
lower.

[2] Drive the machine with the travel mode select switch set to “Low’”

[3] While the machine ascends a level difference, the angle of it may suddenly change at the
top of the step. Pay attention to structures located on the upper and lower sides of the
platform.

[4] While the machine descends a level difference, the angle of it may suddenly change at
the top of the step. Pay attention to structures located on the upper and lower sides of
the platform.

[5] Never drive the machine with the boom elevated. Otherwise, there is a risk of overturn
of the machine on even a slight irregularity or level difference or when entering a steep
slope.

11. Caution of Refuelling

p A\ WARNING N

- Use the diesel fuel. A diesel engine is installed to this machine. When refuelling, use JIS Grade
2 (normal)/JIS Grade 3 (cold area).

- If fuel other than the diesel fuel is used, a penalty may be imposed on the user.

- You may be held responsible for any cost spent for machine repair or for other treatments.

- Perform the refuelling always with the engine stopped, and be careful and prevent mixing of dust
and water.

- When refuelling, never allow the fuel to spill onto the machine or let the fuel to overflow from the
filler port. It may result in a fire accident. If fuel is spilled or overflown, quickly remove the cover,

and wash away or completely wipe off the fuel with rag.
N\ Y,

12. Caution of Welding Work

p A\ WARNING N

- This machine is not insulated. Because a welding work gives critical damage to the machine, to
perform a welding work, apply insulating treatment and strictly observe the following contents.
(1) Never connect the ground cable of a welding machine to the body of this machine.

(2) Do not contact the machine to a structure to which welding is being performed.
(3) Never allow a welding torch to come in contact with or to be placed on the platform or the
machine body.

(4) When leaving the site of welding work, always turn off the power of the welding machine.
\_ J
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(3 Safety Devices)

A\ WARNING

- Never modify the machine. Do not release or remove the safety devices.
- Any modification to the machine damages the safety, performance, and strength, and may
cause a failure, accident, serious injury, or in the worst case, a fatal accident.

List of Safety Devices

1. Emergency stop switch

Emergency stop switch (red pushbutton)

The machine is equipped with the emergency stop switch (red pushbutton) identified easily in both
the upper control box and lower control box.

Pressing the emergency stop switch stops the engine and also all operations.

2. Deadman device
This is a safety device that prevents any machine incorrect operation caused by an unintended switch

operation by the operator.

For a lower-part operation, while turning on the lower-part priority switch, and for an upper-part operation,
while depressing the foot switch, turn on each switch to activate the corresponding device.

If no switch is turned on with the foot switch depressed for 20 seconds or more, the system failure LED
flashes and pressing each switch will no longer activate the corresponding device. When this occurs,
depress the foot switch again and continue the operation.

3. Operation lever preceding input prevention

For protection against any incorrect operation performed by an upper-part operation, even if a lever or
a switch is turned on before depressing the foot switch, no device is operated. In such a case, bring the
lever or switch back to the neutral position, depress the foot switch first, and then operate the lever or

switch.

4. Prevention of malfunction at engine start
To start the engine on the platform, turn on the start switch without depressing the foot switch.

5. Safety belt hook hanger

The safety belt hook hanger is provided to apply the safety belt hook, preventing falling off. It is
mandatory by law to use the safety belt for the machine. Always apply a minimum of one safety belt to
the correct safety belt hanger for each inidividual user.

6. Horn
Sound the horn to warn persons around the machine.

7. Slew lock pin
During transportation of the machine, fix the slewing table to the carrier to prevent the slewing table
from rotating.

8. Emergency pump
This is an auxiliary hydraulic pump driven by the battery, and used to lower the platform if a failure
occurs in the engine or main pump.
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(3 Safety Devices)

A\ CAUTION

- Do not run the Emergency pump for more than 30seconds continuously. Continuous operation
in excess of 30 seconds causes burnt out emergency pump.

9. Travel control / speed modes

Travel speed Upper control LEDs / Enabling Condition Travel speed LED
All travel control LED lights are off. _—
. Platform lifted 3°higher than stowed position, and the floor height is less than 2.6m. High: Blue
High speed During High speed travel, operator can select any speed mode. 2nd: Red
Boom lift LED : Flashing / Off
Telescoping LED : Off.
- When platform is out of High speed travel range. Low:
Low speed - Travel speed automatically changes by the platform height: ow: Green
Low : 1.0km/h Ultra low: Flashing
Ultra Low : 0.8km/h

Travel Disabled Platform remains in stowed position or is not lifted more than 3°

High speed travel automatically slows down to Low speed mode by performing any other operation.

10. Alarm devices
(1) Inclination angle alarm
Alarm sounds when the machine is tilted 5°or more.
Machine in transport position can travel on tilted surface with 5°or more.
Refer to Movable Range Label, No.34. S072-00723 (page 28)
(2) Travel alarm
While travelling, an alarm sounds automatically to alert people around the machine.
(3) Slewing alarm
While slewing, an alarm sounds automatically to alert people around the machine.
(4) Overload alarm
When the platform is overloaded, an alarm sounds automatically and stop the operation. Remove the
exceeded load from the platform immediately.
(5) Boom extension wire rope sensing system
When abnormality loose is sensed on the upper boom extension wire ropes, an alarm sounds and
stop the operation. When the alarm sounds, please contact the specified dealer immediately.

11. Holding valve

(1) Boom (lift) safety device
When the hydraulic hose is damaged, the device prevents the boom from lowering spontaneously and
contributes to overturning and falling accidents prevention.

(2) Extension (telescoping) safety device
When the hydraulic hose is damaged, the device prevents the boom from retracting spontaneously
and contributes to falling accident prevention.

(3) Levelling (platform balancing) safety device
When the hydraulic hose is damaged, the device keeps the platform level and contributes to falling
accident prevention.

(4) Platform swing safety device
When the hydraulic hose is damaged, the device keeps the platform swing position and contributes to
falling accident prevention.
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12. Overload sensing system
This system disables all of the functions when the platform is overloaded. The Alarm buzzer sounds
and the Overload light blinks on the Platform control box when the platform is overloaded.

13. Boom extension wire rope sensing system
The Upper boom extension function is disabled when abnormality is sensed on the Upper boom
extension wire ropes. The system failure light blinks when abnormality is sensed on the Upper boom
extension wire ropes. This system does not disable to the boom retraction function.

14. Battery isolator switch

(1) Turn off the switch when it is required to cut off the power.

(2) Turn off the switch in the case of danger of electric shock such as maintenance and inspection of
electrical components.

(3) Turn off the switch when the machine does not be operated for a long time such as during
transporting or storing the machine.
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(4 Name and Function of Each Part)

1 Component names

(22) (23) (24) (25) (27) (31)

(20)
(18)
(19)
(12)
(13)
(14)

(29)
(26)

(28)

(5)
4)
(1M
(2)
3
8
@)
9
(6) (10) (1) (15) (16) (7

(30)

(21)

(1) Serial No.plate
(2) Track frame

(3) Steel crawler belt
(4) Sprocket

(5) Travel motor

(6) Idler

(17) Slewing speed reducer
(18) Lifting points
(19) Boom lift cylinder
(20) Leveling cylinder
(21) Platform rotation cylinder
(22) Base boom

(7) Track roller (23) Mid boom

(8) Carrier roller (24) Top boom

(9) Fixing hook (25) Platform bracket
(10) Slewing table (26) Platform

(11) Slew lock pin (27) Upper controls
(12) Counterweight (28) Foot switch
(13) Fuel tank (filler port) (29) Touch rope switch

(14) Lower controls (30) Manual storage box

(15) Direction indicator (31) Lanyard anchor points

(16) Swivel joint (32) Load sensing system (Spring + Parallel Link)
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(4 Name and Function of Each Part)

(13) (14) (12)

Hydraulic oil tank
Battery
Fuel filter
Water sedimentor
Engine oil element
Slow blow fuse
Lower controls
Levelling adjustment valve
Inclination sensor
) Fuel tank

2 OO ~NOO P~ WN -

N~~~ o~~~
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(16) (15) )

(11) Air cleaner

(12) Main control valve
(13) Hydraulic oil line filter
(14) Hydraulic oil pilot filter
(15) Engine

(16) Accelerator motor
(17) Radiator sub tank
(18) Battery isolator switch
(19) Revolving light

(20) Buzzer

39
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(4 Name and Function of Each Part)

Upper controls

(1) Emergency stop switch
Engine start switch
Horn
Travel speed select button
Travel speed LED
Platform rotate switch
Accelerator switch
Emergency pump switch
Travelling operation lever (right)
) Travelling operation lever (left)

AN AN N S S N S S
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O~ — ' —

(13)

(12)

(1)
\

) Boom lift lever

Telescoping boom lever
Slewing lever

Power supply LED

Fuel low LED

E/G abnormality LED
System abnormality LED
Travel control LED (boom lift)
Travel control LED (telescoping)
Overload LED

Override switch (touch rope)
(22) Override LED

1
2)
3)
4)
)
6)
7)
8)
9)
0)
1)

(1
(1
(1
(1
(1
(1
(1
(1
(1
(2
(2

(22) (20) (19) (18) (17) (16) (15) (14)

8 &@\Séggaf@

TRAVEL
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7
Lower controls

Emergency stop switch
Hour meter

Key switch

Boom lift switch
Telescoping boom switch
Slewing switch
Lower-part priority switch
Emergency pump switch
Fuse box

-
~
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(14)

(6) (5) (4)

) Charge LED

) Engine coolant temperature LED
) Engine oil pressure LED

) Fuel low LED

) Glow LED

) System abnormality LED
) Power supply LED

) Platform leveling switch

) Override swtich (load)

) Override LED

(
(
(
(
(
(
(
(
(
(

10

1"
12
13
14
15
16
17
18
19

(16) (15) (13) (19) (12) (11) (10)

/

(6)

(RNCY

(18)
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(4 Name and Function of Each Part)

2. Description of Each Device
1. Starter switch
It is a key switch for starting the engine. When the switch is set to ON, the engine preheating is
performed for approximately 5 seconds.
In an extreme cold weather, repeat turning ON/OFF several times before starting the engine.

When the emergency stop switch is turned on or when the touch rope switch is turned on, the engine
does not start.

2. Emergency stop switch
It is a switch for cutting off the power supply. When the switch is pressed, the power supply turns OFF,
and all operations and engine are stopped. To return to the normal state, pull the switch. Operate the
switch in the following cases.
- To stop the engine
- To avoid danger
- When the operation becomes out of control

3. Hour meter

The hour meter indicates the service time of the machine. When performing an inspection,
maintenance, refuelling, or others, use the readout of this meter as the reference time.

4. Power supply LED
The LED indicates the state of power ON/OFF.

5. Glow LED
The LED indicates the state of preheating ON/OFF.

6. Charge LED
The LED illuminates when the starter switch is set to ON. After the engine is started, it goes out
once the engine speed rises. If it illuminates during an operation, it indicates a failure of the charging
system.

7. E/G coolant temperature LED

The LED illuminates when coolant temperature is abnormal.

The LED does not illuminate even when the starter switch is set to ON. It only illuminates when an
abnormality exists with the coolant temperature. When the coolant temperature becomes 115+3°C or
higher, the engine is stopped automatically.

A\ CAUTION

- If the LED illuminates during an operation, it indicates an abnormality in the engine cooling
system such as coolant shortage or severed fan belt.

- While the engine is hot, do not remove the radiator cap. The coolant spurts out, and it causes
danger.
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(4 Name and Function of Each Part)

8. E/G oil pressure LED
The LED illuminates when the starter switch is set to ON. After the engine is started, it goes out once
the engine speed rises. When the engine oil pressure becomes 49 kPa (0.5 kgf/cm?) or lower,

the engine is stopped automatically.

A\ CAUTION

- If the LED illuminates during an operation, it indicates an abnormality in the lubrication system
such as low oil level and oil leakage.

9. System abnormality LED
If the LED illuminates during an operation, it indicates an abnormality in the system.

- In case of sensor trouble: Flashing
- In case of control communication abnormality: Constant illumination
- In case of joystick lever wiring abnormality: Flashing during operation only

- While foot switch control is active

With the foot switch depressed, when 20 seconds

or more elapse without operation of any lever or switch: Flashing
- While operation lever preceding input prevention control is active

Without the foot switch depressed, when a lever or switch

is operated first, and then foot switch is depressed: Flashing

10. Fuel low LED
The LED illuminates when the remaining fuel amount becomes approximately 20 L.

Refuel the fuel tank.

11. Lower-part priority switch
For Safety, any operation performed in the lower part is not carried out by itself.
Perform each operation while operating the lower part priority switch.
At a time of emergency, if the touch switch or the emergency stop is ON (accident, etc.), the engine
cannot be started normally. However, engine can be started with operating the starter switch while
the lower part priority switch is operated. Then the other operations can be performed. Under such
circumstances, carefully check the upper part state and safety, and gently operate each device to a

safe direction.

12. Travel mode select switch
While the high-speed travelling conditions are satisfied, every pressing of the switch changes the

travel mode select indicator LED colour and the speed can be changed.

- Green: Low speed * Switching order of the switch: Green -> Blue -> Red -> Blue -> Green
It is only avairable within Low speed travel mode select area.
Travel speed changes automatically to Urtra low speed from Low speed outside
the area.
Low speed 1.0km/h (Lighting green)  <=Ultra low speed 0.8km/h (Flashing green)
13. Accelerator select switch
Pressing the switch turns on the lamp to switch to the engine speed in S mode (loading/startup).

Pressing the switch again turns off the lamp to switch to the engine speed in W mode (work).

- Blue: 1st speed
- Red: 2nd speed

- Lamp ON: S mode ...... Ultra low speed travel is possible in the travelling operation. This state is kept
until the warming-up operation is completed.
- Lamp OFF: W mode... After the warming-up operation is completed, the mode is automatically

changed from the S mode to the W mode.

NAGANG

42 = wArtimac
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14. Emergency pump switch
If the boom system becomes no longer operable due to an engine trouble or other reasons, use this
switch to perform an emergency lowering.
Upper-part operation: Depress the foot switch, and at the same time while operating the emergency
pump switch, operate a boom-operating lever.
Lower-part operation: At the same time while operating the emergency pump switch, operate a boom-
operating switch in the lower BOX. Operating the lower-part priority switch is unnecessary. (Operation
is carried out even when the upper emergency stop switch is being pressed).

A\ CAUTION

- Do not run the Emergency pump for more than 30seconds continuously. Continuous operation
in excess of 30 seconds causes burnt out emergency pump.

15. Engine abnormality LED
The LED illuminates when an abnormality occurs with charging, coolant temperature, or oil pressure.

16. Travel control LED [Boom/extension]
The LED shows the state of control enabled on each boom, indicating either the low speed travelling
or travel stop.
- Flashing: Boom (platform) is in the low speed travel control range.
- Constant illumination: Boom (platform) is in the travel stop control range.
- Off: Boom (platform) is in neither of the low speed travel nor travel stop control range.

17. Inclination sensor

The sensor measures the inclination of the machine.
When the machine tilts 5° or more, the inclination alarm in the Platform control sounds.
Never perform any operation while the alarm is sounding.

A\ CAUTION

See Chapter 9 for the operation during inclination alarm is activated.

A\ DANGER

When inclination alarm is activated, the machine has higher probability of turnover.

18. Foot switch
For safety, any operation performed in the upper part is not carried out by itself. Depress the foot
switch, and then perform each operation.

Precaution when starting the engine (Upper part)
<Before starting the engine, use the horn to alert people around the machine, >

and turn on the start switch while releasing the foot switch.

19. Overload LED
The LED illuminateds when platform is overloaded.
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20. Platform level adjustment switch

This switch is for adjusting the level of the platform.
Prevent malfunction by simultaneous operation with lower operation with lower operation priority
button. It dose not work with single operation. (same as other operation buttons)

21. Touch rope switch

A\ WARNING

When revolving light turned on or alarm sounds, check the machine or working condition
immediately.
There is a possibility of platform operator is being caught between platform and objects.

In case the operator caught between objects pulls touch rope wire, the engine and
all machine functions stop. The power supply is recovered by pressing the engine start switch.

22. Override switch (touch rope)

A\ CAUTION
[ See Chapter 9 for the operation.

1. The switch is to override the touch rope function.

2. The power supply is recovered by pressing the engine start switch.

3. During the switch is turned on, all functions at platform control is possible.
The function is effective only while the override switch is ON.

4. When the switch is turned on, revolving light turns off and alarm sound stops.

23. Override switch (laod)

A\ DANGER

- Switch activation may cause an overturn.
- Ensure safety and good working condition before starting operation.

p A\ WARNING \

- The operation is for emergency use only.
- Machine operator is solely responsible for any directly or indirectly loss, damage,
or expenses caused by performing the switch operation.
- Continuous use is prohibited. After performing the switch operation, contact the designated
service personnel immediately for the machine checkup.
N J
Please reset the record after confirming that machine do not have any problem.
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A\ CAUTION
( See Chapter 9 for the operation. )

1. The switch disables Emergency stop and Overload sensing system, while the switch is ON
and allowing some machine while enabling other limited operations.
2. It allows operation at lower control box only while the switch turned on.
3. By turning the switch, Override LED is lighted as warning and operation log is recorded.
While the switch and it remains as the operation history.
*Override LED (operation history) remains lighted until functions are initialized by the designated tool.
4. Multiple operations are not allowed while the switch is turned on.
Operation stops when exceeding working range.

24.0Override LED
A\ WARNING

Ve

- Continuous use is prohibited. After performing the switch operation, contact the designated
service personnel factory, or owner of the machine immediately for the machine checkup.
Please reset the record after confirmed that machine do not have any problem.
- Do not operate the machine if warning LED lighted at inspection before work.
Contact the designated service personnel or owner of the machine immediately for the
machine checkup. Please reset the record after confirmed that machine do not have any problem.

. J

Override LED remains lighted as warning and operation log is recorded.
*Override LED remains until functions are initialized by the designated tool.
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(5 Work Site Inspection)

Before completion of the work site inspection, do not move the machine into the work site.

A\ DANGER
( )

- When operating the machine, be sure to confirm conditions around of the work site, and check for the
following hazardous conditions.
- Surrounding electricity main cables or facilities
- Level difference or holes
- Slopes
- Slippery or frozen ground surface
- Soft ground which cannot withstand the overall load of the machine, including the operator and loads.
- Bumps and obstacles on the ground
- Curbstone
- Fragment
- Overhead obstacles
- Wind and weather conditions
- Dark work site (Work at night)
- Entry of unauthorised personnel
- Other possible hazardous conditions

- If any hazardous condition is found, eliminate it. If the hazardous condition cannot be eliminated, do not
move the machine into the work site.

- Use the machine on a rigid and level ground so that the crawlers on the both sides can contact the
ground in a well-balanced condition.

- Pay attention to the work site conditions also during work to check that there is no hazardous condition
around the work site.

- If needed, arrange signs and watchpersons to around the work site to monitor and prevent intrusion of
hazardous situation to the work site. Prepare a detour for pedestrians and vehicles.
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(6 Pre-operational Inspection)

p A\ DANGER N

If any abnormality is found in the pre-operational inspection, stop the inspection immediately
and affix the sign “OUT OF WORK” and “DO NOT USE’ If it is used as it is, it will cause serious
accident. Immediately contact your dealer for repair.

When resuming the pre-operational inspection after repair, start from the beginning of the visual

inspection.

\ J
P A\ WARNING ~
- Before completion of the inspection and operation check by using this manual, do not operate

the machine.
- Perform the pre-operational inspection on a level and rigid ground with the machine stowed
state.

- If damage such as cracking exist on the platform welded portion or handrail pipes, immediately
replace with a new handrail.

- If any damage such as deformation and crack is found on the platform floor surface, immediately
ask for repair.

- If any load exists on the platform, the inspection may become incorrect. Do not place any load
on the platform during inspection.

- If Override LED is lighted, stop inspection and contact designated service personnel for
checkup.

p A\ CAUTION N

Damage and contamination to the nameplate hinders proper handling. Immediately clean it
or replace with new one.
(G J

1. Visual Inspection
1-1 Detailed procedures

[Step 1]
While walking around the machine, visually check for oil leakage and for damage on the nameplates
and the machine. In winter or in the cold area, remove any ice or snow adhering to the machine. Do not
put warm water directly to the limit switch or each detecting device.

[Step 2]
Check the boom, platform, and other parts for deformation, crack, damage, contamination, loose bolts,
and open covers.

[Step 3]
Check that all nameplates are located in the specified positions, and illustrations and characters are
legible without problem.
(See Chapter 2 “Nameplate?)
If the nameplates are contaminated, clean them with water and detergent. If any contamination remains,
or breakage or damage exists, attach a new nameplate.

[Step 4]
Check the level of the fuel, hydraulic oil, battery electrolyte, engine oil, and coolant.
(See Chapter 7 “Daily maintenance”)
[Step 5]
Check that sufficient grease is applied to the locations indicated on the greasing nameplate
(on LH side of the machine) at the specified intervals.
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2. Functional Inspection

INFORMATION

- If the upper or lower emergency stop switch is pressed, the power supply will not be turned on.
After pulling up the upper and lower emergency stop switches, start the inspection.

- At a low temperature, balancing the platform may be delayed. When this occurs, repeat the
operation with lower-part operation until the hydraulic oil temperature increases sufficiently.

2-1 Preparation of functional inspection
A\ WARNING

[ If Override LED is lighted, stop inspection and contact designated service personnel for checkup. j

[Step 6]
Check that slew lock pin is released.

A\ CAUTION
( )

Operating the machine with the slewing table locked may damage the machine.

[Step 7]
Set the machine on a level and rigid ground.

[Step 8]
Set the machine to the following state.
- Platform swing (swing): Centre
- Platform loading: 0 kg
- Boom: Lowest
- Boom slew: In the center viewed from the rear of the machine
- Telescoping boom: Fully retracted

2-2 Check in lower-part operation

Check the lower control box first and then upper control box. Perform the boom operations up to Step
17 with the lower-part control device.

[Step 9]
Turn the key switch to “ON” Check that all the LEDs illuminate. In addition, check that the inclination
buzzer sounds.

[Step 10]
Inspect the inclination sensor. Tilt the inclination sensor located below the lower control box and check
that the LED (red) above the sensor goes off and the buzzer sounds.

[Step 11]
Start the engine.

[Step 12]
- After starting the engine, check that no abnormal noise is generated from each part.
- Perform each boom operation sufficiently.
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[Step 13]
Check that the safety device operate correctly.

- Emergency stop switch: While performing each boom operation, press the emergency stop switch, and
check that the boom is operated and the engine stops.
- Emergency pump: While operating the emergency pump, check that each boom operation is available.

[Step 14]
Check the hydraulic devices, hoses, and pipes for oil leakage.

[Step 15]
Check the boom telescoping wire rope for abnormality.
- Is there any large play while the boom is extended or retracted? (Is the top boom activated much later
than the mid boom?)

[Step 16]
Leave the boom fully extended and raised for some minutes and check for visible spontaneous lowering
of the boom.

[Step 17]
Set the machine in the retracted state (each boom fully retracted and being the minimum).

2-3 Check in upper-part operation

If there is no abnormality in the items from Steps 1 to 17, check the following items using the upper-part
operation box.

g A\ WARNING N
- Check with the boom fully retracted and not elevated to the level or more.
- Check that the doors of the covers are securely closed and locked before starting the operation.
A door may open during operation by a motion of the machine, which is dangerous.
- If Override LED is lighted, stop inspection and contact designated service personnel for
checkup.
N J
[Step 18]

Turn the key switch to “ON”

[Step 19]
Wear the safety belt, and get on the platform.
Immediately after getting on the platform, apply a minimum of one safety belt to the correct safety belt
hanger for each inidividual user. (See Chapter 8, Section 3.)

[Step 20]
Start the engine.

[Step 21]
While performing a platform swing operation, check for abnormal noise, looseness, etc.
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[Step 22]

Check that the safety device operates correctly.

- Emergency stop switch: While performing each boom operation, press the emergency stop switch,
and check that the boom is operated and the engine stops.

- Foot switch: While performing each boom operation, release the foot switch, and check that the boom
stops operating.

- Emergency pump: While operating the emergency pump, check that each boom operation is available.

- Touch rope switch: While performing each boom operation, press in the centre of the touch rope
switch towards the upper-part operation box, and check that the boom and engine stop operating.

INFORMATION

Press engine start switch to recover the power supply after an emergency stop.

2-4 Last confirmation
[Step 23]
Set to the stowed state.

[Step 24]
Move the machine to a level and rigid ground, turn the key switch to “OFF’ and visually check that there
is no oil leakage on each part of the machine.
The inspection is completed now.
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(7 Daily Maintenance)

1. Storage after Work is Finished

A\ WARNING

Be careful of the engine and hydraulic oil tank after operation, because they are hot.
After the work is finished, store the machine observing the items below.

[Step 1]
Stop the machine on a level and rigid ground.

[Step 2]
Unload the tools and materials from the platform.

[Step 3]
Set to the stowed state.

[Step 4]
Turn the key switch to “OFF” to stop the engine, and remove the key and store it appropriately
to prevent any unauthorised use.

[Step 5]
Perform the daily maintenance.

2. Daily Maintenance

2-1 Fuel inspection
p A\ WARNING N

- Use the diesel fuel. A diesel engine is installed to this machine.
When refuelling, use JIS Grade 2 (normal)/JIS Grade 3 (cold area).

- Avoid operating this machine when you are feeling bad.

- If fuel other than the diesel fuel is used, a penalty may be imposed on the user.

- You may be held responsible for any cost spent for machine repair or for other treatments.

- Perform the refuelling always with the engine stopped, and be careful and prevent mixing
of dust and water.

- When refuelling, never allow the fuel to spill onto the machine or let the fuel to overflow from the
filler port. It can result in a fire accident. If fuel is spilled or overflown, quickly remove the cover,

and wash away or completely wipe off the fuel with rag.
N\ J

INFORMATION

Fill up the fuel tank at the end of the work every day to prevent water contained in the air in the
tank from mixing into the fuel.

Fuel tank
Filler port

[Step 1]

Using the level gauge equipped to the fuel tank,

check that the fuel level is sufficient. = [@‘

, 22io0 o

[Step 2] '

If the level is low, refuel from the filler port. e

Level gauge
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2-1-1 Diesel fuel

Be sure to use the good-quality diesel fuel.

Diesel fuel freezes when the ambient temperature falls below -10°C, and it will cause troubles such as
fuel piping clogging. Therefore, when using it in a cold district, select the fuel according to the following
table as a guideline.

, Fuel to use
Ambient '
temperature | Jis Grade 2 Diesel Fuel | JIS Grade 3 Diesel Fuel | °'> SPecial Grade 3
Diesel Fuel
_5°C 0
—15°C o
—25°C o)

A\ CAUTION

- Use the diesel fuel with the sulphur constituent of which is less than 15 ppm (0.0015%) of the
total volume. It is recommended to use the ultra-low sulphur diesel fuel (S10: sulphur constituent
10 ppm or less). If diesel with high sulphur content is used, soot easily accumulates, resulting in
poor engine performance and poor fuel economy.

2-2 Hydraulic oil level inspection
It is very important for machine operations to keep the hydraulic oil level in an appropriate level. If the
hydraulic oil level is inappropriate, hydraulic parts may be damaged.
By checking the hydraulic oil level every day, problems in the hydraulic system can be found early as a
change in the hydraulic oil level.

[Step 1]
Check that the machine is levelled.

Filler port

[Step 2]
Check that the boom is stowed and lowered.

[Step 3]
Check the level gauge equipped to the hydraulic oil tank.

[Step 4]
Add the hydraulic oil as necessary. In this case, be sure to
pressurize the hydraulic oil tank.
(See Chapter 12. Periodic maintenance and Chapter 13. Hydraulic
oil tank Pressurization procedure.)

Level gauge

2-2-1 Hydraulic oil specifications

Grade
ISO VG32

INFORMATION

For the extreme cold area and others, see Chapter 12, Section 2 Recommended oils and
greases.
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2-3 Battery electrolyte level inspection

A\ CAUTION

The battery electrolyte contains corrosive acids.
When handling the battery, always wear suitable protective clothing and protective equipment to
protect hands, eyes, face, and body. Then, take care not to contact the battery electrolyte.

[Step 1]
Check that the battery electrolyte level is in between the LOWER LEVEL (lower limit) and UPPER
LEVEL (upper limit).

[Step 2]
If the electrolyte level is lower than the LOWER LEVEL (lower limit), remove the cap, and supply distilled
water until the UPPER LEVEL (upper limit). is reached.

p A\ CAUTION N

- If the machine is continued to be used with low battery electrolyte level, deterioration in the parts
in the battery cell is accelerated, resulting in shorter battery life as well as bursting.

- Do not fill the battery electrolyte exceeding the UPPER LEVEL (upper limit). Always add distilled
water as the battery electrolyte.

INFORMATION
Adding anything other than distilled water will shorten the battery life.

[Step 3]
Immediately wipe off spilled battery electrolyte or the like. Always keep the battery terminals and top
surface clean.

2-4 Engine oil level inspection
The daily maintenance is important to use the engine in good condition all the time.

P A\ WARNING N

- Stop the engine, wait until the engine is sufficiently cooled down, and then check the engine oll
level. Otherwise, there is a risk of burns.

- When checking the engine oil level, do not leave the key in the key switch. Someone may
accidentally start the engine without knowing that the machine is under inspection. This may
cause serious injury.

J

[Step 1]

Check that the machine is levelled.
[Step 2]

Turn the key switch to “OFF” to stop the engine, and remove the key.
[Step 3]

Remove the oil level gauge, and wipe off fouling with a clean cloth.
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[Step 4]
Insert the oil level gauge to the end of the hole.

Oil level gauge

[Step 5]
Pull out the oil level gauge. The oil level shall be in between
the upper scale and lower scale of the oil level gauge.

[Step 6]
Insert the oil level gauge to the end of the hole.

[Step 7]
Add the engine oil as necessary.

2-5 Coolant level inspection

P A\ WARNING N

- Stop the engine, wait until the engine is sufficiently cooled down, and then check the coolant
level. Otherwise, there is a risk of burns.

- While checking the coolant level, do not leave the key in the key switch. Someone may
accidentally start the engine without knowing that the machine is under inspection. This may
cause serious injury.

p A\ CAUTION N

When handling the long life coolant, wear eye protective equipment and rubber gloves.

If coolant gets into the eyes or contact the skin, rinse thoroughly with fresh water.
N\ J

[Step 1]

Check that the machine is levelled.
Sub-tank

[Step 2]
Turn the key switch to “OFF” to stop the engine,
and remove the key.

[Step 3]
Check that the water level in the sub-tank is in between
LOW and FULL.

[Step 4]
Fill the sub-tank with water as necessary.

[Step 5]
Check the radiator hose for damage such as cracking, wear, and tear. If damage is found, replace the
hose.

[Step 6]
Check the hose connecting the sub-tank with the radiator for damage such as disconnected or loose
joint and cracking. If the hose is damaged, the engine coolant will not flow to the sub-tank, causing
leakage.
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2-6 Inspection of looseness in each machine part
While walking around the machine, visually check for
looseness.
In particular, carefully inspect the drive line (crawler,
sprocket, track roller) and operating machine related
sections.

* For the tightening torque, see P. 57 (List of tightening torques).

2-7 Fan belt tension

1. Visually check each section of belt, and if any breakage, crack, deterioration, or wear-caused sinking
into belt groove exists, replace the belt.

2. With the force of approximately 98 N (10 kgf), push the belt centre (middle section between fan driving
pulley and alternator pulley), and inspect the deflection amount.

3. If the deflection amount is below the reference value, make an adjustment by loosening the fitting of
the alternator.

4. When a new belt is installed, let the engine run for 30 minutes at the rated speed, and then inspect the
tension again.

Fan belt deflection amount Reference value | Approx. 10 mm/98 N (Approx. 10 kgf) |

o
Belt y i W VL\J/g::_len Crack = ) 5_ F:’:olt
1 4
Pulley k'—g ; “Alternator
u = ~Nut
'L":#'_' 10mm
Normal Worn Defective belt ‘ = |:| HxFan belt
p A\ CAUTION N
- If the fan belt is slackened, it can cause an insufficient charging of the battery or overheating of
the engine.
- Belt slippage will reduce the service life of the belt itself, and, at the same time,
decreases the alternator performance and water pump performance.
- If the belt tension is too high, it damages the bearings and belt.
N J

2-8 Cleaning of engine compartment inlet (overheat protection)

A\ WARNING

- Clogging of the engine compartment inlet will cause overheating.
- High pressure washing with the engine running will result in an engine trouble.
Be sure to wash the machine with the engine stopped.

=
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[Step 1]

Stop the engine.

[Step 2]

Remove the counterweight top cover and clean the mesh of the engine compartment inlet. (High-
pressure washing is acceptable.)

[Step 3]

Remove the radiator cover and clean the radiator as necessary.

List of tightening torques

At the pre-operational inspection, always inspect the bolts and nuts for looseness, and tighten to the
correct torque value according to the table below.

Tightening torques for bolt and nut (This

. "~ . _ Tightening torques for hose metal fittin
N-m (kgf-m) machine) N-m (kgf-m) g g torq g
Material 8.8 10.9 12.9 PF screw
) Tightening torques for PF screws, hose unions, and nuts
Size N-m kgf-m N-m kgf-m N-m kgf-m
N-m kgf-m
M6 115 12 13.7 14 172 1.8
1/8 88| ~ 9.8 09| ~ 1
M8 274 2.8 33.3 34 40.7 4.2
1/4 26.5| ~ 29.4 27| ~ 3
M10 56.8 5.8 65.7 6.7 73.5 75
3/8 46.1| ~ 51 47| ~ 5.2
M12 92.1 9.4 107.8 11.0 1201 12.3
1/2 5569 | ~ 61.74 57| ~ 6.3
M14 146.5 15.0 181.3 18.5 205.8 210
3/4 105.8| ~ 1176 10.8| ~ 12
M16 230.3 23.5 284.2 29.0 316.1 32.3
1 123.5| ~ 1372 126 | ~ 14
A Tightening torques for hydraulic piping _ Tightening torques for high pressure
N-m (kgf-m) related items N-m (kgf-m) piping nuts
Screws with O-ring, UNF screws, PF screws Tightening torques for high pressure piping nuts
N-m kgf-m N-m kgf-m
UNF3/4 49| ~ 51.9 5| ~ 53 ¢ 12 539| ~ 58.8 55| ~ 6
UNF7/8 764 | ~ 80.4 78| ~ 8.2 ¢ 15 102.9| ~ 107.8 10.5| ~ 1
UNF1.1/16 1421 ~ 147 145 ~ 15
PF1/8 98| ~ 11.8 1 ~ 1.2
PF1/4 245 ~ 26.5 25| ~ 2.7
PF3/8 39.2| ~ 441 4| ~ 4.5
PF1/2 63.7 68.6 6.5 7
PF3/4 142.1 147 14.5 15
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p A\ WARNING

- Before starting the operation, perform the pre-operational inspection to check that there is no
problem on the machine.
- Just in case of emergency, carefully read and understand Chapter 9 “Emergency Operation

S Method” before operation.

INFORMATION

- For precautions of operations, see Chapter 1 “Safety’

- If the ambient temperature is lower than the service temperature range of the hydraulic oil used
for this machine, perform sufficient idling and raise the temperature of the hydraulic oil before
operation. (See Chapter 12, Sections 2 and 3.)

1. Engine Start Operation

1-1 Engine start from the ground
Perform with the following procedures.

[Step 1]

Open the cover (sideway opening) on the rear left
and check that the fuel handle of the water separator Upper control box
is pulled down (fuel handle is opened).

[Step 2]

Check that the emergency stop switches in both
the upper and lower control boxes are pulled up.

[Step 3]

Turn the key switch in the lower control box to “ON’

A\ WARNING

If the indicator lamp lights up or flashes, stop using the machine, and perform the inspection
as necessary. (For the indicator lamps, see Chapter 4 “Name and Function of Each Part’)

A\ CAUTION

When performing a slewing operation at operation start or inspection, check that the slew lock
pin is released in advance.

NAGAND

=

64  wrArtinnac



(8 Operation Method)

[Step 4]
Turn the key switch to START. The starter motor will not run
for 5 seconds or more.
If the engine is cold and difficult to start, try again after the
glow LED goes off.

Engine start switch
[Step 5]
After the engine starts, warm up the engine for approximately 5 minutes.
If the ambient temperature is lower than the service temperature range of the hydraulic oil used for
this machine, perform sufficient idling and raise the temperature of hydraulic oil before operation. (See
Chapter 12, Section 4-2-4.)

[Step 6] Fuel low LED
Check the fuel low LED.
It illuminates when the fuel level is low.
(The LED lights up at approx. 20 L on a level ground.)

- When the fuel low LED illuminates, add the fuel (diesel fuel).
- The fuel tank capacity is approx. 100 L.

1-2 Engine start on the platform
[Step 1]
Check that the emergency stop switches in both the upper and lower control box are pulled up.

Upper control box Lower control box

I Emergency stop switch
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[Step 2]
Turn the key switch in the lower control box to “ON”
Turning the key switch to “ON” illuminates the power
supply LED.

Safety belt hook hangers

[Step 3]
Close the door of the lower control box.

[Step 4]
Wear the safety belt, and get on the platform.
Immediately after getting on the platform,
apply a minimum of one safety belt to the correct
safety belt hanger for each inidividual user.

[Step 5]
Press the engine start switch without pressing
the foot switch to start the engine.
Even when the engine start switch is kept pressed,
the starter motor will not run for 5 seconds or more.

Engine start switch
[Step 6]
After the engine starts, warm up the engine for approx. 5 minutes.

INFORMATION

If the ambient temperature is lower than the service temperature range of the hydraulic oil used
for this machine, perform sufficient idling and raise the temperature of the hydraulic oil before
operation. (See Chapter 12, Sections 2 and 3.)

Fuel low LED
[Step 7]
Check the fuel low LED.
It illuminates when the fuel level is low.
(The LED lights up at approx. 20 L on a level ground.)

- When the fuel low LED illuminates, add the fuel
(diesel fuel).
- The fuel tank capacity is approx. 100 L.

A\ WARNING

If the indicator lamp lights or flashes, stop using the machine, and perform the inspection as necessary.
(For the indicator lamps, see Chapter 4 “Name and Function of Each Part”)

=

NAGAND

66  wrArtinnac



(8 Operation Method)

2. Engine Stop/Operation Stop

operation.

immediately have the machine inspected.

- If a stop operation is performed because of an operation failure, stop the operation and

- A\ WARNING N

- Stop the engine when the boom is not operated.

- If the boom is gradually lowered even after a stop operation is performed, spontaneous lowering
is suspected. Start the engine or use the emergency pump to stow the boom, and then stop the

Press the emergency stop switch in the upper/lower
control box to stop, or turn the key switch of the lower
control box to “OFF” to stop the engine and disable all
operations.

- When the machine is “stopped” by pressing the
emergency stop switch, pull up the pressed
emergency stop switch to release.

- Perform a stop operation in the following cases.

(1) To turn off the power to the machine to save
the fuel

(2) When the platform is placed on the work
position, and the machine is not operated for
a while (to prevent wrong operation)

(3) At an emergency (See Chapter 9, Section 1
“Emergency stop?)

Upper control box

Engine start switch
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3. Upper-part Operation (Operation on Platform)

- A\ DANGER N

- During an upper-part operation, be sure to wear the Safety belt hook hangers
safety belt, and apply the safety belt hook to the safety
belt hook hanger. Never apply it to other place, or more
than one hook on the one hanger.

- Stand firmly on the platform floor while working.
Taking a foot off from the platform floor, for example,
by leaning out of the platform may cause postural
imbalance, resulting in falling out of the platform.

P A\ WARNING N

- Check that the platform is level before the operation. If the platform is inclined, make it level by
referring to the platform inclination adjustment method (Chapter 9, 3. Platform levelling device).

- To prevent slippage and falling down during work on the platform, sort out the inside of the
platform and wipe off water and oil completely.

- Check the surrounding situations before operating the machine.

- Be sufficiently careful while slewing, and check that there is nothing interfering with the slewing
table before operating the machine.

- Do not place a small item in front of the operation levers. It may interfere with the operation
lever, resulting in a wrong operation.

- When no operation is performed, be sure to close the covers of the control devices to prevent a
wrong operation.

- Secure sufficient illumination for the control portions to prevent a wrong operation.

Y,
3-1 Foot switch
- A\ WARNING \
- Release the foot switch during work or when the operation stops. Do not use the foot switch
while it is fixed by tying up. This will activate the safety device which prevents a wrong operation
and disable operations.
(See Chapter 3 “Safety Device?) y

INFORMATION

- Perform an operation within 20 seconds after depressing the foot switch. If no operation is
performed within 20 seconds, no further operation can be performed even with the foot switch
depressed. When this occurs, release the foot switch and depress it again before operation.

While depressing the foot switch located on the
platform floor, elevate/lower or extend/retract the boom
or perform travelling operations.

Start the engine without depressing the foot switch. _
Foot switch
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3-2 Travelling

p A\ DANGER ~

- Before travelling, confirm that there are no people or obstacles around the machine.

- Always drive the machine with the boom fully retracted.

- Drive the machine with the boom raised almost to the horizontal position and the visibility in
front of the machine secured.

- Worker on the platform shall always wear a safety cap and safety belt. Securely apply the safety
belt hook to the safety belt hook hanger on the platform.

P A\ WARNING \

- When driving the machine on a slope with inclination exceeding the specified angle, fully retract
the boom and set the boom angle to horizontal or lower.
Specified inclination angle: 5 degrees (8.7%)

- Approach a slope straight to the inclination direction. If approaching diagonally, the crawlers
may be apart from the ground, which is dangerous.

- Always start driving the machine slowly while engaging a lever gradually. Changing a lever
suddenly and starting the machine abruptly are dangerous. Adjust the speed by tilting a lever
appropriately.

- Do not make abrupt course change. The platform may swing greatly, causing overturning of the
machine or falling of the worker out of the platform.

- While driving the machine, keep a sufficient distance from the platform bottom surface and
boom top end to the road surface. Travelling with insufficient distance may cause damage
on the platform bottom surface or boom top end by hitting with the road surface if there are
irregularities.

- When the slewing table slews by 180 degrees, the direction of travel is opposite to movement of

the lever.

To perform travelling operation, check the direction with the arrow on the carrier.
\ J
Travelling operation is performed by using the Upper control box

travelling operation lever and travel mode select
switch.

During travelling operation, the alarm sounds to warn
people around the machine.

Travelling speed switch
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3-2-1 Travel mode select operation

A\ WARNING

- During high-speed travelling, the engine automatically runs at high speed.
- Do not change the travel mode select switch during travelling, as it will generate a large impact.

Switching among the low speed (LED: Green), 1st speed
(LED: Blue), and 2nd speed (LED: Red) is possible by
using the travel mode select switch. (When the high speed CIGAT
travel conditions are satisfied: See section 9 of the Chapter <o o T
3, Safety Device on P33 for details.)

Every time the switch is pressed, the travel mode switches
as follows: Green -> Blue -> Red -> Blue -> Green.

Upper control box

=]

@

Travel mode select switch

A\ CAUTION

The Machine cannot be performed the other operations with travelling operation simultaneously
due to the system is interlocked.

3-2-2 Travelling operation

Operating both the travelling operation levers while depressing the foot switch starts travelling.
Adjust the travelling speed by tilting the levers appropriately.

A\ CAUTION

- Determine the direction of forward and reverse travel with the arrow on the track frame.
- The machine cannot perform driving operations simultaneously with other operations because
the system is interlocked

3-2-3 Pivot turn operation
Operating either of the travelling operation levers while depressing the foot switch makes a pivot turn.

INFORMATION

No course change may be allowed in some road surface conditions. In such a case, first change
the position slightly with forward or reverse travelling operation, and then perform the course
change.

3-2-4 Spin turn operation
Operating both the travelling operation levers in opposite directions while depressing the foot switch
makes a spin turn.

=
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3-3 Boom operation

p A\ DANGER ~

- Do not press the boom and platform onto the ground, hit them with an object, or intentionally
push up an object using them.

- During a slewing operation of the machine, the slewing table protrudes from the machine width
(approx. 0.89 m).
Be careful of the movement of slewing table.
If the boom cannot be elevated and the area in front of the slewing table is not visible, slew the
boom following instructions from another worker as a guide.

J
P A\ WARNING N
Check that someone or something is not caught and there is no interference between the slewing
table, boom, and platform before operating the boom.
\_ J
- A\ CAUTION N
- Before performing a slewing operation, check that the slew lock pin is released.
- Performing a slewing operation with the machine inclined may hinder smooth boom slewing.
\_ J

Upper control box

o MG
O _

@

Slewing lever Telescoping boom lever

3-3-1 Boom lift
While depressing the foot switch, operating the lever upward to rise and downward to lower the boom.

3-3-2 Slew
While depressing the foot switch, operating the lever leftward to slew clockwise and rightward to slew
counterclockwise the boom.

3-3-3 Telescoping boom
While depressing the foot switch, operating the lever upward to retract and downward to extend the
boom.

=
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3-4 Platform swing operation

A\ WARNING

Before performing the platform swing operation, ensure to stop the machine and check the safety
around the machine.

Upper control box

While depressing the foot switch, operating the
platform swing switch leftward swings the platform
clockwise, and rightward swings the platform
counterclockwise.

3-5 Horn Platform swing switch

The alarm sounds only while the horn switch is Upper control box

pressed. Before starting work, sound the alarm to
warn people around the machine.

T

Horn switch
4. Lower-part Operation (Operation on Slewing Table)
A\ DANGER N
Do not press the boom and platform onto the ground, hit them with an object, or intentionally
push up an object using them. )
p A\ WARNING ~
- Check that someone or something is not caught and there is no interference between the
slewing table, boom, and platform before operating the boom.
- When no operation is performed, be sure to close the covers of the control devices to prevent a
wrong operation.
- Perform the lower-part operation mainly for adjusting the platform inclination and during the pre-
operational inspection. )
Lower control box
4-1 Lower-part priority switch
(1) To operate using the lower control box, turn the key
switch to start the engine.
(2) The above shall be performed while turning on the
lower-part priority switch.
\ IIF=1 =N
Lower-part priority switch
A\ CAUTION
While working and when the operation is stopped, release the priority switch on the lower control
box. Also, do not fasten the priority switch!
N .
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4-2 Boom operation

A\ CAUTION

If the boom largely swings or the platform is strongly pressed onto a wall or the like during work,
immediately stop the work and have the machine inspected in Nagano Industry Co., Ltd. or your
dealer.

While turning on the lower-part priority switch, operate Lower control box

the boom using two boom operation switches.
The boom cannot be operated unless the lower-part
priority switch is turned on.

Lower-part priority switch
~

TEV =
Operation switches (Slewing, Telescoping, Boom)

4-2-1 Boom lift operation
While turning on the lower-part priority switch, turning the switch right to rise, and left to lower the boom.

4-2-2 Telescoping operation
While turning on the lower-part priority switch, turning the switch right to extend, and left to retract the

boom.

4-3 Slewing operation

A\ WARNING

Be sure to perform any slewing operation with a guide.

While turning on the lower-part priority switch, turning the switch rightward to slew
counterclockwise and left to clockwise.

INFORMATION

Performing a slewing operation with the machine inclined may hinder smooth boom slewing.
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5. Handling in Cold Area and during Winter

Preparation before starting

A\ CAUTION

When the temperature drops, the starting of engine may become difficult due to a decrease in oil
fluidity, degradation with battery performance, or other reasons. Moreover, there are other risks
such as an occurrence of radiator damage caused by freezing of coolant.

1) Lubricating oil

| Engine oil |API classification: Class CF or CH-4

2) Fuel
)For the fuel, use the diesel fuel having a pour point that is 5°C lower than the ambient temperature.
Notation (JIS) Pour point (°C)
JIS Grade 2 Diesel Fuel -10
JIS Grade 3 Diesel Fuel -20
JIS Special Grade 3 Diesel Fuel -20 or lower
3) Coolant

For the purposes of cooling system freeze protection, rust prevention, corrosion prevention,
and overheat protection, antifreeze (LLC) shall be added to the coolant.
The table below shows the freezing temperature by amount of 80% undiluted antifreeze added.

Lowest temperature (°C) -15 -20 -25 -30 -35
Concentration (%) 30 37 42 46 51
Antifreeze (L) 2.1 25 2.8 3.1 3.5
Soft water (L) 4.9 4.5 4.2 3.9 3.5

* Because the antifreeze is flammable, be sure to keep away from fire.
* The total volume of coolant is 7.0 L.
* When adding distilled water because the level is low, avoid after the end of the day’s work,
but before the start of the following day’s work so as to prevent freezing.
* At the time of shipment from the factory, antifreeze suitable for -20°C was added.
* With the coolant, adopt the antifreeze concentration of 30% or higher so as to prevent engine corrosion.

4) Battery
When the temperature lowers, the battery performance also drops, resulting in possible freezing of battery
electrolyte if the battery is insufficiently charged. Pay attention to the thermal insulation, and implement
measures such as to cover the battery or to keep the battery in a warm place and install it the following
morning.

* The charge percentage is measured with specific gravity, and converted in accordance with the table
below.

Electrolyte
Charge temperature 20°C 0°C -10°C -20°C
percentage
100% 1.28 1.29 1.30 1.31
90% 1.26 1.27 1.28 1.29
80% 1.24 1.25 1.26 1.27
75% 1.23 1.24 1.25 1.26
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6. Handling in Warm Area and during Summer
Preparation before starting

A\ CAUTION

When the temperature increases, insufficient lubrication due to lowered oil viscosity, and engine
overheat, seizure, or damage due to higher coolant temperature may occur. In addition, excess
continual rotation of the starter motor may cause damage.

1) Lubricating oil
The engine oil has roles such as cooling down, preventing corrosion as well as lubricating. If the oil is
deteriorated, the performance is also deteriorated, easily causing oil film damage, etc. Check the oil

level and whether the oil is significantly contaminated.

Engine oil |API classification: Class CF 10W-30

Capacity [4.7L

2) Coolant
For the purposes of cooling system freeze protection, antifreeze shall be added to the coolant.
High concentration of antifreeze will cause overheat at high temperature and high loading. If the ambient
temperature is high, make the concentration lower. The table below shows the freezing temperature by
amount of antifreeze added.

Lowest temperature (°C) -15 -20 -25 -30 -35
Concentration (%) 30 37 42 46 51
Antifreeze (L) 1.5 1.9 2.1 23 26
Soft water (L) 3.5 3.1 29 2.7 2.4

* Because the antifreeze is flammable, be careful to keep away from fire.

* The total volume of coolant is 5.0 L.

* At the time of shipment from the factory, antifreeze suitable for -20°C was added.

* With the coolant, adopt the antifreeze concentration of 30% or higher so as to prevent engine corrosion.

Check the inside of the radiator and reserve tank for the coolant level, fouling, fan belt tension,
permanent set of the radiator cap, and clogged fins.

Clean the radiator fins with air or water. Use high pressure water with the max. pressure of 200 kpa
(2kgflcm?).

A\ CAUTION

If the radiator is damaged, water leakage may occur, resulting in engine overheat.
Be sufficiently careful during cleaning.
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- With the force of approximately 98 N (10 kgf), push the belt centre (middle section between fan driving
pulley and alternator pulley), and inspect the deflection amount.

Fan belt deflection amount |Reference value |Approx. 10 mm/98 N (Approx. 10 kgf) |

Uneven E']
Belt W wear Crack — 3 Bolt
_.-;}.f -
Pulley

Normal Worn Defective belt
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Chapter 9
Emergency Operation Method
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A\ WARNING

When performing an emergency operation against a failure or malfunction, immediately stop the
work and have the machine inspected or repaired.

Upper control box

1. Emergency Stop Switch

Use the emergency stop switch.
If the following emergency cases occur, press
the emergency stop switch to stop all functions.

(1) The worker on the platform tries to stop the
operation to avoid a danger.

(2) Worker on the ground judges that any
operation on the upper part is dangerous.

(3) During operation, no control is available with
the levers or switches.

2. Emergency Lowering . .
If a failure occurs in the engine or a pump, use the emergency pump to lower the platform onto the
ground.

p A\ WARNING 2

The emergency pump shall be operated every 30 seconds. Operating it for 30 seconds or more
continuously may cause a failure in the emergency pump.

INFORMATION

- During operation using the emergency pump, no travelling operation is available.
- The emergency pump is operated by using the battery.

2-1 Upper-part operation (operation on platform)

ADVICE

When either of the upper or lower emergency stop switch is pressed, no emergency pump
operation on the upper part is available.

[Step 1]

. . Upper control box
Check that the emergency stop switch is pulled up.

[Step 2]
Depress the foot switch. a
[Step 3] oS
While pushing the emergency pump switch, operate the ‘@ A
applicable operation lever or switch at the same time.
(Continuous operation for 30 seconds or more is prohibited.) Emergency pump switch Emergency stop switch
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2-2 Lower-part operation (operation on ground)

INFORMATION

When either of the upper or lower emergency stop switch is pressed, no emergency pump
operation on the lower part is available.

[Step 1] Lower control box

Turn the key switch to “ON’
[Step 2]
Check that the emergency stop switch is pulled up.
[Step 3]
While pushing the emergency pump switch, operate
the applicable operation switch at the same time.
(Continuous operation for 30 seconds or more is

\TE =Ty
prohibited.) Emergency pump switch Emergency stop switch

3. Platform Levelling Device
Platform inclination adjustment method

During the pre-operational inspection, if the platform is inclined (longitudinally 3 degrees as a guide),
perform the adjustment with the following procedure.

P A\ WARNING

When adjusting the platform with the lower control box, do not allow anyone and anything to get
_on the platform.

INFORMATION
- Even with the platform longitudinally inclined within 3 degrees, adjust the platform if working is
difficult.

- Adjust the inclination of the platform in a location wide enough to elevate the boom to the
horizontal position and extend it fully.

[Step 1] Lower control box

Set the machine on a level and rigid ground.

[Step 2]
Move the boom to a position where adjustments can
be made easily.

[Step 3] .
Turn two handles on the slewing table counterclock- éfv\i/tilrl,mg\
wise to open the levelling adjustment valve. dﬁ
[Step 4]
Lower-part

While pressing lower-part priority switch, adjust with
the levelling switch.
Incline rearward ... Operate the switch toward “UP”
Incline forward ... Operate the switch toward “DOWN?
[Step 5]
After levelling the platform, turn two handles on the
slewing table clockwise to close the valve firmly.
[Step 6]
Repeat elevating/retracting operations and extending/retracting operations over the entire stroke several
times to check levelling of the platform. Now the adjustment work is completed.

priority switch
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4.0verride switch (touch rope)

A\ DANGER

- Switch activation may cause an overturn.
- Ensure safety and good working condition before starting operation.

- A\ WARNING ~

- The operation is for emergency use only.

- Machine operator is solely responsible for any direct or indirect loss, damage, or expenses caused
by performing the switch operation.

- Continuous use is prohibited. After performing the switch operation, contact designated serving
personnel immediately for the machine checkup.

J

1. The switch is to override the touch rope function.

2. The power supply is recovered by pressing the engine start switch.

3. During the switch is turned on, all functions at platform control is possible.
The function is effective only while the override switch is ON.

4. When the switch is turned on, revolving light turns off and alarm sound stops.

5. Inclination sensor

A\ DANGER

- When working on unstable or uneven ground and inclination alarm is activated, stop the operation
immediately to avoid possible overturn. Seek help or assistance if necessary.

- Machine operator is solely responsible for any direct or indirect loss, damage, or expenses caused
by operation during tilt warning is activated.

A\ WARNING

- Avoid operation on unstable or uneven ground which increases risk of overturn.

- When slewing is necessary, have another operator to watch for surroundings and safety condition.
Stop operation if the machine is on unstable or uneven ground.

- Avoid abrupt switchover and quick start.

1. When inclination alarm is activated, check surrounding condition to ensure safety before start operation.
2. During inclination alarm activation, following operation is possible (except traveling)

- Lowering boom

- Retract telescoping boom

- Slewing

- Platform swing
3. Avoid operation if it may increase risk of overturn.

=
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If the Inclination alarm sounds at platform control uphill
1. Lower the boom
2. Retract the boom

If the Inclination alarm sounds at platform control downhill
1.Retract the boom )
2. Lower the boom =1

A\ CAUTION

When inclination alarm is activated, the platform must be lowered to high speed traveling

range to travel.

6. Override switch (load)

The cancel switch is used only for rescuing the platform operator from being caught between objects,
or lowering the disabled platform with overload. Do not activate the switch for any other purpose.

A\ DANGER

- Switch activation may cause an overturn.
- Ensure safety and good working condition before starting operation.

A\ DANGER

and makes fall off or overturn.

- The emergency stop on platform control is overridden during override switch (load) is activated.
When the operation cannot be seen by the operator in the platform, stop the operation and request
assistance. Unreasonable operation may cause that the platform collides with the structures or crane

\- Release the switch when feeling in danger. Any operation is not allowed.

/

A\ WARNING

- The operation is for emergency use only.
by performing the switch operation.

personnel immediately for the machine checkup.

-

- Machine operator is solely responsible for any directly or indirectly loss, damage, or expenses caused
- Continuous use is prohibited. After performing the switch operation, contact the designated serving

Please reset the record after confirmed that machine do not have any problem.

~

J
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A\ CAUTION

IN case the override switch (load) is aouched by mistake, the override led is lighted and a warning
is sent that the machine is in an abnormal state. Utmost attention is required when inspecting the
lower control box and when operating.

A\ CAUTION

- Multiple operations are not allowed while the switch is turned on.
- Operation stops when exceeding working range. Be careful the impact from the sudden stop.
- The function is unavailable while the system abnormality LED is flashing.

1. The switch disables Emergency stop and Overload function, while enabling other limited operations.
2. It allows operation at lower control only while the switch turned on.
3. By turning the switch, Override LED is lighted as warning and operation log is recorded.

*Override LED remains lighted until functions are initialized by the designated tool.

Operation method:
[Step 1]
Confirm that Overload LED is flashing.

[Step 2]

Start the engine while Override switch (load) is turned on.

Operate the machine from the lower control during the Override switch activated.
* Please change the machine state by one motion at a time.

During Emergency operation, following control is possible (at lower control only)
- Lowering boom
- Retract telescoping boom
- Slewing

*When the machine is overloaded during Override switch is tuned ON, unload and operate as follows.
(at lower control)
[Step 1]

Turn off the key switch and restart.

[Step 2]
Operate while pressing the lower-part priority switch.

(at platform control)
[Step 1]
Turn on Emergency stop switch to turn off the engine. Restart the engine.

[Step 2]
Operate the machine while pressing the foot switch.

=
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P A\ DANGER N

Check that the lorry shall have the loading capacity, crane capacity, loading surface strength,
strength of sling, chain and wire rope that sufficiently withstand the machine weight. For the
machine weight, see Chapter 14 “Specifications”

- A\ WARNING N

- Information about the transportation method is introduced as the recommended items.

- Only qualified persons may operate the lorry, crane, forklift, and the machine.

- All workers involved in transportation shall observe the employee rules, work site safety rules,
and regulations when using the above machines.

- All machines in use shall conform to the applicable standards, and shall be inspected and
handled in accordance with the instructions from the manufacturer.

- The transporter shall perform loading, unloading, lashing, hoisting, and transport with

responsibility.
. J

1. Preparation before Loading

Pay attention to the following items when transporting the machine on a lorry.
(1) Perform loading to and unloading from a lorry on a level and rigid ground.
(2) Remove all loads such as tools from the platform.
(3) Lock the slewing table with the slew lock pin to prevent the slewing table from moving during
transportation.

p A\ WARNING \

Before transportation, check that the slewing table is securely locked with the slew lock pin.

Performing a slewing operation with the slewing table locked may damage the machine.
\_ Y,

ADVICE

After transportation, unlock the slewing table before operating the machine.

(4) Check the entire machine for loose bolts and half-locked portions.

=
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2. Loading
P A\ DANGER N
- Remove mud, oil, or the like from the crawlers and loading ramps to avoid dangers such as
slippage.
- Do not perform loading in rain as the loading ramps are slippery causing a danger.
- If you fail to observe the above, there may be dangers such as overrun and overturning of the
machine.
Y,
P A\ WARNING N
- Do not climb up or down a slope that exceeds the gradability of the machine.
Otherwise, the machine may overrun.
If the inclination angle of the loading ramps exceeds the gradability of the machine,
use a winch or the like to perform loading.
- If the lorry, lorry bed, or loading lamp is inclined longitudinally or laterally, uneven or imbalance,
the machine may fall off.
- Do not change the direction of travel on loading ramps, as the machine may fall off.
- When loading the machine onto a lorry, be sure to follow the instructions from another operator
as a guide to prevent the machine from falling from a loading ramp.
- If you fail to observe the above, there may be dangers such as overrun and falling off of the
machine.
Y,
[Step 1]
Park a lorry on a level and rigid ground.
[Step 2]
Place wheel chocks onto the lorry.
[Step 3]
Attach loading ramps to the lorry so that the gradient becomes as low as possible.
[Step 4]
Turn the travel mode select switch to “LOW” and press the accelerator select switch to select the “loading
mode’
[Step 5]
Load the machine to the lorry on the loading ramps.
[Step 6]
Stop the machine and fix it with wood blocks.
[Step 7]

After loading, be sure to turn the key switch in the lower control box to “OFF”
Remove the key from the key switch and store.
[Step 8]
Ensure to close the doors of the machine.
Always lock all lockable doors.

[ A\ WARNING J

If a door is opened during transportation, it may hit other loads, causing falling of a load.

[Step 9]

Remove any loose item from the machine and loading bed of the lorry.
[Step 10]

Turn off the battery isolator switch.

=
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3. Lashing

[Step 1]
Fix the machine securely onto the loading bed of the lorry. To fix, use the lashing holes on the track
frame. To prevent rolling during transportation, fix the machine with wire ropes applied to the track

frame.
; '“I;S ] Front and rear hooks
- '\-\_\_\_\_\_\-- - A i aa
Right and
l"l. left hooks
[Step 2]

To prevent the boom and platform from moving, fix the machine onto the lorry with wood pieces placed.
Be sure to lift the bottom of the platform from the lorry bed.

[ A\ CAUTION ]

Never fix the platform with wire rope, as it may damage the platform.

4. Unloading
- A\ DANGER N

- Remove mud, oil, or the like from the crawlers and loading ramps to avoid dangers such as
slippage.

- Do not perform loading in rain as the loading ramps are slippery causing a danger.

- If you fail to observe the above, there may be dangers such as overrun and overturning of the
machine.

P A\ WARNING N

- Do not climb up or down a slope that exceeds the gradability of the machine. Otherwise, the
machine may overrun.

If the inclination angle of the loading ramps exceeds the gradability of the machine, use a winch
or the like to perform unloading.

- If the lorry, lorry bed, or loading lamp is inclined longitudinally or laterally, uneven or imbalance,
the machine may fall off.

- Do not change the direction of travel on loading ramps, as the machine may fall off.

- When unloading the machine from a lorry, be sure to follow the instructions from another worker
as a guide to prevent the machine from falling off from a loading ramp.

- If you fail to observe the above, there may be dangers such as overrun and falling off of the

machine.
N\ J

[Step 1]

Turn on the battery isolator switch.
[Step 2]

Park a lorry on a level and rigid ground.
[Step 3]

Place wheel chocks onto the lorry.
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[Step 4]

Attach unloading ramps to the machine so that the gradient becomes as low as possible.
[Step 5]

Store the wood blocks or the like used to fix the machine to the specified position.
[Step 6]

Turn the travel mode select switch to “LOW’.
[Step 7]

Unload the machine from the lorry at low speed on the loading ramps.
[Step 8]

Turn the key switch in the lower control box to “OFF” Remove the key from the key switch and store.
[Step 9]

Unlock the slewing table.

5. Hoisting

p A\ DANGER ~

- Use a floor, crane, and wire rope with sufficient capacity and strength against the machine
weight. For the machine weight, see Chapter 14 “Specifications’

- Never allow anyone to access under the machine while the machine is being hoisted.

- Do not hoist the machine using anything other than provided hoisting holes, as the machine
may be damaged and fall off.

- If damage such as crack exists on the hoisting hole, immediately have the machine repaired in
Nagano Industry Co., Ltd. or your dealer.

- If you fail to observe the above, there may be dangers such as damage or falling off of the

machine.
J
- A\ CAUTION N
Do not incline the machine largely. Inclining it largely may cause leakage of the fuel, hydraulic oil,
or battery electrolyte.
\ J
When hoisting the machine, perform the work with the following procedure.
[Step 1]
Fully retract the boom and lower the boom to the lowermost.
[Step 2]
Use a wire rope for slinging with the specified length (see the figure below).
2003mm 27 22mm
-
I . Im
= y =
M —
N .
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[Step 3]
Securely connect a wire or chain to the hoisting holes on the slewing table using shackles.

[Step 4]
Adjust the sling so that the machine is not damaged and kept level.

[Step 5]
If the wire rope or chain is too short, use a stick so that the wire rope or chain will not hit the upper
portion of the slewing table.

[Step 6]
When the machine is lifted off the ground, check the balance and adjust the balance with the boom
posture.
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(1) Clean each part.

A\ CAUTION ]

( Be careful of freezing in winter.

(2) Wipe off fouling around electrical parts with a dry cloth or the like.

A\ CAUTION
( Do not perform washing (high pressure washing in particular) around electrical parts. J

(3) Grease each part.

(4) Store the machine indoors at a dry place.
If storing it outdoors for unavoidable reasons, choose a flat place to park it.

(5) During a long-term storage, operate the machine once a month to prevent corrosion and absence of
oil film in the lubricating portions.

(6) Boom extension/retraction and elevation/lowering due to hydraulic oil temperature change
With high hydraulic oil temperature, if the boom is left extended or elevated, the boom may be
slightly retracted or lowered.
This is not a failure but caused by a volume change due to a hydraulic oil temperature change.

(7) Turn off the battery isolator switch.
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\-

A\ WARNING N

- The periodic maintenance items described in this manual shall be performed only by the
qualified person of maintenance. Contact Nagano Industry Co., Ltd. or your dealer.

- Perform the periodic self-inspection (monthly inspection) once a month and the specified
voluntary inspection (annual inspection) once a year.

- When the machine is not used for a month or longer, be sure to perform monthly inspection
before use.

- Record the inspection result and reserve it for 3 years.

- For replacement and inspection of periodic replacement parts, contact your dealer.

- The specified voluntary inspection (annual inspection) is specified in the law. It shall be conducted by
Nagano Industry Co., Ltd. or the qualified inspection agency.

=
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1. Maintenance Period and Replacement Parts

O : Inspection, replenishment, adjustment, greasing; 2 : Cleaning; O : Replacement

38 - . First 50 | Every 100 | Every 200 | Every 400 | EVvery
= Description Daily 1,000 Remarks
2 hours hours hours hours hours
Exhaust gas / leak / noise / vibration O
Oil amount / leak O O O
Qil filter cartridge @ @
Fuel filter element O
* Water draining.
Water separator O L VAN © Sediment
removement.
Fuel tank leak / sediment O VAN
2 |Fuel/ fuel hose / band O O ©
(2]
5 |Air cleaner element O AN VAN ©
Radiator fin O FAN
Radiator hose / clamp O ©
Inside of radiator AN
Fan belt tension O O O ©
Cooling fan crack O O
* Replace at 1000hs or
Coolant amount / leak O *O 2yrs whichever comes
earlier.
* Slewing reducer
Check fasteners for tightness O % O mounting parts every
year.
. . See the figure in the
. Machine / pin grease O next page.
£ |Parts loose / damage O
[]
g Slewing bearing / gear O
Crawler tension O
Undercarriage O
Slewing / travel motor gear oil %k @ * First 200hs
. . * Hose parts every
Hose / pipe / joint leak / damage O *k @ 1000hs or 2yrs.
L * Water draining.
3 |Hydraulic oil O * A O Sediment
2 removement.
T |Suction filter AN O
High pressure filter O O
Electric wiring / terminals O O
£ |Electric device O ©
o
,_,%) Battery O
Controls / alarms O

—

. In principle, conform to the time interval indicated in “List of periodic maintenance’

However, when an inspection/maintenance is deemed necessary at a timing earlier than “List of periodic maintenance;

carry out the inspection/maintenance on an as-needed basis.

Note: A suitable time interval for the engine inspection and maintenance varies depending on the usage and use condition
as well as the conditions of fuel, oil, and coolant. Extend/shorten the time interval by looking at the actual results and
records.

2.When the inspection and maintenance interval includes the previous intervals, also carry out the inspection and
maintenance of the items that are included in those intervals.

(Example) When carrying out the "every 400 hours" items, also perform the items of "daily inspection”, "every 50 hours",
and "every 100 hours” at the same time.

e mas
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1-2 Parts with service life

In addition to the periodic replacement parts, some parts with service life will be worn, consumed, or
deteriorated by long time use of a machine.
Replace the parts of which replacement is judged to be required in the periodic inspection or the like.

1-3 Caution of rust or corrosion on machine

Vs

Exposing machine structural members to rust or corrosion reduces the strength, leading to
unexpected accidents.Even when there is no rust or corrosion on the exterior, if rust is generated
inside the structure such as the inner surface of the boom, the strength is decreased, resulting in
unexpected accidents.
Take the following measures to prevent rust.
(1) Thoroughly wash the machine to remove dirt or antifreeze agent adhering to the machine
structural members.
(2) Periodically inspect for rust or corrosion, and apply anti-corrosion painting as necessary.
(3) For modification of rustproof paint on the following machines, contact Nagano Industry Co.,
Ltd. or your dealer.
- Those that have been used for a long time
- Those that have been operated or have travelled in a coastal region
- Those that frequently travel over a road covered by antifreeze

A\ WARNING N

N J
2. Recommended Oils and Greases
Index No. | Type Recommended oil/grease

1 Engine oil Class CF/DH-1, 10W-30 (4.7 L)
2 Gear oil SAE#90, GL4 equivalent, driving motor (0.6 L), slewing speed reducer (0.65 L)
3 Hydraulic oil |ISOVG32 (50 L)
4 Grease ENEOS EPNOC GREASE AP (N)
5 Antifreeze Long Life Coolant (LLC)
6 Diesel fuel JIS Grade 2 (normal)/JIS Grade 3 (cold area) (100 L)

3. Greasing Positions and Greasing Time
3-1 Apply grease at the pre-operational inspection.

Greasing positions

Platform swing cylinder
(rod side)

Pin Platform

Base boom (2 places) bracket

Base boom cylinder

Lower leveling cylinder -1 .
(4 places) Pt L. fﬁw - l""|_
r[ ‘—'T:‘E - Upper levelling Platform swing cylinder
; _I; cylinder (rod side) (head side)
A
i

A\ WARNING

For the greasing work, set the machine on the stored state and prepare a stepladder to perform
works in a stable posture. Do not work with climbed on the machine body because there is a
danger of falling or the like.

NAGANG
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(

A\ CAUTION

Do not perform the greasing work with the ambient temperature of -10°C or less.

4. Maintenance in 50 Hours with New Machine
Replacement of engine oil and filter

INFORMATION

- Make sure to perform the work on a flat ground.

- When refuelling the oil, prevent intrusion of dust and others from the oil filler port.

Replacement of engine oil and oil filter cartridge

1.

When performing the replacement, carry out the
warm-up operation for approximately 10 minutes, and
then start the work after the oil is warmed up.

2. Remove the oil pan drain plug (under the engine),

w

and drain the oil.
. Using the filter wrench, remove the cartridge.

4. Lightly apply oil to the O-ring of new cartridge, and

then securely tighten by hand.

5. Securely install the drain plug, and then fill the engine

oil from the filler port to the specified level.

6. Start the engine, let the engine run at idle for a

several minutes, and then check for any oil leakage.
After stopping the engine, inspect the oil level
using the level gauge, and replenish if the level is
insufficient.

Replacement of line filter

Cc

Clean around the filter, use the filter wrench to turn the
cartridge to the left to remove the cartridge, and then
replace with a new filter. (For the pump line)

leaning of suction filter

It is installed inside the hydraulic oil tank. Open the
filler port-cum-filter replacement flange that is located
in the upper section of hydraulic oil tank. Pull up and
take out the rod upper section. Remove any dust and
other substances adhering to the filter, and clean the
filter.

If the filter is damaged, replace with a new one.

95

Engine oil filter

Oil level gauge Filler port

Cartridge
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5. Maintenance in Every 100 Hours

Cleaning of water separator

1. Set the cock to the “C” (close) position to stop the fuel flow.

2. Remove the ring nut, and then remove the cup.

3. Drain the water accumulated in the cup. In addition, immerse the element in diesel fuel to clean.

4. While paying attention to the O-ring, install the element and cup, and then fix them with the ring nut.
5. Set the cock to the “O” (open) position, and bleed the air.

A\ CAUTION

- Thoroughly wipe off any spilled fuel.
- Finally, perform air bleeding of fuel system. (See P. 98.)

Cleaning of hydraulic oil tank
Loosen the drain plug to discharge sediment and drain water.

INFORMATION

Because the drain plug is of an O-ring type, it shall also be acceptable to clean any dust from the
O-ring section after draining, and then retighten the drain plug.

Cleaning of radiator fin
1. Inspect the radiator fin for any accumulation of dirt and dust.
2. By blowing air or using water, remove any dirt and dust from the radiator fin.
When using high pressure water, the maximum pressure shall be 200 kPa (2 kgf/cm?).

A\ CAUTION

If the radiator becomes damaged, a water leakage occurs, and it can cause overheating of
engine. Be very careful when cleaning.

(* Option: Radiator filter)
- For the use in front and bottom of radiator, 1-mm mesh filter is available.
- Contact Nagano Industry Co., Ltd. or your dealer for details.

=
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Inspection of battery

Electrolyte level inspection
During use, the amount of battery electrolyte decreases through evaporation. The normal electrolyte
level is between the LOWER LEVEL (lower limit) line and UPPER LEVEL (upper limit) line. With

batteries having no level line, the level is normal when the electrolyte surface is located at 10 to 15 mm
above the electrode plate.

If the level is insufficient, remove the cap, and supply distilled f -
water. : & -

Specific gravity inspection (On as-needed basis)
During a cold time and in other circumstances, when the
temperature becomes low, the battery capacity becomes
decreased. Inspect the battery specific gravity, and try to
maintain the battery fully charged at all times.

Specific gravity (at 20°C) State Treatment
1.26 or more, and up to 1.28 Good -
1.22 or more, and less than 1.26 Generally good Charge
Less than 1.22 Not good Charge

Precautions for handling battery

When handling the battery equipped to the machine, wear protective gloves, protective goggles, and
protective hat to always protect hands, eyes, and face, and be careful to prevent battery acid from
contacting the skin and clothing.

If the battery electrolyte comes in contact with the eye, skin, or clothing, immediately rinse off with water.
If it contacts with eye, immediately rinse with water, and see an eye doctor right away.

The battery generates flammable hydrogen gas, and there is

a danger of explosion. Make sure to charge the battery in @ prain piug

well-ventilated place.

Replacement of engine oil and filter

Replacement of engine oil and oil filter cartridge
1. When performing the replacement, carry out the warm-up
operation for approximately 10 minutes, and then start the
work after the oil is warmed up.
2. Remove the oil pan drain plug (under the engine), and
drain the oil.
. Using the filter wrench, remove the cartridge.
. Lightly apply oil to the O-ring of new cartridge, and then securl
. Securely install the drain plug, and then fill the engine oil from the filler port to the specified level.
. Start the engine, let the engine run at idle for a several minutes, and then check for any oil leakage.
After stopping the engine, inspect the oil level using the level gauge, and replenish if the level is
insufficient.

(206 I~ V)

g A\ CAUTION .
- Make sure to perform the work on a flat ground. Oil level gauge _Fillerport
- When refuelling the oil, prevent intrusion of dust —
and others from the oil filler port.
N\ Y,
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97  wrArtinnac



(12

Periodic Maintenance)

Cooling fan

The cooling fan supplies the volume of air necessary for

environment around the engine, the cooling fan is selected

Fan pulley

Cooling fan Fan collar

dissipating the radiator heat. In general, depending on the

based on the combination of factors such as wind direction
(discharge, intake), diameter, revolution speed, shroud, and

power required for driving the fan (required power).

Inspect the cooling fan for crack or other abnormalities.
If any crack or other abnormalities exist, replace with a new

fan.
* Make sure to inspect the slewing bearing and gear.
Where needed, carry out the lubrication.

Inspection of radiator hose

1. Inspect the hose for any damages including bulge, curing, and fissure, also check for any looseness
with fastening clamp and coolant leakage from each section.

2. If a coolant leakage exists or fastening clamp is loose, apply oil to the threaded portion of clamp, and

then securely tighten the clamp.

o v Tt
b1

3. The hose and other rubber products deteriorate even when they are not used. Therefore, replace them,
together with the fastening clamp, every two years even when there is no damage. Also, if any damage
is found with the rubber product during the inspection, immediately replace with a new one.

Fan belt tension

1.

Visually check each section of belt, and if any
breakage, crack, deterioration, or wear-caused
sinking into belt groove exists, replace the belt.

. With the force of approximately 98 N (10 kgf),
push the belt centre (middle section between fan
driving pulley and alternator pulley), and inspect the
deflection amount.

. If the deflection amount is below the reference
value, make an adjustment by loosening the fitting of
alternator.

. When a new belt is installed, let the engine run for

30 minutes at the rated speed, and then inspect the

tension again.

Uneven
Belt I -4 wear Crack

Pulley

Normal Worn Defective belt

I-Nut

Fan belt deflection Approx. 10 mm/98 N

Reference value

amount (Approx. 10 kgf)

Procedure for fuel piping inspection
Inspect the fuel piping (hose, etc.) for crack, damage, deterioration, twisting, and other abnormalities.
Inspect the proper mounting condition of fuel hose piping as well as band looseness.

If any crack or damage exists with the hose, replace with a new one.

98
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6. Maintenance in Every 200 Hours
Replacement of engine oil and filter

Replacement of engine oil and oil filter cartridge
1. When performing the replacement, carry out the warm-up
operation for approximately 10 minutes, and then start the
work after the oil is warmed up.
2. Remove the oil pan drain plug (under the engine), and
drain the oil.
. Using the filter wrench, remove the cartridge.

4. Lightly apply oil to the O-ring of new cartridge, and then &Lj\
\\_—//

Drain plug

w

securely tighten by hand.

5. Securely install the drain plug, and then fill the engine oil
from the filler port to the specified level.

6. Start the engine, let the engine run at idle for a several minutes, and then check for any oil leakage.
After stopping the engine, inspect the oil level using the level gauge, and replenish if the level is
insufficient.

P A\ CAUTION
Oil level gauge —

- Make sure to perform the work on a flat ground. —
/_4_'-9‘ JYe "l'!f
Azz( ._ ,
7 g
“/ o] . ZI”‘:
’ b T

Filler port

- When refuelling the oil, prevent intrusion of dust
and others from the oil filler port.

-

Cleaning of hydraulic oil tank
Loosen the drain plug to discharge sediment and drain water.

INFORMATION

Because the drain plug is of an O-ring type, you also can clean any dust from the O-ring section
after draining, and then retighten the drain plug.

7. Maintenance in Every 400 Hours

Replacement of water separator

1. Set the cock to the “OFF” (close) position to stop the
fuel flow.

2. Remove the ring nut, and then remove the cup.

3. Replace the element with a new one.

4. While paying attention to the O-ring, install the
element and cup, and then fix them with the ring nut.

5. Set the cock to the “ON” (open) position, and bleed
the air.

Water separator

A\ CAUTION

- Thoroughly wipe off any spilled fuel.
- After bleeding the air, check that there is no fuel leakage.
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Cleaning of fuel tank
Open the drain cock to discharge sediment and drain water.

Replacement of fuel filter

1. Using the filter wrench, remove the cartridge.

2. To the packing of new cartridge, apply a thin coat of fuel.

3. Screw in the cartridge by hand, and when the packing contacts with the sealing surface, firmly tighten
by hand.

4. Loosen the air bleeding coupling bolt, and bleed the air. (Solenoid pump is activated with the key
switch turned to “ON”)

5. When the fuel comes out from the bolt, tighten the bolt, and then check for any fuel leakage.

Cleaning of inside radiator, replacement of coolant, and inspection

A\ DANGER

- Because the coolant is very hot during operation or immediately after the operation, make sure
to wait until the radiator cools sufficiently after the operation, and then open the cap.

Radiator cap

1. Remove the radiator cap.

2. Open the drain cock in the bottom of the radiator, and
drain the fluid into a container.

3. Close the drain cock, and then fill tap water and
commercially available radiator cleaning agent from
the radiator filler port.

4. Start the engine, and then let the engine run at idle
until the cleaning agent is supplied sufficiently to the
entire radiator.

5. Stop the engine, and then drain the cleaning agent
from the drain cock. At this time, repeat the steps 3,
4, and 5 until the drained water becomes clear. (From Overflow pipe
the second time and after, cleaning agent is not Reservoir tank
needed.)

6. Drain the coolant from the reservoir tank, and then
clean inside the tank.

7. While referring to the coolant capacity and freezing FULL
temperature in the table below, prepare the mixture
liquid of antifreeze and fresh water in a container
such as a bucket, and thoroughly stir the mixture
liquid. LOW

8. Close the drain cock, and then fill the mixture liquid
from the radiator filler port until the liquid tops up the

To overflow pipe or
reservoir tank

-

filler port opening. Subsequently, also fill the mixture

liquid into the reservoir tank so that the level is in the g . | —

range between FULL and LOW. 2 -0 f \\
9. Run the engine for approximately 10 minutes to g

circulate the liquid to each section, and, at the same 3 -0 e |

time, bleed the air. %’ - 30 f { \
10. Replenish the mixture liquid so that the coolant level 3 —an S

in the reservoir tank is in the range between FULL ™

n ] L[] 20 30 40 =0 ]
and LOW. Antifreeze mixture ratio (%)
11. The specified level of coolant capacity is 5.0 L.

(This may vary depending on the specification.) NAGAND
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Inspection of nut loosening

1. Make sure to inspect the loosening of bolts and nuts in each section of the entire machine, and
retighten where necessary. (Once a year, perform an inspection for the loosening of slewing speed
reducer mounting section.)

2. Make sure to inspect the operating machine and pins, and carry out the greasing where necessary.

Inspection of carrier

Replacement of line filter

Clean around the filter, use the filter wrench to turn the cartridge to the left to remove the cartridge,
and then replace with a new filter.
- For tank return

Cleaning of suction filter

It is installed inside the hydraulic oil tank. Open the filler port-cum-filter replacement flange that is
located in the upper section of hydraulic oil tank. Pull up and take out the rod upper section. Remove
any dust and other substances adhering to the filter, and clean the filter.

If the filter is damaged, replace with a new one.

Retightening of bolts and nuts in outer periphery of engine

8. Maintenance in Every 1,000 Hours
Cleaning of air cleaner element
Removal
Disengage the clamp and remove the dust cover. Visually check the fouling of element and dust cover.
Cleaning
When dry dust is deposited, blow compressed air (7 kgf/cm? or less) from inside the element to remove
the dust to outside.

- A\ CAUTION N

- Always stop the engine before performing the inspection and cleaning of air cleaner.
If the engine is running, dust will be sucked in, resulting in engine damage.
- When cleaning with pressurised water, the maximum pressure shall be 290 kPa
(approx. 2.9 kgf/cm?).
- Never use fire or compressed air.

Inspection of radiator hose

1. Inspect the hose for any damages including bulge, curing, and fissure, also check for any looseness
with fastening clamp and coolant leakage from each section.

2. If a coolant leakage exists or fastening clamp is loose, apply oil to the threaded portion of clamp, and
then securely tighten the clamp.

3. The hose and other rubber products deteriorate even when they are not used. Therefore, replace them,
together with the fastening clamp, every two years even when there is no damage. Also, if any damage
is found with the rubber product during the inspection, immediately replace with a new one.

=
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Procedure for fuel piping inspection

Inspect the fuel piping (hose, etc.) for crack, damage, deterioration, twisting, and other abnormalities.
Inspect the proper mounting condition of fuel hose piping as well as band looseness.
If any crack or damage exists with the hose, replace with a new one.

Cleaning of inside radiator, replacement of coolant, and inspection

A\ DANGER

Because the coolant is very hot during operation or immediately after the operation, make sure
to wait until the radiator cools sufficiently after the operation, and then open the cap.

1. Remove the radiator cap.

2. Open the drain cock in the bottom of the radiator, and
drain the fluid into a container.

3. Close the drain cock, and then fill tap water and
commercially available radiator cleaning agent from
the radiator filler port.

4. Start the engine, and then let the engine run at idle
until the cleaning agent is supplied sufficiently to the
entire radiator.

5. Stop the engine, and then drain the cleaning agent
from the drain cock. At this time, repeat the steps 3,
4, and 5 until the drained water becomes clear. (From
the second time and after, cleaning agent is not
needed.) Reservoir tank

6. Drain the coolant from the reservoir tank, and then
clean inside the tank.

7. While referring to the coolant capacity and freezing
temperature in the table below, prepare the mixture

Radiator cap

To overflow pipe or
reservoir tank

Overflow pipe

liquid of antifreeze and fresh water in a container o
such as a bucket, and thoroughly stir the mixture
liquid.
8. Close the drain cock, and then fill the mixture liquid Low
from the radiator filler port until the liquid tops up the
filler port opening. Subsequently, also fill the mixture
liquid into the reservoir tank so that the level is in the
range between FULL and LOW. § o —
9. Run the engine for approximately 10 minutes to é 1o | —\1.\
circulate the liquid to each section, and, at the same g
time, bleed the air. g "=
10. Replenish the mixture liquid so that the coolant level & _a5[ | , \\
in the reservoir tank is in the range between FULL e Y
and LOW. S -4
11. The specified level of coolant capacity is 5.0 L. O W 20 30 40 S0

Antif ixt tio (%
(This may vary depending on the specification.) niifeeze mixture rafio (%)

Inspection of nut loosening

1. Make sure to inspect the loosening of bolts and nuts in each section of the entire machine, and
retighten where necessary. (Once a year, perform an inspection for the loosening of slewing speed
reducer mounting section.)

2. Make sure to inspect the operating machine and pins, and carry out the greasing where necessary.

NAGANG
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Replacement of travel speed reducer lubricating oil

1. Prepare a container whose capacity is approximately 3 L.

2. Position the machine so that the drain plug is located in the underside.

Remove the drain plug and level plug, and drain the oil into the container.

After completely draining the oil, clean the drain plug with diesel fuel. After drying, wrap the drain plug

with seal tape, and then install the plug.

. Fill the specified gear oil (see P. 88) up to the bottom of level plug opening.

6. After cleaning the level plug with diesel fuel and drying, wrap the level plug with seal tape, and then
install the plug.

7. In the same manner, replace the oil of final drive on the opposite side.

3.
4.

(63}

D Gear oil amount: 0.6 L in one unit

Replacement of slewing speed reducer lubricating oil

1. Prepare a container whose capacity is approximately
3L.

2. Remove the drain plug (bottom face of speed
reducer), and drain the oil into the container.

3. After completely draining the oil, install the drain plug.

4. Fill the specified gear oil up to the bottom of level
plug opening.

5. To check the oil level, perform the check by screwing
in the level gauge.

6. Maintain the oil level between the two lines (gauge
Iines) of level gauge. Drain plug

Level gauge

Gauge lines

Damage and leakage inspections of hose, piping, and joint section

Inspect the joint section with pipe and hose as well as the sealing portion for any oil leakage.
If an oil leakage exists, replace the hose and joint.
(Periodic replacement interval of hose is every 1,000 hours or 2 years.)

Replacement of hydraulic oil
Remove the drain plug, and replace whole quantity of the hydraulic oil.

D Hydraulic oil amount: 50 L

Fan belt tension

1. Visually check each section of belt, and if any  gg . 0 Jneven crack
breakage, crack, deterioration, or wear-caused b
sinking into belt groove exists, replace the belt. g

2. With the force of approximately 98 N (10 kgf), Pulley |
push the belt centre (middle section between fan x

driving pulley and alternator pulley), and inspect the
deflection amount.

3. If the deflection amount is below the reference
value, make an adjustment by loosening the fitting of
alternator.

4. When a new belt is installed, let the engine run for

Normal Worn

30 minutes at the rated speed, and then inspect the L Lot "Alternator
tension again. W i o =Nut
Fan belt deflection | Reference value |Approx. 10 mm/98 N ' - 10mm
amount (Approx. 10 kgf) ]
e i Fanbelt
N .
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Replacement of electrical device

- Functional inspection or overhaul of engine, starter, and alternator

- Although the upper box, lower box, and sensors have the waterproof mechanism, an inspection is
necessary because the waterproof performance decreases depending on the use condition.

- A functional inspection of every 1,000 hours or every 2 years is recommended with the control board,
and a replacement in every 1,000 hours or every 2 years is recommended with the wiring harness

(electrical wiring).
- The boot of joystick and the switch part of touch switch are consumables. Replace them if any trouble

exists.

9. Procedure for Engine-related Inspection and Maintenance

Air bleeding of fuel system
Perform the air bleeding according to the procedure below after carrying out the fuel filter replacement,
water separator cleaning, or element replacement, or when the fuel is run out.
1. Fill up the fuel tank.
2. When the starter switch is set to “POWER the air is bled automatically.

A small amount of air remains in the fuel filter and water separator.

A\ CAUTION
( J

In order to bleed this air, turn the cross recessed head hexagon bolt located in the upper surface of
fuel filter.

INFORMATION
In a normal circumstance, when the water separator is empty, the air is bled in approximately 30
seconds.

10. Procedure for Inspection and Maintenance for Steel Crawler Belt

Steel crawler belt tension adjustment
1. Using a crane, jack, or the like, lift one side of the

crawler from the ground.
2. At the centre position of the crawler belt, adjust so

that the clearance between the track frame lower S —— —
face and shoe upper face becomes 162 to 172 mm.
Adjust it with referring to the tensioning and loosening 162~172mm

methods below.

A\ WARNING N
- The inside of the adjuster cylinder is highly pressured.
- When loosening the cartridge valve, the valve may be blown off by the high pressure grease.
Be careful not to loosen it more than 1 turn. )
A\ CAUTION N
- If the crawler tension differs in left and right, travelling in a straight line can be difficult. Apply the
same tension in both left and right.
- If the crawler belt is excessively tensioned, reduction in the travelling force and bearing service
life will result. )
N .
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Crawler tensioning method
Apply the grease from the grease nipple of the cartridge valve. Cartridge valve

Crawler loosening method

Loosen the cartridge valve to discharge the grease.
Tighten the cartridge valve at an appropriate position.

11. Inspection of Fuse
Replacement method

p A\ CAUTION N
Make sure to replace the fuse with the one that is of the same type and has the same capacity.
Otherwise, the electrical system can be damaged. If the fuse is blown frequently, an electrical

% system failure may exist. Please contact Nagano Industry Co., Ltd. )

P A\ WARNING N
- Turn off the battery isolator switch
- When replacing the fuse, always set the starter switch to the “OFF” position.

- Never use a wire or other objects as a substitute for a fuse. Always replace with the fuse having
the same capacity. )
Fuse name and amperage
Lower control box
F1 F2 F3 F4 F5 F6
10A | 20A | 10A | 10A | 10A | 20A
AR
s e 2 Q 3 o
) = o} > @
o Q. 3 ®
o] Q Q
5 o] Q o
= =) ) =
o = = 3
NAGAND
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12. Procedure of Air Bleeding of Each Cylinder
A\ CAUTION

After replacing the hose, cylinder, or hydraulic oil, be sure to perform the air bleeding. If air
remains inside of the hydraulic circuit, an unintended operation by an operator during operation

may result in personal injury.

12-1 Necessity of air bleeding of each cylinder
Air inside of each hydraulic cylinder and circuit will cause symptoms such as an unintended operation

by an operator and inability to follow luffing operation due to equilibrium inability of the platform.

12-2 Preparation for air bleeding
(1) Start the engine and operate the luffing and extension so that the oil temperature reaches

approximately 50°C.
(2) Perform 10 times of reciprocate operation to the stroke end at a very low speed on each cylinder.

12-3 Method of air bleeding of each cylinder

(1) Boom

- Raise
[1] Fully retract the cylinder and loosen the air bleeding plug.

* Do not open the air bleeding plug completely.
[2] Operate from the fully retracted state, and close the air bleeding plug at around 40 mm from the

fully extended stroke end.
oA

- Lower
[1] Fully extend the cylinder and loosen the air bleeding

plug.
* Do not open the air bleeding plug completely.
[2] Operate from the fully extended state, and close the :

air bleeding plug at around the boom levelled state.
<‘|£f'".
= o B

(2) Telescoping
[1] Set the boom to the levelled posture, and loosen the air bleeding plug. * Do not open the air
bleeding plug completely.
[2] Operate from the fully retracted state, and close the air bleeding plug at around 40 mm from the

fully extended stroke end.
[3] Operate from the fully extended state, and close the air bleeding plug at around 40 mm from the

fully retracted stroke end. }1,::, ,h.::
i e
TAR= A=

r :";_:--____ [T II'
1= e

=
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(3) Levelling
[1] Set the boom to the levelled posture, and loosen the air bleeding plug. * Do not open the air

bleeding plug completely.
[2] Operate from the fully retracted state, and close the air bleeding plug at around 40 mm from the

fully extended stroke end.
[3] Operate from the fully extended state, and close the air bleeding plug at around 40 mm from the

fully retracted stroke end.
[4] Perform 10 times of reciprocate luffing operation and then perform air bleeding again.
gl )

(4) Platform swing
[1] Set the boom to the levelled posture, and loosen the air bleeding plug. * Do not open the air

bleeding plug completely.
[2] Operate from the fully retracted state, and close the air bleeding plug at around 40 mm from the

fully extended stroke end.
[3] Operate from the fully extended state, and close the air bleeding plug at around 40 mm from the

fully retracted stroke end.

12-4 Position of air bleeding valve

T e —
E g 5
Boom R B

[ d
L

Telescoping boom

Platform swing

g B [T S
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13. Procedure for Hydraulic Oil Tank Pressurization

A\ CAUTION

After the hydraulic oil is added or replaced, be sure to pressurize the hydraulic oil tank.

Also when the hydraulic oil is replaced, perform air bleeding of each cylinder. If air remains inside
of the hydraulic circuit, an unintended operation by an operator during operation may result in
personal injury.

(1) When the hydraulic oil is added or replaced, leave the lid of the tank top open.

(2) Start the engine with the lower-part operation and raise and extend the boom complitely.

(3) Confirm that the oil temperature is 30°C or less. Be careful not to allow entry of dust or the like at that
time.

(4) Close the lid of the tank top.

(5) Confirm the operation sufficiently.

14. Wire ropes

14-1 Inspection of the wire rope tips _
B—> s

Extension wire check

Remove the sweeper under the base boom, and check the wires
and the extension wire tip between the gap with bracket.

Extension wire

View from A

Retraction wire

Retraction wire check

Remove the telescoping boom tail parts cover when the
telescoping boom is extended maximum. Check the retraction
wire tip and wire from the telescoping boom tail part.

View from B

=
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14-2 Inspection of the wire rope

In the case of the inspections for pulling wire ropes
out or dismantling the boom, inspec the telescopic
wire rope as folloings

1. Measure the diameter of the telescopic wire rope with
the vernier calipers. Replace the wire rope when the
diameter reduction is more than 3% of the nominal

diameter.
Nominal diameter | Diameter for replacing
Retraction ® 12 Less than ¢ 11.64
wire rope
Extension ® 12 Less than ¢ 11.64
wire rope

2. Inspect the breaking of wire.
Replace the wire ropes when the number of breaking
wires is seen more than 3 visually within the one wire
rope lay-length.

3. Inspect the rust
Replace the wire ropes when the rust permeates
inside the wire ropes.

4. Replace when the wire ropes have any kink or the
ones getting out of shape significantly or becoming

misshapen.

5. Inspect the tip part, especially A and B parts.

I
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1. Before Regarding as Trouble

Cause of abnormality and measures
With abnormalities other than the ones listed below, contact Nagano Industry Co., Ltd. or your dealer.

Abnormality symptom

Cause

Measures

Power supply does not turn
ON.

- Engine key is not set to “ON”

- Engine key switch fault

- Emergency stop switch in upper/lower control box is turned on.
(Check the LED of each box.)

- Connection fault with electrical wire connector

- Blown fuse in lower control box
- Wiring breakage

- Connection fault with battery terminal
- Upper touch sensor fault, or sensor is turned on.

-Turn the engine key.
- Replacement
- Release the emergency stop (pull).

- Inspection or repair
1. Back face of lower control box
2. Cable connector between each boom
3. Back face of upper control box
- Replacement
- Replacement or repair
1. Wiring harness portion
2. Twisting cable portion
- Inspection
- Limit switch replacement,
and switch adjustment

Operation of specific lever
switch is not possible.
(Upper part/lower part)

- Lever (joystick) fault

- Switch fault

- Control board fault (connection separation, IC fault, etc.)
- Wiring breakage

- Valve spool clogging by dust

- Valve spool coil burnout

- Lower-part priority switch fault, operation performed without
switch turned on

- Replacement or repair (Check
after inserting a different coupler.)

- Replacement or repair

- Replacement or repair

- Inspection or repair

- Disassembly and repair

- Replacement and repair (Check
after inserting a different coupler.)

- Inspection and repair, carry out
operation with switch turned on

Operation of all lever
switches is not possible (in
lower part).

- Connection fault with wiring harness connector (back face of
box)

- Hydraulic pump fault

- Valve relief fault (or dust clogging)

- Reducing valve (pilot pressure portion) fault

- Inspection and repair

- Inspection or repair
- Inspection or repair
- Inspection or repair

Operation of all lever
switches is not possible.
(Only in upper part)

- Foot switch is not depressed.

- Emergency stop switch in upper/lower control box is turned on.
(Check the power supply LED of upper box.)

- Connection fault with cable connectors (both left and right)

- Connection fault with cable connector (power supply system)

- Depress the foot switch.

- Release the emergency stop.
(Press the stop switch again.)

- Inspection and repair

- Carry out inspection and repair
after checking the LED.

Engine does not start or
does not stop.

- Connection fault with wiring harness connector (back face of
box)

- Connection fault with wiring harness connector (engine related)

- Engine key switch fault

- Engine stop solenoid fault (burnout, etc.)

- Engine start safety relay fault

- Wiring breakage

- Connection fault with battery terminal
- Engine start performed with foot switch depressed (when
performing upper part engine start)

- Inspection and repair

- Inspection and repair
- Replacement or repair
- Replacement
- Replacement
- Replacement or repair
1. Wiring harness portion
2. Twisting cable portion
- Inspection
- Start without depressing the foot
switch.

Engine speed does not
change.
(In lower part)

- Connection fault with wiring harness connector (back face of
box)

- Connection fault with wiring harness connector (engine related)

- Accelerator motor fault

- Pin detachment in cable wire portion

- Frozen inside cable wire portion

- Cable wire breakage

- Blown fuse in lower control box

- Operation performed without lower-part priority switch turned on

- Inspection and repair

- Inspection and repair

- Replacement or repair

- Repair

- Replacement or repair

- Replacement

- Replacement

- Perform the operation while turning on
the lower-part priority switch.

Engine speed does not
change.
(Only in upper part)

- Foot switch is not depressed
- Connection fault with cable connector
- Wiring breakage

- Depress the foot switch.
- Inspection or repair
- Inspection or repair

Escape method during
upper part operation when
upper part operation
becomes impossible for
some reason

- Disconnection or damage with cable connector connection
- Wiring breakage

- Failure or damage of IC board in lower box

- Other (upper box damage, etc.)

Hoist down and egress by emergency
pump, lift, and 3rd boom operations. Hoist
down and egress using a safe method.
Call for help to people around (horn).

NAGANG
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Abnormality symptom

Cause

Measures

Travelling speed is
excessively slow.
(In lower part)

- Pump fault
- Valve relief fault

- Driving motor fault
- Fault with control board in the control box
- Adjustment failure with control board in the control box

- Inspection and repair
- Inspection and repair,
or replacement
- Repair or replacement
- Repair (Contact the manufacturer.)
- Inspection and adjustment

o Travelling speed is - Joystick lever fault - Repair or replacement
= excessively slow.
5 (Only in upper part)
= Travelling in straight line is | - Pump fault - Inspection and repair
not possible. - Valve relief fault - Inspection and repair,
or replacement
- Driving motor fault - Repair or replacement
- Fault with control board in the control box - Repair (Contact the manufacturer.)
- Adjustment failure with control board in the control box - Inspection and adjustment
- Upper part joystick, upper part control board - Inspection and adjustment
o | Slewing is not performed | - Motor fault - Repair
g smoothly. - Detachment or loosening of slewing speed reducer mounting section |- Replacement or repair
@ - Wear with slewing race or pinion gear - Replacement
» - Fault with control board in the control box - Repair (Contact the manufacturer.)
Operating speed is - Pump fault - Inspection and repair
excessively slow. - Valve relief fault - Inspection and repair,
or replacement
- Driving motor fault - Repair or replacement
- Fault with control board in the control box - Repair (Contact the manufacturer.)
- Adjustment failure with control board in the control box - Inspection and adjustment
Movement does not - Adjustment failure with control board in the control box - Inspection and adjustment
= stop promptly even after | - Valve spool stick, upper part joystick - Inspection, cleaning, replacement
E operation is stopped.
8 | Spontaneous lowering - Holding valve fault - Replacement
@ | occurs. - Cylinder internal leakage - Replacement and repair
Abnormal noise occurs. - Cylinder seal fault - Repair or replacement
- Run out of grease in pin portion - Greasing
- Hydraulic pressure relief noise (Due to excessive flow caused by - Inspection and adjustment,
adjustment failure) or replacement
Response delay with - Adjustment failure with control board in the control box - Inspection and adjustment
operation lever or switch | - Valve pilot portion failure - Inspection and repair
or replacement
Operating speed is - Pump fault - Inspection and repair
excessively slow. - Valve relief fault - Inspection and repair,
or replacement
- Fault with control board in the control box - Repair (Contact the manufacturer.)
- Adjustment failure with control board in the control box - Inspection and adjustment
g Movement does not - Adjustment failure with control board in the control box, - Inspection and adjustment
8 | stop promptly even after upper part joystick
© | operation is stopped. - Valve spool stick - Inspection, cleaning, replacement
§ Spontaneous retraction or | - Holding valve fault - Replacement
& | extension occurs. - Cylinder internal leakage - Replacement and repair
¥ | Abnormal noise occurs. - Cylinder seal fault - Repair or replacement
- Run out of grease in pin portion - Greasing
- Hydraulic pressure relief noise (Due to excessive flow caused by - Inspection and adjustment
adjustment failure)
- Foreign material intrusion in area against slider - Disassembly and repair
- Loosening of slider mounting screw - Repair
Platform levelling - Upper levelling cylinder fault (internal leakage) - Replacement and repair
o | becomes deviated. - Levelling adjustment valve cock looseness - Tighten the cock.
£ - Levelling adjustment valve fault - Repair or replacement
% - Air intrusion into area against upper/lower levelling cylinder - Bleed air from the circuit.
-

- Upper part cylinder check valve fault
- Lower part cylinder fault

- Replacement
- Replacement

113
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1. Working Range Diagram and Machine Dimensions

H i
=

5
Il

A | Maximum platform radius 10,300 mm
< B | Minimum platform radius 735 mm
97\,_ C | Maximum horizontal movement length (height) 8,150(6,830) mm
a D | Maximum platform height 13,085 mm
g E | Minimum platform height 1,160 mm
® F |Maximum vertical ascent height 12,400 mm
G | Platform swing angle (right/left) 90/45 °
H | Length (stowed) 7,525 mm
| | Width (stowed) 2,250 mm
J |Height (stowed) 2,165 mm
K | Crawler overall length 3,120 mm
L | Tumbler length 2,590 mm
M| Ground clearance 330 mm
g N | Crawler shoe width 400 mm
% O | Turning radius 1,495 mm
S P | Tail swing radius 1,950 mm
’ Q| Turntable slewing width 825 mm
R | Ground clearance 670 mm
(1)1,000 mm 6 feet
S | Platform width (2)2,100 mm 7 feet mm
(3)2,400 mm 7.6 feet
T | Platform length 900 mm
U |Platform height 1,100 mm
NAGANOD
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14

13

12

11

10

A
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/

2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13(m)

Turntable rotation : 360° (continuous)

1. The working range diagram does not take the deflection of the boom into account.
2. The working range diagram shows 360 degrees in all directions.

3. The working range diagram shows the setting on a flat and rigid surface.

4. The counterweight is assumed to be installed in the position shown.

=
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2.Travel Range Diagram

(m)
15
14 U
l
13
12 ™
N
11 \ area A
10 / 0.8km/h
P
: \
8 Sl
. [ \ area B
ST~ _—T7 1.0km/h
6 N 7
AR

. AN
4 / \ area C

/} \ _ b7 1.0kmh
3 [ 1.5km/h
2 5 o T e 2.5km/h

K n!
— ~_

1 [@% § I
-1

2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 (m)

Turntable rotation : 360° (continuous)
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3. Major Specifications

Model S15Au;j (steel crawler)
Max platform height 13.08 m
Length (stowed) 752 m
\Width (stowed) 2.25m
Height (stowed) 216 m
\Weight 8180 kg
\Weight (with pads) 8420 kg

measurement  Batform rotation (Left / Right) 90° / 45°

Platform (WxLxH) 6 feet 1.8m x 0.9m x 1.1m
Platform (WxLxH) 7 feet 2.1mx 0.9m x 1.1m
Platform (WxLxH) 7.4 feet 24m x 0.9m x 1.1m
Rated load 250 kg
Turntable tailswing 825 mm
[Turning radius 1950 mm
Travel (ultra low) 0.8 km/h
Travel (low) 1.0 km/h
Travel (high) 1.5 km/h
Travel (2nd) 2.5 km/h

speeds Turntable slewing 58 sec/360°
Boom up 38 sec
Boom down 40 sec
Telescopic extend 24 sec
Telescopic retract 27 sec
Platform rotation(L/R) 13sec/10sec
Max ground pressure 123 kPa 1.249 kgf/cm?
Max ground pressure (with pads) 126 kPa 1.287 kgf/cm®
Ave. ground pressure 40 kPa 0.41 kgf/cm?
Ave. ground pressure (with pads) 42 kPa 0.424 kgf/cm®
Gradeability 36%(20°)

general Vibration <0.5 m/s*
Hydraulic tank capacity 50 litres
Fuel tank capacity 100 litres
Airborne noise LWA 99 dB

Engine

Kubota D1305 water cooling 4 cycle

Engine rated output

17.5 k/W 2400min™ 23.8PS/2400rpm
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(Appendix)

ENGLISH

FOREWORD

You are now the proud owner of a KUBOTA Engine. This engine is a
product of KUBOTA quality engineering and manufacturing. It is made
of fine materials and under a rigid quality control system. It will give you
long, satisfactory service. To obtain the best use of your engine, please
read this manual carefully. It will help you become familiar with the
operation of the engine and contains many helpful hints about engine
maintenance. It is KUBOTA's policy to utilize as quickly as possible every
advance in our research. The immediate use of new techniques in the
manufacture of products may cause some small parts of this manual to be
outdated. KUBOTA distributors and dealers will have the most up-to-date
information. Please do not hesitate to consult with them.

A\ SAFETY FIRST

This symbol, the industry's "Safety Alert Symbol", is used throughout this
manual and on labels on the machine itself to warn of the possibility of
personal injury. Read these instructions carefully. It is essential that you
read the instructions and safety regulations before you attempt to assemble
or use this unit.

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

AWARNING : 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.

IMPORTANT : Indicates that equipment or property damage could
result if instructions are not followed.

NOTE : Gives helpful information.

128
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SAFE OPERATION 1

A\ SAFE OPERATION

Careful operation is your best assurance against an accident. Read and understand this
section carefully before operating the engine. All operators, no matter how much
experience they may have, should read this and other related manuals before operating
the engine or any equipment attached to it. It is the owner's obligation to provide all
operators with this information and instruct them on safe operation.

L
2
a0
)
<
T

Be sure to observe the following for safe operation.

1. OBSERVE SAFETY INSTRUCTIONS

* Read and understand carefully this "OPERATOR'S
MANUAL" and "LABELS ON THE ENGINE" before
attempting to start and operate the engine.

* Learn how to operate and work safely. Know your Acaumon
equipment and its limitations. Always keep the engine in wﬁ'm
good condition. .

» Before allowing other people to use your engine, explain

how to operate and have them read this manual before
operation.

e DO NOT modify the engine. UNAUTHORIZED
MODIFICATIONS to the engine may impair the function
and/or safety and affect engine life. If the engine does
not perform properly, consult your local Kubota Engine
Distributor first.

1AAACAAAPGO8B

2. WEAR SAFE CLOTHING AND PERSONAL PROTECTIVE EQUIPMENT (PPE)

* DO NOT wear loose, torn or bulky clothing around the
machine that may catch on working controls and

projections or into fans, pulleys and other moving parts
causing personal injury. I
e Use additional safety items-PPE, e.g. hard hat, safety ]
protection, safety goggles, gloves, etc., as appropriate
or required. @ @

e DO NOT operate the machine or any equipment
attached to it while under the influence of alcohol,
medication, or other drugs, or while fatigued.

e DO NOT wear radio or music headphones while 1AEAAsAAPa130
operating the engine.
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SERVICING OF THE ENGINE

Your dealer is interested in your new engine and has the
desire to help you get the most value from it. After
reading this manual thoroughly, you will find that you
can do some of the regular maintenance yourself.
However, when in need of parts or major service, be
sure to see your KUBOTA dealer.

For service, contact the KUBOTA Dealership from
which you purchased your engine or your local
KUBOTA dealer.

When in need of parts, be prepared to give your dealer
the engine serial number.

Locate the serial number now and record them in the
space provided.

Type Serial No.

Engine

Date of Purchase

Name of Dealer

(To be filled in by purchaser)

133
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2 NAMES OF PARTS

NAMES OF PARTS

1ABABAAAP149A

(1) Intake manifold
(2) Speed control lever
(3) Engine stop lever
(4) Injection pump

(5) Fuel feed pump
(6) Cooling fan

(7) Fan drive pulley

(8) Qil filter cartridge
(9) Water drain cock

(10) Qil filler plug

(11) Exhaust manifold
(12) Alternator

(13) Starter

(14) Oil level gauge
(15) Oil pressure switch
(16) Flywheel

(17) Qil drain plug

(18) Oil pan

(19) Engine hook

134
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3

PRE-OPERATION CHECK

BREAK-IN

During the engine break-in period, observe the following by all means:

1. Change engine oil and oil filter cartridge after the first 50 hours of operation. (See "ENGINE OIL" in "PERIODIC

SERVICE" section.)

2. When ambient temperature is low, operate the machine after the engine has been completely warmed up.

DAILY CHECK

To prevent trouble from occurring, it is important to know the conditions of the engine well. Check it before starting.

A CAUTION

To avoid personal injury:
e Be sure to install shields and safeguards attached to the engine when operating.

* Stop the engine at a flat and wide space when checking.
¢ Keep dust or fuel away from the battery, wiring, muffler and engine to prevent a fire.
Check and clear them before operating everyday. Pay attention to the heat of the
exhaust pipe or exhaust gas so that it can not ignite trash.

I
2
|
)
Z
w

ltem

Ref. page

1. Parts which had trouble in previous operation

2. By walking around the machine

1) QOil or water leaks

15to0 19

15

12

)
2) Engine oil level and contamination
)
4) Amount of coolant

17

(
(
(3) Amount of fuel
(
(

5) Dust in air cleaner dust cup

19

(6) Damaged parts and loosened bolts and nuts

3. By inserting the key into the starter
switch

(1) Proper functions of meters and pilot lamps; no stains on
these parts

2) Proper function of glow lamp timer

4. By starting the engine

1) Color of exhaust fumes

3) Engine start-up condition

2
M
(2) Unusual engine noise
3)
“4)

4) Slow-down and acceleration behavior

~N|o|l N~
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4

OPERATING THE ENGINE

OPERATING THE ENGINE

STARTING THE ENGINE(NORMAL)
A CAUTION

To avoid personal injury:

Do not allow children to approach
the machine while the engine is
running.

Be sure to install the machine on
which the engine is installed, on a
flat place.

Do not run the engine on gradients.
Do not run the engine in an enclosed
area. Exhaust gas can cause air
pollution and exhaust gas poisoning.
Keep your hands away from rotating
parts (such as fan, pulley, belt,
flywheel etc.) during operation.

Do not operate the machine while
under the influence of alcohol or
drugs.

Do not wear loose, torn or bulky
clothing around the machine. It may
catch on moving parts or controls,
leading to the risk of accident. Use
additional safety items, e.g. hard
hat, safety boots or shoes, eye and
hearing protection, gloves, etc., as
appropriate or required.

Do not wear radio or music
headphones while operating engine.
Check to see if it is safe around the
engine before starting.

Reinstall safeguards and shields
securely and clear all maintenance
tools when starting the engine after
maintenance.

IMPORTANT :

Do not use ether or any starting fluid for starting the
engine, or a severe damage will occur.

When starting the engine after a long storage (of
more than 3 months), first set the stop lever to the
"STOP" position and then activate the starter for
about 10 seconds to allow oil to reach every engine

part.

136

1. Set the fuel lever to the "ON" position.

TABACAAAPOG40

(1) Fuel lever (A) "ON"
(B) "OFF"

2. Place the engine stop lever to the
"START" position.

3. Place the speed control lever at more
than half "OPERATION".

(1) Speed control lever (A) "IDLING"

(2) Engine stop lever (B) "OPERATION"
(C) "START"
(D) "STOP"

NAGAND
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OPERATING THE ENGINE 5

4. Insert the key into the key switch and
turn it "ON".

F-3139

KTC Switch

A)
B)
C) "PREHEATING"
D)

"SWITCHED OFF"

(A) "PREHEATING"
"OPERATION" (

(

(

A

B) "SWITCHED OFF"
C) "OPERATION"
D

"STARTING" ) "STARTING"

5. Turn the starter switch to the
"PREHEATING" position to allow the
glow lamp to redden.

6. Turn the key to the "STARTING"
position and the engine should start.
Release the key immediately when the
engine starts.

7. Check to see that the oil pressure lamp
and charge lamp are off. If the lamps are
still on, immediately stop the engine,
and determine the cause.

(See "CHECKS DURING OPERATION" in
"OPERATING THE ENGINE" Section.)

NOTE :

If the oil pressure lamp should be still on,
immediately stop the engine and check;

- if there is enough engine oil.

- if the engine oil has dirt in it.

- if the wiring is faulty.

8. Warm up the engine at medium speed
without load.

IMPORTANT :

If the glow lamp should redden too quickly or too
slowly, immediately ask your KUBOTA dealer to
check and repair it.

A If the engine does not catch or start at 10 seconds
after the starter switch is set at "STARTING" position,
wait for another 30 seconds and then begin the
engine starting sequence again. Do not allow the
starter motor to run continuously for more than 20
seconds.

COLD WEATHER STARTING

If the ambient temperature is below -5°C(23°F)* and the
engine is very cold, start it in the following manner:
Take steps (1) through (4) left.

I
2
0
)
Z
W

5. Turn the key to the "PREHEATING"
position and keep it there for a certain
period mentioned below.

IMPORTANT :

e Shown below are the standard preheating times for
various temperatures. This operation, however, is
not required, when the engine is warmed up.

Ambient Preheating time
temperature Ordinary heat type With glow lamp timer
Above 10°C (50°F) NO NEED
10°C (50°F) to
5°C (23°F) Approx. 5 seconds
See NOTE:
*Below -5°C (23°F) | Approx. 10 seconds
Limit of

. 20 seconds
continuous use

NOTE :

* In case of installing standard glow lamp, glow lamp
goes off after about 6 seconds, when the starter
switch key is turned to preheating position. However
if necessary, keep the starter switch key at
preheating position for longer time, according to the
left recommendation.

6. Turn the key to the "STARTING"
position and the engine should start.
(If the engine fails to start after 10 seconds,
turn off the key for 5 to 30 seconds. Then
repeat steps (5) and (6).)

IMPORTANT :

e Do not allow the starter motor to run continuously for
more than 20 seconds.

e Be sure to warm up the engine, not only in winter, but
also in warmer seasons. An insufficiently warmed-up
engine can shorten its service life.

e When there is fear of temperature dropping below
-15°C (5°F) detach the battery from the machine,
and keep it indoors in a safe area, to be reinstalled
just before the next operation.

e mas
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6 OPERATING THE ENGINE

STOPPING THE ENGINE

1. Return the speed control lever to low
idle, and run the engine under idling
conditions.

2. Set the engine stop lever to the "STOP"
position.

3. With the starter switch placed to the
"OFF" position, remove the key. (Be
sure to return the engine stop lever to
the "START" position to be ready for the
next start.)

(1) Speed control lever (A) "IDLING"

(2) Engine stop lever (B) "OPERATION"
(C) "START"
(D) "STOP"

138

CHECKS DURING OPERATION

While running, make the following checks to see that all
parts are working correctly.

B Radiator Cooling water(Coolant)

A WARNING

To avoid personal injury:

e Do not remove radiator cap until
coolant temperature is well below
its boiling point. Then loosen cap
slightly to the stop position, to
relieve any pressure, before
removing cap completely.

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.

B Oil pressure lamp

The lamp lights up to warn the operator that the engine
oil pressure has dropped below the prescribed level. If
this should happen during operation or should not go off
even after the engine is accelerated more than
1000rpm, immediately stop the engine and check the
following:

1. Engine oil level (See "ENGINE OIL" in "PERIODIC

SERVICE" Section.)

e mas
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H Fuel

A CAUTION

To avoid personal injury:

* Fluid escaping from pinholes may
be invisible. Do not use hands to
search for suspected leaks; Use a
piece of cardboard or wood,
instead. If injured by escaping fluid,
see a medical doctor at once. This
fluid can produce gangrene or a
severe allergic reaction.

e Check any leaks from fuel pipes or
fuel injection pipes. Use eye
protection when checking for leaks.

Be careful not to empty the fuel tank. Otherwise air may
enter the fuel system, requiring fuel system bleeding.
(See "FUEL" in "PERIODIC SERVICE" Section.)

B Color of exhaust
While the engine is run within the rated output range:

The color of exhaust remains colorless.

If the output slightly exceeds the rated level, exhaust
may become a little colored with the output level kept
constant.

If the engine is run continuously with dark exhaust
emission, it may lead to trouble with the engine.

Immediately stop the engine if;

The engine suddenly slows down or accelerates.
Unusual noises are suddenly appear.

Exhaust fumes suddenly become very dark.

The oil pressure lamp or the water temperature
alarm lamp lights up.

REVERSED ENGINE REVOLUTION AND
REMEDIES

A CAUTION

Reversed

To avoid personal injury:

* Reversed engine operation can
make the machine reverse and run it
backwards. It may lead to serious
trouble.

* Reversed engine operation may
make exhaust gas gush out into the
intake side and ignite the air
cleaner; It could catch fire.

engine revolution must be stopped

immediately since engine oil circulation is cut quickly,
leading to serious trouble.

Hl How to tell when the engine starts running

backwards

1. Lubricating oil pressure drops sharply. Oil pressure

warning light, if used, will light.

2. Since the intake and exhaust sides are reversed, the

sound of the engine changes, and exhaust gas will
come out of the air cleaner.

3. A louder knocking sound will be heard when the

engine starts running backwards.

B Remedies
1. Immediately set the engine stop lever to the "STOP"

position to stop the engine.

2. After stopping the engine, check the air cleaner,

intake rubber tube and then other parts and replace
parts as needed.

PRECAUTIONS ON GENERATOR-
EQUIPPED ENGINE

A CAUTION

To avoid personal injury:

If the engine is kept running under no

load or light load (load factor below

30%), unburnt fuel or carbon builds up in

the exhaust system. As a result, the

engine may get damaged or cause a fire.

Run the engine under enough load at

regular intervals to remove unburnt

fuel and carbon deposits.

e Before doing the load operation,
make sure there is nothing
flammable around the engine.

* Do not put a load all at once on the
engine, but gradually.

¢ If by any chance, spark rises out of

the muffler outlet, DO NOT GET
THE ENGINE UNLOADED, BUT
INTERRUPT IT IMMEDIATELY.

I
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MAINTENANCE

MAINTENANCE

A CAUTION

To avoid personal injury:

Be sure to conduct daily checks,
periodic maintenance, refueling or
cleaning on a level surface with the
engine shut off and remove the key.
Before allowing other people to use
your engine, explain how to operate,
and have them read this manual
before operation.

When cleaning any parts, do not use
gasoline but use regular cleanser.
Always use proper tools, that are in
good condition. Make sure you
understand how to use them, before
performing any service work.

When installing, be sure to tighten
all bolts lest they should be loose.
Tighten the bolts by the specified
torque.

Do not put any tools on the battery,
or battery terminals may short out.
Severe burns or fire could result.
Detach the battery from the engine
before maintenance.

Do not touch muffler or exhaust
pipes while they are hot; Severe
burns could resulit.

140
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MAINTENANCE 9
SERVICE INTERVALS
Observe the following for service and maintenance. %
Interval ltem Ref. page 6
Every 50 hours Check of fuel pipes and clamp bands 13 @ E
See NOTE Change of engine oil 15t0 16 | i
Cleaning of air cleaner element 19 1| @
Every 100 hours Cleaning of fuel fiIt.er 14
Check of fan belt tightness 21
Draining water separator -
Check of radiator hoses and clamp bands 18
Replacement of oil filter cartridge -
Every 200 hours (oilppan depth: 90 mm (3.54 in.?) R
Check of intake air line - @
Rgplacement of oil filter cartric.jge 16 il @
Every 400 hours (oil pan depth: 124 mm (4.88 in.)) =
Cleaning of water separator -
Removal of sediment in fuel tank -
Every 500 hours Cleaning of water jacket (radiator interior) 17 t0 19
Replacement of fan belt 21
Replacement of air cleaner element 19 2@
Every year Check of damage in electric wiring and loose i
connections
Every 800 hours Check of valve clearance 23
Every 1500 hours | Check of fuel injection nozzle injection pressure - B @
Check of turbo charger - B @
Every 3000 hours —
Check of injection pump - @
Change of radiator coolant (L.L.C.) 18 to 19
Replacement of radiator hoses and clamp bands 18
Every two years -
Replacement of fuel pipes and clamp bands 13 3| @
Replacement of intake air line - 4@
NAGAND
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10 MAINTENANCE

IMPORTANT :

e The jobs indicated by i must be done after the first 50 hours of operation.

*1 Air cleaner should be cleaned more often in dusty conditions than in normal conditions.

*2 After 6 times of cleaning.

*3 Consult your local KUBOTA Dealer for this service.

*4 Replace only if necessary.

*  When the battery is used for less than 100 hours in a year, check its electrolyte yearly. (for refillable battery's only)

* 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 Warranty Statement in detail.

ENGLISH

NOTE :
A Changing interval of engine oil
Qil pan depth
Models Above 125mm (4.9in.) *below 101 mm
(110 mm D1305-E3) (4.0in.)
All models 200 Hrs 150 Hrs
Initial 50 Hrs

* 101 mm oil pan depth is optional.

**Standard replacement interval
* API service classification: above CF grade
* Ambient temperature: below 35°C (95°F)

NOTE :
Lubricating oil
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 Non-Road 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).
* Lubricating oil recommended when a low-sulfur or high-sulfur fuel is employed.

O : Recommendable X : Not recommendable

Lubricating **Fuel

oil classification - Remarks
Low-sulfur | High-sulfur
CF o o “TBN 210
CF-4 o <
CG-4 o <
CH-4 e} X
Cl-4 e} X

*TBN: Total Base Number

**Fuel

* 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.

e 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).

* Since KUBOTA diesel engines of less than 56 kW (75 hp) utilize EPA Tier 4 and Interim Tier 4 standards, the use
of ultra low sulfur fuel is mandatory for these engines, when operated in US EPA regulated areas. Therefore, please
use No.2-D S15 diesel fuel as an alternative to No.2-D, and use No.1-D S15 diesel fuel as an alternative to No.1-
D for ambient temperatures below -10°C (14°F).

No.1-D or No.2-D, S15 : Ultra Low Sulfur Diesel (ULSD) 15 ppm or 0.0015 wt.%

e mas
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¢ Oil used in the engine should have API classification and Proper SAE Engine Oil according to the ambient

temperatures as shown below:

Above 25°C (77°F)

SAE30, SAE10W-30 or 15W-40

-10t025°C (14°F to 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).

I
2
|
)
Z
w

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

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

EGR: Exhaust Gas Re-circulation

143
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12 PERIODIC SERVICE

PERIODIC SERVICE

FUEL

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

A CAUTION

To avoid personal injury:

« Do not mix gasoline or alcohol with
diesel fuel. This mixture can cause
an explosion.

« Be careful not to spill fuel during
refueling. If fuel should spill, wipe it
off at once, or it may cause a fire.

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

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

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

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

» Always keep spilled fuel and lubricant
away from engine.

B Fuel level check and refueling

1.

2.

Check to see that the fuel level is above the lower
limit of the fuel level gauge.

If the fuel is too low, add fuel to the upper limit. Do
not overfill.

W Carbon
Flash Point, aterand | posidueon Ash
o Sediment, ) .
C 10 percent weight
volume A o
(°F) % Residuum, %
° %
Min Max Max Max
52
(125) 0.05 0.35 0.01
Distillation Viscosity ’ .
; ’ Viscosity
Temperatures, Kinematic
o~ (o0 Saybolt,
C(°F) cStor
90% mm /s at 37 8808(81 SEJ"F)
Point 40°C ’
Min Max Min Max Min Max
282 338
(540) (640) 1.9 4.1 32.6 401

144

Sulfur, Copper
weight Strip NC L?rtnatr)]:r
% Corrosion
Max Max Min
0.50 No. 3 40

Cetane Rating : The minimum recommended Fuel

Cetane Rating is 45. A cetane rating greater than 50

is preferred, especially for ambient temperatures

below -20 °C (-4 °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 590 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 JUN87)

Since KUBOTA diesel engines of less than 56 kW

(75 hp) utilize EPA Tier 4 and Interim Tier 4

standards, the use of ultra low sulfur fuel is

mandatory for these engines, when operated in US

EPA regulated areas. Therefore, please use No.2-D

S15 diesel fuel as an alternative to No.2-D, and use

No.1-D S15 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 Society of Testing and Materials

4) US EPA : United States Environmental
Protection Agency

5) No.1-D or No.2-D, S15 : Ultra Low Sulfur Diesel
(ULSD) 15 ppm or 0.0015 wt.%

IMPORTANT :

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

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

Be careful not to let the fuel tank become empty, or
air can enter the fuel system, necessitating bleeding
before next engine start.
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B Air bleeding the fuel system IMPORTANT :
e Tighten air vent plug of the fuel injection pump

A CAUTION exzzpt Iwhen bleeding, or it may stop the engine
suddenly.

To avoid personal injury;

+ Do not bleed a hot engine as this [TANK BELOW INJECTION PUMP SYSTEM]
could cause fuel to spill onto a hot
exhaust manifold creating a danger
of fire.

L
2
a0
)
<
T

Air bleeding of the fuel system is required if;

» after the fuel filter and pipes have been detached
and refitted;

o 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. 1538

3. Screw back the plug when bubbles do not come up
any more. (1) Fuel tank below injection pump

. S (2) Pre-filter

4. Open the air vent plug on top of the fuel injection (3) Electric or Mechanical pump
pump. (4) Main Filter

5. Retighten the plug when bubbles do not come up (5) Injection pump
any more.

B Checking the fuel pipes

A caution
To avoid personal injury;
A Check or replace the fuel pipes after
stopping the engine. Broken fuel
pipes can cause fires.

[GRAVITY FEED SYSTEM]

O

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

2. If the fuel pipes, made of rubber, became worn out,
E 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

D-2102 ’Y

(1) Air vent plug them at once.
(2) Injection pump 4. After replacement of the pipes and bands, air-bleed
(3) Fuel filter the fuel system.

[PROCEDURE 5] (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 i)

e mas
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IMPORTANT : IMPORTANT :

e 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 malfunction.

ENGLISH

F-7065

(1) Oring
(1) Clamp band (2) Filter element
(2) Fuel pipe (3) Spring

(4) Filter bowl
(5) Screw ring

H Cleaning the fuel filter pot

Every 100 hours of operation, clean the fuel filter in a W Fuel filter cartridge replacement

clean place to prevent dust intrusion. ) . )

1. Close the fuel filter lever. 1. Replace thg fuel filter cartridge with a new one every

400 operating hours.

2. Apply fuel oil thinly over the gasket and tighten the
cartridge into position by hand-tightening only.

3. Finally, vent the air.

IMPORTANT :

* Replace the fuel filter cartridge periodically to
prevent wear of the fuel injection pump plunger or
the injection nozzle, due to dirt in the fuel.

F-7736

(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
du_st and dirt. _ _ 1ABACAAAPD120
5. Air-bleed the injection pump. (1) Fuel filter cartridge
(2) Air vent plug
(3) Oring
(4) Pipe joint
(5) Cover

e mas
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ENGINE OIL
A CAUTION

To avoid personal injury:

e 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.

Checking oil level and adding engine oil

1. Check the engine oil level before starting or more
than 5 minutes after stopping the engine.

2. Remove the oil level gauge, wipe it clean and
reinstall it.

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

level.

|
Lt
- :l_ Wi
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b
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| II || ol ;
| |
| 1
1ABABAAAP148A
(1) Qil filler plug [Lower end of oil level gauge]

(2) Oil level gauge (A) Engine oil level within this

range is proper.
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4. If the 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.

I
2
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Engine oil quantity

Model Quantity

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

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

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

Oil quantities shown are for standard oil pans.

IMPORTANT :

e Engine oil should be MIL-L-2104C or
properties of API classification CF or higher.
Change the type of engine oil according to the
ambient temperature.

have

SAE30 or SAE10W-30

above 25°C (77°F) SAE15W-40

SAE10W-30

-10°C 10 25°C (14°F o 77°F) | o caE1ew.40

below -10°C (14°F) SAE10W-30

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

e mas
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B Changing engine oil

A CAUTION

To avoid personal injury:

* Be sure to stop the engine before
draining engine oil.

e When draining engine oil, place
some container underneath the
engine and dispose it according to
local regulations.

e 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-141124

(1) Qil drain plug

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

B Replacing the oil filter cartridge

A CAUTION

To avoid personal injury:
* Be sure to stop the engine before
changing the oil filter cartridge.

e 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.

bl N

(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.

e mas
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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:

e Do not stop the engine suddenly,
stop it after about 5 minutes of
unloaded idling.

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

e 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.

B Checking coolant level, adding coolant

1. Remove the radiator cap, after the engine has
completely cooled, and check to see that coolant
reaches the supply port.

(1) Radiator pressure cap

2. If the 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.

B-1772

(1) Recovery tank (A) "FULL"

(B) "LOW"

3. When the coolant level drops due to evaporation,

add water only up to the full level.

4. Check to see that two drain cocks; one is at the

crankcase side and the other is at the lower part of
the radiator as figures below.

B-1a118

(1) Coolant drain cock
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IMPORTANT :

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

* If coolant 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.

H Changing coolant

1. To drain coolant, always open both drain cocks and
simultaneously open the radiator cap as well. With
the radiator cap kept closed, a complete drain of
water is impossible.

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

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

Models Quantity

D1005-E4, D1105-E4,

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.)

B Remedies for quick decrease of coolant

1. Check any dust and dirt between the radiator fins
and tube. If any, remove them from the fins and the
tube.

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

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

B 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. If hose 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.

M Precaution 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.

H Cleaning 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.

e mas
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B Anti-freeze
Vol % Freezing Point Boiling Point *
A CAUTION Anti-freeze °c °F °c °F
To avoid personal injury: 0 7 ) 108 226
e 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.

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

substances.
e Anti-freeze is extremely flammable
and explosive under certain

conditions. Keep fire and children
away from anti-freeze.

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

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

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

Always use a 50/50 mix of long-life coolant and clean

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

3. Mixing the LLC
Premix 50% LLC with 50% clean soft water. When
mixing, stir it up well, and then fill into the radiator.

4. The procedure for the mixing of water and anti-
freeze differs according to the make of the anti-
freeze. Refer to SAE J1034 standard, more
specifically also to SAE J814c.

151

*At 1.013 x 10*"Pa (760 mmHg) pressure
(atmospheric). A higher boiling point is obtained by
using a radiator pressure cap which permits the

development of pressure within the cooling
system.

5. Adding the LLC

(1) Add only water if the coolant level reduces in the
cooling system by evaporation.

(2) If there is a coolant leak, add the LLC of the same
manufacturer and type in the same coolant percent-
age.

*Never add any long-life coolant of different manufactur-

er. (Different brands may have different additive compo-

nents, and the engine may fail to 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 :

e 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).

NAGANOD
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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.

e 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.

H 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.)

152

IMPORTANT :

e |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 3

(1) Air cleaner body
(2) Element

(3) Wing bolt

(4) Dust cup

(5) "TOP" mark

H Dust indicator (optional)

If the red signal on the dust indicator attached to the air
cleaner is visible, the air cleaner has reached the
service level.

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

(1) "RESET" button
(2) Dust indicator
(3) Service level
(4) Signal
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ELECTRIC WIRING FAN BELT -

I - (77)

B Adjusting Fan Belt Tension -

A caution =

To avoid personal injury: A zZ

’ Shorting of electric cable or wiring CAUTION . L
may cause a fire. To avoid personal injury:

* Check to see if electric cables and * Be sure to stop the engine and
wiring are swollen, hardened or remove the key before checking the
cracked. belt tension.

e Keep dust and water away from all e Be sure to reinstall the detached
power connections. safety shield after maintenance or
Loose wiring terminal parts, make checking.

bad connections. Be sure to

repair them before starting the Proper fan belt A deflection of between 7 to 9 mm
engine_ tenspion (0.28 to 0.35 in.) when the belt is
pressed in the middle of the span.

Damaged wiring reduces the capacity of electrical parts.

Change or repair damaged wiring immediately. 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 :

e Ifbeltis 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 0.35in.)
(2) Bolt and nut (under load of 10 kgf (22.1 Ibs))
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CARRIAGE AND STORAGE

CARRIAGE AND STORAGE

CARRIAGE
A CAUTION

To avoid personal injury:

* Fix the engine securely not to fall
during operation.

e Do not stand near or under the
engine while carrying it.

* The engine is heavy. In handling it,
be very alert not to get your hands
and body caught in.

. Use carrier such as crane when carrying the engine,

or hurt your waist and yourself. Support the engine
securely with rope not to fall while carrying it.

. When lifting the engine, put the hook securely to

metal fittings attached to the engine. Use strong
hook and fittings enough to hang the engine.

154

STORAGE
A CAUTION

To avoid personal injury:

e Do not clean the machine with
engine running.

* To avoid the danger of exhaust fume
poisoning, do not operate the
engine in a closed building without
proper ventilation.

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

Before storing the engine for more than a few months,
remove any dirt on the machine, and:

1.

8.

9.

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

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

Check all the bolts and nuts, and tighten if
necessary.

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

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.

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.

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

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

B When 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, clean the
filter with kerosene.

*

*

Air or water mixed
in fuel system

*

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

To attain proper fuel injection
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
engine cranks
slow.

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

Battery is
discharged and the
engine will not
crank.

*

Charge battery.

* In winter, always remove battery from
machine, charge fully and keep
indoors. Install in machine at time of
use.

B When output is insufficient

Cause

Countermeasures

Fuel is insufficient.

Check fuel system.

Overheating of

*

*

Check lubricating oil system.
Check to see if lubricating oil filter is
working properly.

moving parts * Filter element deposited with impurities
would cause poor lubrication. Change
element.

Air cleaner is * Clean the element every 100 hours of

dirty operation.

Injection pump
wear

*

Do not use poor quality fuel as it will
cause wear of the pump. Only use No.
2-D diesel fuel. (See "FUEL" in
"PERIODIC SERVICE" Section.)

NOTE :

* If the cause of trouble can not be found, contact your KUBOTA dealer.
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B When engine suddenly stops

B When engine overheats

nozzle.

Moving parts are
overheated due to
shortage of
lubrication oil or
improper
lubrication.

Check amount of engine oil with oil
level gauge.

Check lubricating oil system.
Atevery 2 times of oil change, oil filter
cartridge should be replaced.

B When color of exhaust is especially bad

Cause

Countermeasures

Fuel is of
extremely poor
quality.

*

Select good quality fuel.
Use No. 2-D diesel fuel only.

Nozzle is bad.

*

If necessary, replace with new
nozzle.

B When engine

must be stopped immediately

Coolant insufficient

Cause Countermeasures Cause Countermeasures
* Check the fuel tank and refill the fuel, Engine oil * Check oil level. Replenish oil as
Lack of fuel if necessary. insufficient required.
* Also check the fuel system for air or
leaks. Fan belt broken or | , Change belt or adjust belt tension.
elongated
Bad nozzle If necessary, replace with a new -

Replenish coolant.

Excessive
concentration of
antifreeze

*

Add water only or change to coolant
with the specified mixing ratio.

Radiator net or
radiator fin clogged
with dust

*

Clean net or fin carefully.

Inside of radiator
or coolant flow
route corroded

*

Clean or replace radiator and parts.

Fan or radiator or
radiator cap

*

Replace defective parts.

defective

Thermostat * Check thermostat and replace if
defective necessary.

Temperature * Check temperature with thermometer
gauge or sensor I if

defective and replace if necessary.

Cause

Countermeasures

Overload running

*

Reduce load.

Color of exhaust
suddenly turns
dark.

*

Check the fuel injection system,
especially the fuel injection nozzle.

Head gasket
defective or water
leakage

*

Replace parts.

Bearing parts are
overheated.

*

Check the lubricating system.

Unsuitable fuel
used

*

Use the specified fuel.

Qil lamp lights up
during operation.

*

*

* %

Check the lubricating system.
Check the function of the relieve
valve in the lubricating system.
Check pressure switch.

Check filter base gasket.
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SPECIFICATIONS 25

SPECIFICATIONS

&
-
S
Model D1005-E4 | D1105-E4 w
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/cm:, 1991 psi)
Injection timing (Before T.D.C.) 20° 18°
Compression ratio 24 :1
Fuel Diesel Fuel No.2-D (ASTM D975)
I(:g[lg;r;tsification) above CF grade
Dimension mm (in.) 497.8 x 396.0 x 602.0
(length x width x height) (19.60 x 15.59 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.
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26 SPECIFICATIONS

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 Ty

pe 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, 1.2 kW

Charging generator 12V, 480 W

Recommended battery capacity

12V, 65 AH, equivalent 12V, 75 AH, equivalent

NOTE :

* Specifications are subject to change without notice.
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WIRING DIAGRAMS 27

WIRING DIAGRAMS

EU standard
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+ are reference, NOT equiped for standard engine spec.

* Non marked wire dia. is 0.8~1.25 mm=.

* The parts boxed in i~
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* The parts boxed in ¢
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License Agreement

The products include computer software, its related medium, printed papers such as documents

of manuals, online documents or electronic document, and internet services. The products may

be attached to the amended or additional articles of the agreement.

1. Term of use
The contents of manuals including electric manual (manuals) may be changed without notice
due to the products specification change. Please acknowledge that there is the case that the
product and manuals have differences when you use it as reference information.

2. Safety precautions
Basic precautions on safety” in the manual is according to the laws and regulations which
were in force at the time when the manuals were produced. The contents may be different
from current contents.

3. Copyright
Nagano holds the intellectual property right for the manuals. It is not allowed to make
any copies, replication, modification or distribution of a part or whole of manuals without
permission. However if electric medium is provided such as disks or others, it is allowed to
print one document for using the product.

4. Content guarantee
The manuals are provided for customers’ convenience. Nagano is not obligated to any claims
in the unlikely event of damage that occurs and that is caused by whether the manual is
available or not. Nagano provides product assurance according to the license agreement but
Nagano does not guarantee the product safety based on the manuals.

NAGANO S15Auj Crawler Telescopic boom MEWP Operation Manual
Document# S15AUJ-ENG

Issued by NAGANO INDUSTRY CO, LTD

3297-2 Yawata, Chikuma City, NAGANO 387-8561 JAPAN
WWW.nagano-i.co.jp

Copyright © 2014-2017 NAGANO INDUSTRY CO, LTD
All Rights Reserved
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