SV414
SHOP MANUAL

SAKAI
3498-64214-0






Introduction

This manual provides important information to familiarize you with safe operating
and maintenance procedures for your SAKAI roller. Even though you may be
familiar with similar equipment you must read and understand this manual before
operating or servicing this unit.

Safety is everyone’s business and it is one of your primary concerns. Knowing the
guidelines presented in this manual will help provide for your safety, for the safety

of those around you and for the proper operation and maintenance of the machine.
Improper operation is dangerous and can result in injury or death.

Sakai Heavy Industries cannot foresee all possible circumstances or varying
conditions to which the operator, serviceman or machine may be exposed to that
might lead to a potential hazard. Therefore, the warnings and cautions listed in
this manual and those placed on the machine are not intended to be all inclusive
and liability for personal injury or damage to equipment or property cannot be
assumed.

All information, specifications and illustrations in this publication are based on
the product information available at the time that the publication was written. The
contents may change without prior notice due to modifications of the model.
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SAFETY

1. GENERAL SAFETY

1-1. Understanding the Safety Symbols and Words

The words DANGER, WARNING, and CAUTION are used with the safety-alert symbol.
DANGER identifies the most serious hazard. When the symbols DANGER, WARNING and
CAUTION are displayed, become alert. Your safety or those around you may be involved.
NOTICE is used to provide important information that is not hazard related.

MADANGER: Indicates an imminently hazardous situation or condition which if not avoided
can result in serious personal injury or death.

AWARNING: Indicates a potentially hazardous situation or condition which if not avoided
can result in serious personal injury or death.

A CAUTION: Indicates a potentially hazardous situation or condition which if not avoided
may result in moderate personal injury or damage to the machine or
personal property.

(NOTICE): Indicates important information about operation or maintenance of the
machine that may cause damage, breakdown, or shortened service life of
the machine if you fail to observe or important point to maintain of quality in
maintenance works.

% : Indicates standard value to judge whether measured value is good or not.

S Items that indicate the weight of a part or equipment and require attention in wire
ks selection and operating posture for slinging operation.

M In the assembly operation, tightening torque in locations that require particular
Nmo attention.

1-2. General

» Operators and maintenance personnel must be alert to recognize and avoid potential
hazards. They should also have comprehensive training, the required skills and necessary
tools to perform the job safely.

* The machine was built in accordance to the latest safety standards and recognized safety
rules. Nevertheless, misuse of the machine may result in risk to life and limb of the user or
nearby personnel and may cause damage to the machine or other property.

» The machine must only be used for its intended purpose as described in the Operator’s
Manual. It must be operated by safety-conscious persons who are fully aware of the risks
involved when operating the machine. Any malfunctions especially those affecting the safety
of the machine must be corrected immediately.
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* The machine is designed specifically for the compaction of asphalt or soil road construction
materials. Use of the machine for other purposes such as towing other equipment is
considered contrary to the designated use. The manufacturer cannot be responsible or held
liable for any damage resulting from such use. The risk for such use lies entirely with the
user.

» Operating the machine within the limits of its designated use also involves compliance with
the inspection and maintenance requirements contained in the Operation and Maintenance
Manual.

1-3. Qualifications of Operators and Maintenance Personnel

» Work on the machine must be performed by qualified personnel only. Individual
responsibilities of personnel regarding operation, maintenance, repair of the machine must
be clearly stated.

* Define the operator’s responsibilities; the operator should have authority to refuse
instructions that are contrary to safety.

* Do not allow persons being trained to operate or perform maintenance on the machine
without constant supervision by an experienced person.

» Work on the electrical system of the machine must be done only by an experienced person
or under the guidance of a skilled electrician and according to electrical engineering rules
and regulations.

» Work on the frame, brakes, hydraulic and steering systems must be performed by skilled
personnel with special knowledge and training for such work.

1-4. Safety Practices and Policies

» Keep the manuals in the container provided on the machine. Manuals must always be
available at the site where the machine is being used.

* The operator or user of the machine must be aware of all applicable or legal and mandatory
regulations relevant to accident prevention and environmental protection. These regulations
may also deal with handling of hazardous substances, the required proper personal safety
and protective equipment and traffic or jobsite regulations.

* Machine operating instructions should also be supplemented with detailed instructions
pertaining to the specific jobsite or work location.

 Always be sure the persons working on the machine have read the operating instructions
and all safety precautions before beginning work. Reading safety instructions after work has
already begun is too late.

» Wear close fitting garments and always tie back and secure long hair, also avoid wearing
jewelry such as rings. Injury can result from loose clothing, hair or jewelry being caught up
in the machinery or rotating parts.

* Use protective equipment as required by the circumstances or by law.

sAvd AV) O
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* Observe all safety instructions and warnings attached to the machine.

» Make sure all safety instructions and warnings on the machine are complete and perfectly
legible.

 Stop the machine immediately in the event of any malfunction. Report any malfunction
immediately to the supervisor or other person of authority.

* Never perform service or maintenance on the machine unless the drums or tires are
adequately blocked, articulation lock bar and pin is in the locked position and the parking
brake is applied.

* Never make any modifications to the machine which might affect safety without the
manufacturer’s approval.

* Always perform the recommended routine inspections and adjustments according to the
prescribed intervals.

1-5. Pre Start Inspection

* Inspect your machine daily. Ensure that the routine maintenance and lubrication are properly
performed. Repair or replace any malfunctioning, broken or missing parts before using the
machine. Refer to the maintenance schedule in the Operator’s Manual.

» Check that all instructions and safety stickers are in place and readable.

* Never fill the fuel tank with the engine running or while near an open flame or while smoking.

* Always clean up any spilled fuel.

» Check for any warning tags placed on the machine, do not operate the machine until all
repairs have been made and warning tags have been removed by authorized personnel.

» Check the seat belt for wear or damage; inspect the belt hardware and fabric. Replace
if hardware is damaged or the belt is frayed or nicked or stitching is loose. Check that
mounting hardware is tight.

* Clean the steps and operating platform of dirt and foreign matter to reduce danger of
slipping.

* Know how to shut-down or stop the machine immediately in case of emergency.

» Know the capabilities and limitations of the machine such as speed, gradeability, steering
and braking.

* Be aware of the dimensions of the machine such as height, weight especially for
transporting.

1-6. Safety Instructions

* Take all necessary precautions to ensure that the machine is used only when in a safe and
reliable condition.

* Avoid any operational mode that might compromise safety.

» Operate the machine only if all protective and safety devices are in place and fully
functional.

* Always use the hand rails and steps to get on and off your machine maintaining 3-point
contact (using both hands).
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1-7. Starting

« Start the machine only from the driver’s seat and always wear the seat belt.

» Watch that the warning lights and indicators during start-up and shutdown are working in
accordance with operating instructions.

» Watch that no one is in danger before starting and when moving the machine.

» Check that braking, steering, signals and lights are fully functional before starting work or
traveling with the machine.

1-8. Operating

» Always make sure that there are no obstructions or persons in your line of travel before
starting the compactor in motion.

* Never climb on and off the machine while it is in motion.

» Always remain seated with the seat belt fastened when traveling, compacting or loading or
unloading the machine.

» Use caution and be very observant when operating in close quarters and congested areas.

* Obey all traffic regulations when working on public roads and make sure machine is
compatible with these regulations.

* Never carry passengers.

* Know and use the hand signals for particular jobs and who has the responsibility for
signaling.

* Do not work close to edges or in the vicinity of overhanging banks or on grades that could
cause the compactor to slide or roll over. Avoid any areas that may be a risk to machine
stability.

« Avoid side hill travel. Always operate up and down the slope. Always keep the propulsion
(travel control) lever in low speed range when climbing or descending hills or steep grades.

» Make sure there is sufficient clearance when crossing underpasses, bridges and tunnels or
when passing under overhead power lines.

* Never allow anyone to stand in the articulation area of the machine when the engine is
running.

* Always look in all directions before reversing the direction of travel.

» Always switch on the lighting system (if equipped) during poor visibility conditions and after
dark.

* Do not attempt to control the compactor travel speed with the throttle control. Maintain
engine speed at the full operating RPM.

* Do not run the engine in a closed building for an extended period of time. Exhaust fumes
can Kill.

1-9. Stopping

» Always park the machine in a safe area on solid and level ground. If this is not possible,
always park at a right angle to the slope and block the drums or tires.

* Do not leave the operator’s platform with the engine running. Always move the travel lever
to neutral position and apply the parking brake then turn the starter switch to OFF.

* Lock all lockable compartments.

 Park behind a safe barrier, use proper flags, and warning devices, especially when parking
in areas of heavy traffic.
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1-10. Maintenance

* In any performing any work concerning the operation, adjustment or modification of the
machine or it's safety devices or any work related to maintenance, inspection or repair,
always follow the start-up and shut-down procedures in the Operator’s Manual and the
Maintenance Manual.

» Ensure that the maintenance area is safe and secure.

* If the machine is shut down for maintenance or repair work

it must be secured against inadvertent starting by removing A DANGER
the starter key and attaching a warning sign to the starter Do not operate.
switch. Keeg this warning tag, if not used, in tool box,

* The machine must be parked on stable and level ground
with the drums or tires blocked to prevent inadvertent
movement.

* Immediately after the engine has stopped, the exhaust
system, engine, radiator coolant, engine oil, hydraulic fluid
and other lubricants and components will be very hot.
Fluids can be under pressure, removing the radiator cap
or draining oil or changing filters can cause serious burns. ,,,SS‘)AQQ{“(S,,,,,;»3,
Wait until the machine has cooled down.

» Use care when attaching and securing lifting tackle to
individual parts and large assemblies being removed
or repositioned for repair purposes to avoid the risk of
accident. Use lifting devices that are in perfect condition and
of sufficient lifting capacity. Never stand under suspended a

loads. I
[—

* Always use the proper tools and workshop equipment in
good condition when performing maintenance or repairs on

the machine.
» Always use specially designed safety ladders and working ’/

platforms when working above floor level. Never use 3
machine parts as a climbing aid.

» Keep all steps, handles, handrails, platforms and ladders free from mud, dirt, grease, ice or
snow.

+ Clean the machine, especially threaded connections of any traces of oil or fuel before
carrying out any maintenance or repairs. Never use aggressive detergents. Use lint free
cleaning rags.

» Examine all fuel, lubricant and hydraulic fluid lines and connectors for leaks, loose
connections chafe marks or damage after cleaning.

* Repair or replace defective parts immediately.

* Whenever possible, avoid servicing or maintenance when the engine is running unless the
drums or tires are adequately blocked, the articulation lock bar is in the locked position and
the parking brake is applied.

* Never fill the fuel tank with the engine running, while near an open flame or while smoking.
Always clean up any spilled fuel.

» Ensure safe operation, optimum performance of the machine and its warranty by using only
genuine SAKAI replacement parts.
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* Use only the specified fluids and lubricants. Substitute only products known to be equivalent
from reputable manufacturers.

* Disconnect the battery cables when working on the electrical system
or when welding on the compactor.

* Be sure the battery area is well ventilated (clear of fumes) should it be
necessary to connect a jumper cable or battery charger. Fumes can
ignite from a spark and may explode.

* Be sure battery charger is OFF when making connections if charging is required.

* Use only original fuses with the specified rating. Switch off the machine immediately if
trouble occurs in the electrical system.

» Work on the electrical system may only be carried out by a qualified electrician or by a
specially trained person according to electrical engineering principles.

* Inspect the electrical equipment of the machine at regular intervals. Defects such as loose
connections or burnt or scorched wires must be repaired or replaced immediately.

* Do not weld, flame cut or perform grinding on the machine unless expressly authorized,
as there may be a risk of fire or explosion. Disconnect the battery when welding on the
machine.

* Clean the machine and its surrounding from dust or other flammable substances and make
sure the area is adequately ventilated before beginning welding, flame cutting or grinding
operations.

* Inspect hydraulic hoses at regular intervals and immediately replace if they show signs of
chafing, cracking, brittleness, deformation, blistering, fitting separation, leakage, corrosion
or other damage which may affect their function or strength.

* Do not work on hydraulic system while the engine is running and the system is under
pressure. The hydraulic system remains pressurized even after the engine has stopped.

* Do not disconnect hydraulic hoses or fittings until the pressure has been properly relieved.

» Wait until the systems and fluid have cooled down before disconnecting.

* Never use your hands to check for leaks when inspecting a hydraulic system. Use a piece
of cardboard and always wear gloves and safety glasses.

tJ—-W

» Get immediate medical attention if fluid has been injected under your skin. Fluid penetration
from a pin hole leak can cause severe injury or death.

 Ensure that hydraulic lines and hoses are routed and fitted properly. Ensure that no
connections are interchanged. All fittings, lengths and specifications of hoses must comply
with the technical requirements.

» Observe all product safety regulations when handling fuel, oils, grease, engine coolant and
other chemical substances. Be careful especially when these items are hot as there is a risk
of burning or scalding.

 Operate internal combustion engines and fuel operated heating systems
only in adequately ventilated premises. Before starting the engine in an
enclosed area, make sure there is sufficient ventilation.
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1-11. Transporting the Machine

» Use only suitable and approved trailers and haul vehicles and lifting equipment of sufficient
capacity.

* Entrust to experienced personnel the fastening and lifting of loads and instructing of crane
operators.

» Only experienced persons familiar with the operation of the machine may load and unload
the machine.

* Use ramps or a loading dock when loading or unloading the machine. Ramps must be the
proper strength, low angle and the proper height and width.

* Block the drums or tires (front and rear) of the hauling vehicle when loading and unloading
the compactor. Ensure that the haul vehicle is on level ground and approach the loading
ramps squarely to make sure that the compactor does not slide off the edge of the ramp.

» Keep the deck clear of mud, oil, ice or snow or other materials that can make the deck
slippery.

* Position the compactor on the trailer or transport vehicle centered from side to side, and
apply the brake. Shut off the engine and lock all lockable compartments.

* Block the drums or tires and lock the articulation lock bar. Chain the machine down properly
using the appropriate tackle.

* Know the overall height of the compactor and hauling vehicle. Observe height and weight
regulations and be sure you can pass safely at overhead obstructions.

* Obey all traffic regulations and be sure that the proper clearance flags, lights and warning
signs including “Slow Moving Vehicle” emblem are displayed when traveling on public roads.

* Know the approximate stopping distance at any given speed.

* Drive Safely. Never turn corners at excessive speeds.
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SPECIFICATIONS SVv414D
1. SPECIFICATION DATA
1-1. SV414D
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Model & Tvoe Model SAKAI SV414D with ROPS
¥p Type VIBRATORY SINGLE-DRUM ROLLER
. . without ballast 7,090 kg ( 15,630 Ibs. )
Operating weight with ballast N/A kg ( N/A bs. )
Maximum weight 7,150 kg ( 15,765 Ibs. )
Weight - . with ROPS 6,960 kg ( 15,345 1bs. )
h ht
Shipping weig without ROPS 6,740 kg (14860 Ibs. )
Load on front axle with operating weight 3,490 kg ( 7,695 Ibs. )
Load on rear axle with operating weight 3,600 kg ( 7,935 Ibs. )
Overall length 5,035 mm ( 198 in. )
Overall width 1,905 mm ( 75 in. )
. with ROPS 2,810 mm ( 111 in. )
O Il height
verall helg without ROPS 2,075 mm ( 82in. )
Wheelbase 2,655 mm ( 105 in. )
Compaction width 1,700 mm ( 67 in. )
Front drum (outer shell)| width x dia. x thickness 1,700 mm x 1,220 mm x 22 mm (67 in. x 48 in. x 0.9in.)
Front drum (inner shell)| width x dia. x thickness N/A (N/A)
Dimensions Front drum (pad foot) | height x dia. x pcs. N/A (N/A)
Rear tvers Size 14.9-24-8PR
Y Inflation pressure 177 kPa ( 26.0 psi )
Ground clearance 305 mm ( 12.0 in. )
Right 395 mm ( 15.6 in. )
Kerb clearance Left 395 mm ( 156 in. )
. Right 102.5 mm ( 4.0 in. )
Side clearance Left 102.5 mm ( 40in. )
Leveling blade width N/A mm ( N/A in. )
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SPECIFICATIONS

Performance

Centrifugal | Low amplitude 93 kN ( 20,905 Ibf. )
force High amplitude 118 kN ( 26,525 Ibf. )
Low amplitude 38.0 Hz ( 2,280 vpm )
Front Frequency ion amplitude 30.0 Hz ( 1,800 vpm )
. Amplitude Lc.>w ampllFude 0.75 mm ( 0.030 !n. )
Vibrator High amplitude 1.55 mm ( 0.061 in. )
system Centrifugal | Low amplitude N/A kN ( N/A Ibf. )
force High amplitude N/A kN ( N/A Ibf. )
Low amplitude N/A Hz ( N/A vpm )
Rear Frequency figh amplitude N/A Hz ( N/A vpm )
. Low amplitude N/A mm ( N/A in. )
Amplitud
MPIIAE [ High amplitude N/A mm ( NAn. )
Static linear| Front drum| Operating weight 201 N/cm ( 115 Ibf./in. )
pressure | Rear drum | Operating weight N/A N/cm ( N/A Ibf./in. )
- |Low 748 Nicm ( 425 Ibf/in. )
Operating | amplitude
Li Front drum weidht High
near | bynamic g on 895 Nicm  ( 510 Ibf/in. )
pressure | . amplitude
linear Low
pressure . . N/A N/cm ( N/A Ibf./in. )
Operating | amplitude
Rear drum weiaht High
g an N/A N/cm ( N/A Ibf.fin. )
amplitude
Number of speed shift 3 speed
Traveling 1st 0 to 4 km/h ( to 2.5 mile/h )
speed Speed range 2nd 0 to 6 km/h ( to 3.7 mile/h )
3rd 0 to 9.5 km/h ( to 5.9 mile/h )
Gradeability (without vibration) 63 % ( 32 ° )
Machine clearance radius inside 31 m ( 123 in. )
Turning Machine clearance radius outside 51 m ( 201 in. )
radius Turning radius inside compacted surface 32 m ( 126 in. )
Turning radius outside compacted surface 49 m ( 193 in. )
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1-2. SV414T
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Model & Tvoe Model SAKAI SV414T with ROPS
Pe I Type VIBRATORY SINGLE-DRUM ROLLER
Operating weight without ballast 7,090 kg ( 15,630 Ibs. )
perating weig with ballast N/A kg ( N/A Ibs. )
Maximum weight 7,150 kg ( 15,765 Ibs. )
Weight . . with ROPS 6,960 kg ( 15,345 Ibs. )
Shipping weight without ROPS 6,740 kg (14,860 Ibs. )
Load on front axle with operating weight 3,490 kg ( 7,695 Ibs. )
Load on rear axle with operating weight 3,600 kg ( 7,935 Ibs. )
Overall length 5,035 mm ( 198 in. )
Overall width 1,905 mm ( 75 in. )
. with ROPS 2,830 mm ( 111 in. )
Overall height without ROPS 2,095 mm ( 82in. )
Wheelbase 2,655 mm ( 105 in. )
Compaction width 1,700 mm ( 67 in. )
Front drum (outer shell)| width x dia. x thickness N/A (N/A)
Front drum (inner shell) | width x dia. x thickness| 1,700 mm x 1,120 mm x 16 mm ( 67 in. x44in. x 0.6in.)
Dimensions Front drum (pad foot) |height x dia. x pcs. 75 mm % 1,270 mm x 112 pcs. ( 3.91in. x 50 in. x 112 pcs.)

Rear tvers Size 14.9-24-8PR
Y Inflation pressure 177 kPa ( 26.0 psi )
Ground clearance 330 mm ( 13.0 in. )
Right 430 mm ( 16.9 in. )

K I

erb clearance Left 430 mm ( 169in. )
. Right 102.5 mm ( 4.0 in. )
Side clearance Left 102.5 mm ( 40in. )
Leveling blade width N/A mm ( N/A in. )
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Centrifugal | Low amplitude 93 kN ( 20,905 Ibf. )
force High amplitude 118 kN ( 26,525 Ibf. )
Low amplitude 38.0 Hz ( 2,280 vpm )
Front Frequency ion amplitude 30.0 Hz ( 1,800 vpm )
. Amplitude Lc.>w ampIiFude 0.75 mm ( 0.030 |n )
Vibrator High amplitude 1.55 mm ( 0.061 in. )
system Centrifugal | Low amplitude N/A kN ( N/A Ibf. )
force High amplitude N/A kN ( N/A Ibf. )
Low amplitude N/A Hz ( N/A vpm )
Rear Frequency figh amplitude N/A Hz ( N/A vpm )
. Low amplitude N/A mm ( N/A in. )
Amplitude . mplitude N/A mm ( NAn. )
Static linear| Front drum| Operating weight N/A N/cm ( N/A Ibf./in. )
pressure | Rear drum | Operating weight N/A N/cm ( N/A Ibf./in. )
Low .
Performance Operating | amplitude N/A Niem ( N/A Ibf.fin. )
. Front drum ) -
Linear | amic weight | High N/A Nem  ( N/A Ibffin. )
pressure | . amplitude
linear
pressure . Low . N/A N/cm ( N/A Ibf./in. )
Operating | amplitude
Rear drum weight High
. N/A N/cm ( N/A Ibf./in. )
amplitude
Number of speed shift 3 speed
Traveling 1st 0 to 4 km/h (0 to 2.5 mile/h )
speed Speed range 2nd 0 to 6 km/h (0 to 3.7 mile/h )
3rd 0 to 9.5 km/h (0 to 59 mile/h )
Gradeability (without vibration) 63 % ( 32 ° )
Machine clearance radius inside 31 m ( 123 in. )
Turning Machine clearance radius outside 51 m ( 201 in. )
radius Turning radius inside compacted surface 32 m ( 126 in. )
Turning radius outside compacted surface 49 m ( 193 in. )
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1-3. SV414TF
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Model & Tvoe Model SAKAI SV414TF with ROPS
Pe T Type VIBRATORY SINGLE-DRUM ROLLER
, . without ballast 8,320 kg ( 18,340 Ibs. )
h
Operating weight with ballast N/A kg ( N/A Ibs. )
Maximum weight 8,380 kg ( 18475 1Ibs. )
Weight o . with ROPS 8,190 kg ( 18,055 Ibs. )
Shipping weight without ROPS 7,970 kg (17,570 Ibs. )
Load on front axle with operating weight 4,720 kg ( 10,405 Ibs. )
Load on rear axle with operating weight 3,600 kg ( 7,935 Ibs. )
Overall length 5,035 mm ( 198 in. )
Overall width 1,905 mm ( 75 in. )
. with ROPS 2,840 mm ( 112 in. )
Overall height without ROPS 2,100 mm ( 83in. )
Wheelbase 2,655 mm ( 105 in. )
Compaction width 1,700 mm ( 67 in. )
Front drum (outer shell)| width x dia. x thickness| 1,700 mm x 1,320 mm x 19mm ( 67 in. x 52in. x 0.7 in.)
Front drum (inner shell) | width x dia. x thickness| 1,700 mm x 1,120 mm x 16 mm ( 67 in. x44in. x 0.6in.)
Dimensions Front drum (pad foot) |height x dia. x pcs. 75 mmx 1,270 mm x 112 pcs. ( 3.9in. x 50 in. x 112 pcs.)

Rear tvers Size 14.9-24-8PR
Y Inflation pressure 177 kPa ( 26.0 psi )
Ground clearance 345 mm ( 13.6 in. )
Right 445 mm ( 17.5 in. )

K |

erb clearance Left 445 mm ( 175in. )
. Right 102.5 mm ( 4.0 in. )
Side clearance Left 102.5 mm ( 40in. )
Leveling blade width N/A mm ( N/A in. )
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SV414TF SPECIFICATIONS

Centrifugal | Low amplitude 93 kN ( 20,905 Ibf. )
force High amplitude 118 kN ( 26,525 Ibf. )
Low amplitude 38.0 Hz ( 2,280 vpm )
Front Frequency ion amplitude 30.0 Hz ( 1,800 vpm )
. Amplitude Lc.>w ampIiFude 0.50 mm ( 0.020 |n )
Vibrator High amplitude 1.00 mm ( 0.039 in. )
system Centrifugal | Low amplitude N/A kN ( N/A Ibf. )
force High amplitude N/A kN ( N/A Ibf. )
Low amplitude N/A Hz ( N/A vpm )
Rear Frequency figh amplitude N/A Hz ( N/A vpm )
. Low amplitude N/A mm ( N/A in. )
Amplitude . mplitude N/A mm ( NAn. )
Static linear| Front drum| Operating weight 272 N/cm ( 155 Ibf./in. )
pressure | Rear drum | Operating weight N/A N/cm ( N/A Ibf./in. )
Low .
Performance Operating | amplitude 819 N/em ( 465 Ibf./in. )
. Front drum ) -
Linear | amic weight | High 966 Nicm | 550 Ibf./in. )
pressure | . amplitude
linear
pressure . Low . N/A N/cm ( N/A Ibf./in. )
Operating | amplitude
Rear drum weight High
. N/A N/cm ( N/A Ibf./in. )
amplitude
Number of speed shift 3 speed
Traveling 1st 0 to 4 km/h (0 to 2.5 mile/h )
speed Speed range 2nd 0 to 6 km/h (0 to 3.7 mile/h )
3rd 0 to 10 km/h (0 to 6.2 mile/h )
Gradeability (without vibration) 63 % ( 32 ° )
Machine clearance radius inside 31 m ( 123 in. )
Turning Machine clearance radius outside 51 m ( 201 in. )
radius Turning radius inside compacted surface 32 m ( 126 in. )
Turning radius outside compacted surface 49 m ( 193 in. )

2-006



SPECIFICATIONS

1-4. Common Specifications

Engine

Model

CUMMINS QSF 2.8 (Diesel, EPA-Tier 4)

Type

4-cycle, water-cooled, 4-cylinder in-line, overhead valve,
direct injection type, with turbo charger

Cylinders - Bore x Stroke

94 mm x 100 mm (3.700 in. x 3.940 in.)

Displacement 2.800L ( 171.0 cu.in. )
Rated speed 2,400 min-"
Rated output 55.0kW ( 74 HP )
Mox forque | 300NM (_2210fft )
Performance at 1,600 min
Fuel consumption rate |- 239gkWh (0393IbHPH )
at 2,400 min™’

Fuel consumption

15L/h with fullload (4.0 gal with full load )

Fuel

Diesel (ASTM D975-2D)

Fuel injection pump

Inline injection pmp

Fuel system —
Fuel injection time
All speed governor
regulator
L Lubrication type Full forced pressure feed
Lubrication P
svstem Qil filter type Full flow
y Oil cooler type Integrated water cooled
Air intake .
system Air cleaner type Dry
Cooling Cooling type Pressurized water forced circulation
system Cooling fan type Inhale
Electrical Alternator 12V 120 A
ectrica Starter 12V 3.0 kW
system
Battery 12V (CCA1000) x 1 pcs. (12 V)
Dry weight 244 kg (538 Ibs.)
. Type Hydrostatic
T
ransmission Speed 3 speed shifts
Reverser Switching the direction of flow delivered from the variable pump
Drive system Differential Front N/A
type Rear Non-spin
Final drive Front Planetary gear
Rear Planetary gear

Vibration system

Power transmission type

Hydraulic

Vibrator type

Single eccentric shaft

Brake system

Service brake

Dynamic braking through hydrostatic drive system (F-N-R lever)

Secondary brake
(Emergency brake)

Hydrostatic + spring applied hydraulically released type
(Brake pedal)

Parking brake

Spring applied hydraulically released type (Panel button)

Power transmission type Hydraulic
. Steering type Articulated
St t
eefing system Steering angle +37°
Oscillating angle + 9°
Use Front Steel drum / Vibrate and drive / 1pc.
Drum and tvres Rear Rubber tyre / Drive / 2pcs.
y Suspension | Front Rubber isolation
type Rear Rigid
) Water spray type N/A
Sprinkl t
prinkier sysfem Liquid spray type N/A
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2. TABLE OF STANDARD VALUES

2-1. Engine

Item

Standard value

Remarks

Engine model

CUMMINS QSF 2.8

Rated output

55/2,400 kW/ min'  (

74/2,400 HP/ min™ )

Max. rpom under no load 2,400 rpm
Min. rpm under no load 900 rpm

. 1st 60N-m ( 44 |bf-ft )
Cvlinder head 2nd Tighten additional 90°
tightening torque - >

3rd Tighten additional 90°

Intake manifold tightening torque 10N-m ( 7 Ibf-ft )
Exhaust manifold tightening torque 42N-m ( 31 Ibf-ft )
Valve clearance (intake) 0.25mm ( 0.01 in. )
Valve clearance (exhaust) 0.51mm ( 0.02 in. )
Crankcase blowby 147.3mm of H,0 ( 5.8 in. of H,0) Use mano meter

2-2. Propulsion

Item Standard value Remarks
1st Oto 4 km/h ( 0to 2.5 mile/h )
Travel speed 2nd Oto 6 km/h ( 0to 3.7 mile/h )
(Forward/reverse) 3rd (Sv414D,T) 0t09.5 km/h ( 0to 5.9 mile/h )
(SV414TF) 0to 10 km/h  ( 0to 6.2 mile/h )
2-3. Hydraulic Systems
Item Standard value Remarks
High pressure relief valve setting 41.8 +1.0 MPa ( 6,061 +145 psi ) at 1,800 min™'
Charge relief valve setting 2.5+02 MPa ( 363+ 29 psi )
Flushing relief | Front motor 1.6 MPa ( 232 psi ) at 10 L/min
valve setting | Rear motor 2.67 MPa ( 387 psi ) at 19 L/min
Pump 0.3 MPa ( 43.5 psi ) or less
. Case pressure | Front motor 0.3 MPa ( 43.5 psi ) or less
Propulsion .
Rear motor 0.3 MPa ( 43.5 psi ) or less
Front motor —
Brake release
Rear motor —
pressure -
Rear axle 1.5 to 3.0 MPa ( 218 to 435 psi )
Motor Front motor 5.4 L/min ( 1.4 gal./min ) 9
drainage Rear motor 6.1 L/min ( 1.6 gal./min ) , 3rd
High pressure relief valve setting 25.0 £ 1.0 MPa ( 3,625 £ 145 psi )
Charge relief valve setting 2.5+02 MPa ( 363+ 29 psi )
N Pump 0.3 MPa ( 43.5 psi ) or less
Vibrat C
tbration ase pressure Motor 0.17 MPa ( 24.7 psi ) or less
Motor drainage 6.3 L/min ( 1.7 gal./min )
. . . (orbitroll relief pressure +
Steering oil pressure 17.5 +1.0 MPa ( 2,538 £ 145 psi )

charge relief pressure)
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2-4. Steering

ltem

Standard value

Remarks

Play in steering wheel

5t010 mm ( 0.2t0 0.4 in. )

Steering wheel
circumference

0.5mm ( 0.02 in. )orless

Steering column shaft
direction

2-5. Brakes

ltem

Standard value

Remarks

Brake pedal stopper bolts specified length

140 mm (5.5in.)
Note 1: See dimensions

73 mm (2.9in.)
Note 2: See dimensions

Brake disc wear limit

4.5 mm (0.18in.)
(S)

SV700-02003

2-6. Capacities

Hub reduction gear case (rear left and right)

1.3L x2 ( 0.33 gal.

Hydraulic oil tank

53L  ( 14.0 gal.

Vibrator case (front)

21L (55 gal.

ltem Standard value Remarks
Engine oil pan 8.2L ( 2.2 gal )
Fuel tank 145 L ( 38.3 gal. )
Coolant 16 L ( 4.2 gal )
Gear box (front) 20L ( 0.53 gal. )
Center housing (rear axle) 7.3L ( 1.9 gal )
)
)
)
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3. FUEL AND LUBRICANTS SPECIFICATION

3-1. Rating
Ambient temp. and applicable viscosity rating
Lubricant Service ~15 to 30°C 0to 40°C 15 to 55°C Applicable
classification (5 to 86°F) (32 to 104°F) (59 to 131°F) Standards
Cold Moderate Tropical
Engine ol API| grade CJ4 SAE15W-40 SAE15W-40 SAE15W-40 MIL-L-2104B
Gear oll APl grade GL5 SAE80W-90 SAE90 SAE140 MIL-L-2105
Hydraulic oil Anti wear ISO-VG32 ISO-VG46 ISO-VG68 ISO-3448
Grease Lithium type extreme pressure NLGI-2
Fuel Diesel oil ASTM D975-2D
3-2. Recommended Lubricants
Lubricant
Engine oil Gear oll Hydraulic oil Grease
Oil API-CJ4 APIGL5 ISO-VG 46 (NLGI-2)
company
Rando Multifak
CHEVRON DELO 400 LE — HDZ 46 EP 2
BP . BP Energear Bartran BP Energrease
HYPO-U HV 46 LS-EP 2
. EPX GEAR Castrol Hyspin Castrol Spherrol
CASTROL Tection Extra OILS AWH 46 ELP 2
. . Mobil DTE Mobilux
EXXON MOBIL Mobil Delvac 1 ESP Mobilude HD 10 Excel 46 EP 2
. Shell Spirax Shell Tellus Shell Alvania Grease
SHELL Shell Rimula R4 L S2A90 S92V 46 EP 2
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4. TIGHTENING TORQUE CHART

N-m (Ibf-ft) |
Nominal . Strength Classification
. Pitch
Dia. 6.8 8.8 10.9 12.9
5 0.8 49 1 (3.6) 59 | (44) 78 | (5.8) 78 | (5.8)
6 1.0 7.8 (5.8) 9.8 (7.2) 13 (9.6) 13 (9.6)
8 1.25 17 (13) 23 (17) 31 (23) 31 (23)
> 10 15 39 (29) 49 (36) 59 (44) 59 (44)
o 12 1.75 69 (51) 78 (58) 108 (80) 108 (80)
s 14 2.0 98 (72) 127 (94) 167 (123) 167 (123)
% 16 2.0 157 (116) 196 (145) 265 (195) 265 (195)
o 18 25 196 (145) 245 (181) 343 (253) 343 (253)
2 20 2.5 294 (217) 392 (289) 539 (398) 539 (398)
= 22 2.5 441 (325) 539 (398) 686 (506) 686 (506)
24 3.0 539 (398) 637 (470) 883 (651) 883 (651)
27 3.0 785 (579) 981 (724) 1324 (977) 1324 (977)
30 35 1079 (796) 1324 (977) 1765 (1302) 1765 (1302)
10 1.25 39 (29) 49 (36) 69 (51) 69 (51)
12 1.25 69 (51) 88 (65) 118 (87) 118 (87)
. 14 15 108 (80) 137 (101) 186 (137) 186 (137)
2 16 15 167 (123) 206 (152) 284 (209) 284 (209)
§ 18 15 245 (181) 294 (217) 392 (289) 392 (289)
by 20 15 343 (253) 441 (325) 588 (434) 588 (434)
5 22 15 490 (361) 588 (434) 785 (579) 785 (579)
= 24 2.0 588 (434) 735 (542) 981 (724) 981 (724)
27 2.0 834 (615) 1030 (760) 1422 (1049) 1422 (1049)
30 2.0 177 (868) 1422 (1049) 1961 (1446) 1961 (1446)

2-01



ENGINE AND CONTROLS







ENGINE AND CONTROLS

1. ENGINE
1-1. Engine Mount

DETAIL B DETAIL C
0421-01801-0-10001-B
(1) Bracket (7) Plate (12) Bolt : M16x140
(2) Bracket (8) Damper (13) Plate
(3) Engine (9) Shim (14) Damper
(4) Bracket (10) Nut :M16 (15) Nut : M16
(5) Bracket (11) Bolt 1 M12x30 (16) Bolt :M12x 30
(6) Bolt : M16x140

(10) NutM16  : 265 N'm
(11) Bolt M12x30 : 108 N'm
(15) NutM16  : 265 N'm
(16) Bolt M12x30 : 108 N'm

195 Ibf-t )
80 Ibf-ft )
195 Ibf-ft )
80 Ibf-ft )

—~ o~ o~ o~

3-001



ENGINE AND CONTROLS

2. FUEL SYSTEM

0421-02801-0-10002-B

3-002



ENGINE AND CONTROLS

15

-

SECTION A-A

13

14

SECTION B-B
Fuel coller
Hose (Fuel return (engine) — Fuel coller IN)
Pre-filter
Hose (Pre-filter OUT — Main filter IN)
Fuel tank
Main filter

Hose (Fuel coller OUT — Fuel return (tank)
Fuel suction (engine)
Fuel return (engine)

10) Hose (Fuel suction (tank) — Pre-filter IN)

Engine

Fuel suction (engine) Fuel return (engine)

Main filter &>

Pre-filter <>

Fuel suction (tank) Fuel return (tank)

| |
Fuel tank

Fuel system diagram

0421-02801-0-10002-B

(11) Drain plug

(12) Hose (Main filter OUT — Fuel suction (engine))
(13) Fuel suction (tank)

(14) Fuel gauge unit

(15) Fuel return (tank)

(16) Hose (Fuel supply)

(17) Strainer

(18) Fuel supply port

(19) Filler cap

3-003



ENGINE AND CONTROLS

3. CONTROL SYSTEM
3-1. Forward-reverse Control

:[[ﬂﬂ]}'i= 7oL 13

e R T Xi DETAIL B
AppIy grease* 12 11 10
SECTION A-A 0421-12801-0-10009-0
(1) F-R lever switch (8) Rod end (Apply grease™)
(2) Backup buzzer switch (9) Bolt : M16%30
(38) F-Rlever (10) Nut :M16
(4) Control cable (11) Spring (Fill grease)
(5) Bush (Apply grease®) (12) Steel ball
(6) Nut :M12 (13) Rod end (Apply grease®)
(7) Washer (Apply grease®)

* : Lithium-based grease
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ENGINE AND CONTROLS

4. PUMP MOUNT

4-1. Pump Mount

(1) Bolt
(2) Bolt
(3) Retaini
(4) Hub
(5) Flange

(1) Bolt
(2) Bolt
(7) Bolt
(9) Bolt

: M10%25
: M10%35

ng ring

M10x25
M10x35
M14x45
M12x35

: 59 N'm
: 49 N'm
;167 N'm
: 86 N'm

~ o~~~

9
SECTION A-A
(6) Housing
(7) Bolt 1 M14x45
(8) Pump
(9) Bolt 1 M12x35

44 bf-ft )
36 Ibf-ft )
123 Ibfft )
63 Ibf-ft )

0421-36801-0-10013-A

3-005
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4-1-1. Installation of pump
* When the pump has been removed from the engine for
repair or replacement, reinstall it in accordance with the
following procedure.

@ Apply adequate amount of grease to pump (8) and hub (4)
splines.

@ Install retaining ring (3) of hub (4) to pump (8) and set to
the specified dimension.

* Specified dimension a: 9 mm (0.35 in.)

3 Secure hub (4) with bolts (9).

G@ffm (9) Bolt M12x35 : 86 N-m (63 Ibf-ft)

@ Secure flange (5) to engine flywheel with eight bolts (2).

ﬁgf;fm (2) Bolt M10x35 : 49 N-m (36 Ibf-ft)

(NOTICE)

¢ Check for direction of flange (5).

* Bolt (2) is treated with thread-locking fluid. Use new
thread-locking fluid treated bolt for installation.

® Secure housing (6) to flywheel housing with twelve bolts

(1).
ﬁgsf;fm (1) Bolt M10x25 : 59 N-m (44 Ibf-ft)
(NOTICE)

e Bolt (1) is treated with thread-locking fluid. Use new
thread-locking fluid treated bolt for installation.

® Engage hub (4) with flange (5).
@ Secure pump (8) to housing (6) with four bolts (7), spring
washers and washers.

ﬂﬁffm (7) Bolt M14x45 : 167 N-m (123 Ibf-ft)

3-006
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HYDRAULIC SYSTEMS

1. SYSTEM CIRCUIT DIAGRAM
1-1. Graphic Symbols for Hydraulic Circuits

Basic Symbols

Pump, Motors and Cylinders

DESCRIPTION

SYMBOL

DESCRIPTION

SYMBOL

Lines:
Main working
Pilot control

Drain or bleed

Lines, joining

Not connected

Component outline

Arrow indicates direction
of flow.

Line with fixed restriction
(orifice).

Hydraulic pumps:
Fixed displacement
Unidirectional
Bidirectional

Variable displacement

Unidirectional

Bidirectional

Variable displace-
ment pressure com-
pensated
Unidirectional

Test port, pressure
measurement.

Hydraulic Motor:

@H%{}G RSy GO

== Unidirectional
Temperature measure- @
ment gauge Bidirectional
Pressure measurement @
gauge Double acting hydraulic
Reservoir (vented) cylinder
Differential cylinder
Filter or strainer @
- - Electric motor
Heat exchanger, lines in-
dicate flow of coolant.
Quick disconnect: —O—F+—O—
Connected with mechan-
ically opened checks. S ¢

Disconnected.

Sloping arrow through a
symbol at 45° indicates
that a component can be
adjusted or varied.




HYDRAULIC SYSTEMS

Valves Methods of Operation
DESCRIPTION SYMBOL DESCRIPTION SYMBOL
Check valve —Q— Spring /\/\/\/
Manual shut off (On-Off) — <} Manual —]

Pressure relief

Pressure compensated

Reversing motor

Flow control, adjustable

Valve symbols:
The basic valve symbol
one or more squares
with lines representing
flow paths and flow con-
ditions between ports.

Pilot pressure:
Internal supply

Remote supply

aC
@

Multiple squares indicate
a valve with as many dis-
tinct positions there are
squares providing various
flow path options for the
fluid.

The multiple square
moves to represent how
flow paths change when
the valving element is
shifted within the compo-
nent.

Solenoid:
Single winding

Two windings operating
in opposite directions.

Pilot directional valve is
actuated by the solenoid.

S

Valves with infinite posi-
tioning between certain
limits are symbolized
with lines parallel to the
squares.

4-002






HYDRAULIC SYSTEMS

1-2. Hydraulic Circuit Diagram

Orbitrol
T T T T Steering cylinder (R)
| > S $70X$35-380°
() ul | o] [——d
i oo, 3 iR (3/8") SRR|SRL SRB
Ls1 ! ﬂiy | @Qr iL (3/8") SLL SLR
© ol T
IR 1 15.0 MP: !
ol filter 1 B E— 0]
LO1 b 70X $35-380°"
129 (129 71 Parking brake Steering cylinder (L)
i solenoid valve
BSF’} 1 |ssa (114
I I
(1/4") BST‘L?J‘
LOB (114"
Servo bypass LOP BPL |BPS
solenoid valve
T"T SPB (1/4")
\ \ SPR
SBA| |sBP (114) [ Speed change
1 % 1 (2 | 1solenoid valve (F)
L am STB|  (147) scpl i |sca
sT5 SCT| ! Bypass valve
(1/4") [E— (1/4")
(1/2") DZE}
BV2 BV1
B
(3/4") RB1|o
a
. ['4
Propulsion pump Vibrator pump (3/4")
SGA| SGB| PPC _ ___ ___ PPAl . . VvPB| . |[scD
8 | . FvAl
i 25MPa i Z5WPa i i \ .
rum
| | | | '1.6MPa .
‘ ‘ a0 ‘ ‘aHOLr/_m_lin e §§§ (172"
51.0 [ 28/35 lcc/rev] Steenng ! é PPN
/ |
ENGINE | colrev ‘ e ==(") -charge | ol
| | T e |
I I I I
I I I I FMB‘
ENGINE [ D S A I S S R A N :
CUMMINS:QSF2.8 T4F PD1 PD2 PPB X VD2 VD1 SCS L——L o 170
55 kW/2400min™ — e N FMD
300 N- m/1600min” (3/4") - L GIE Propulsion motor (F)
MAX min™:2400min"' PDV /2" [ RA1 (3/4")
g g
o ——1
(1/2")
L (34") h NI N Rear axle ASSY
Propulsmn motor (R)
(3/4")
|
L L |
cs i
o RMB
1 b 112" 115~
\ @ | Oil cooler (/2’) w::B;.o MPa
i B (1 114") |
col = Ls2 (8/47) :
r<> | Hydraulic @) ‘ (147)
LY | oil filter 2 i
LO2 1.5~3.0 MPa TBR
. 'RBL TVB
(3/4") (/27 FvA Vibrator motor -
(1) Lo g e |
O i * o
Li | 3] =
VDM| @ VDT 93 kN/2300vpm
o (9.5 ton)
118 kN/1800vpm D : 91262
Sucti (zten Te %288
uction :
. (1/2")
filter TIRE SIZE:14.9-24 8PR-OR
4 _____ 150mesh |
T6 T5 T2 T3 T 0421-99001-0-10024-0

0421-99004-0-10167-0
4-003






HYDRAULIC SYSTEMS

2. PROPULSION HYDRAULIC SYSTEM

-1. Propulsion-Hydraulic Piping
2-1-1. Propulsion hydraulic piping (F)

Vibrator motor _

Gear box

Propulsion motor (F)

FMC "

FMB

Hose Hose
(RB2<+——FMA) (RA2 ——FMB)

Hydraulic oil tank Hose

(ST5—T5) O O‘Q

O O

s A0 1
0 RMP S R
A Hose
Propulsion motor (R) = (SCA—FMC)
SECTION A-A SECTION B-B
Speed change Parking brake
Hose solenoid valve (F) solenoid valve
(SCA—FMC) SCP
SPR

“Hose
(SCA —FMC) N
/) \BPS  Hose . sPB
g (SPR — RMP)
ST5
Hose Hose SECTION D-D
Hose (ST5—T5) BPS — SPB)
(SPR —RMP) VIEW C
RB2 Block (2
Pt .
Hose Hose Hose Hose
(RA2 ——FMB) (RB2<——FMA) (RA2——FMB) || ~(RB2——FMA)
LH
I
©,
=
Hose Hose L Hose
(SCA—FMC) (FMD — VDM) (SCA—FMC) (FMD — VDM)
SECTION E-E SECTION F-F

(RB2 ——FMA)
Hase

(RA2 —— FMB)
(P.4-015)
+ The letters and numbers in the figure such as “RB2” and “FMB” show each port.

- Arrow “«<——; — " symbols show the hose connection and the direction of the flow of the oil. 0421-36802-0-10014-C

4-004






HYDRAULIC SYSTEMS

2-1-2. Propulsion hydraulic piping (R)

Bypass valve

Hydraulic oil tank Hose

(RMD — PD1)

Hose
(RA3 — —BV1)

Hose i X
(RB3 ——BV2) 1

Hose
(CO—T6)

Hose
(PPB<—— RA1)

co

QOil cooler

CS Hose
(PDC— CS)

Hose
(PPA<——RB1)

'.-_;'] ] B Propulsion pump
/ "”
| s
1/
B /
,,,,, o 4 i
I o———
e a
A 3y
G,

Propulsion motor (R)

Hose Hose
(RMD — PD1) (PPA<——RB1)

F 0
4
Hose
(PPB—— RA1)
SECTION A-A
Hose Hose Hose
(RMD — PD1) (PDC— CS) (PPA<——RB1)
) 1
| |
i :': ’7,:::::::?{:::%::::::::‘: i
Hose - -
(PPB<—— RA1)
SECTION B-B
00O
O o
O‘w
SECTION C-C
Coupling : PPB PD1

High pressure gauge port

Coupling : : g
High pressure gauge port |[F=—= AR

VIEW D

* The letters and numbers in the figure such as “PPA” and “PB1” show each port.

- Arrow “«——; —” symbols show the hose connection and the direction of the flow of the oil.

0421-36803-0-10015-B
4-005









HYDRAULIC SYSTEMS

2-2. Hydraulic Component Specifications
2-2-1. Hydraulic pump ASSY (propulsion + vibrator + steering * charge)

3 21 2 2-2 11 12 1

3-1 2-6 15 16 17
, .
g Sl (R )
’ @ on, = : o @Eﬁ- -o -

Bl
©)

e ©
i
=l

Rt

[«lo)

OO

[« ]le]

O

@)

—___©

1-71-8 | S 111113 2:32-10 24 | 2-13

S

el
|
!

SR

F
@ N
B

T
\ %’ : M- ® ‘
y ™ $ : ]
; : % A, % 32
L : P ; -
i 3 —— : |
16 1-12 1915 22 29

Pump circuit diagram SV412-04001
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HYDRAULIC SYSTEMS

(1) Propulsion pump

(1-1)

Multifunction valve (For port A1)
Charge pressure gauge port
Charge supply port
Multifunction valve (For port B1)
Port B1 (Reverse)

Drain port

Servo pressure gauge port

Servo pressure gauge port

High pressure gauge port (For port B1)
(1-10) Charge relief valve

(1-11) High pressure gauge port (For port A1)

(1-12) Drain port

(1-13) Port A1 (Forward)

Specifications
» Displacement

* High pressure relief valve pressure setting :
» Charge relief valve pressure setting

(2) Vibrator pump

(2-1)

(2-9)

(2-10) Servo pressure gauge port

High pressure relief valve (For port A2)

Drain port

Servo pressure gauge port

Charge pressure gauge port

High pressure relief valve (For port B2)
Solenoid valve b (Low amplitude)
Solenoid valve a (High amplitude)

Port B2
Drain port

(2-11) Port A2

(2-12) Charge relief valve
(2-13) Charge pressure gauge port

Specifications

 Displacement (Low amplitude) (
(High amplitude) (
» High pressure relief valve pressure setting : 25.0 MPa  ( 3,625 psi
» Charge relief valve pressure setting (

(3) Steering pump

(3-1)
(3-2)

Discharge port
Suction port

Specifications
* Displacement

» Allowable pump case pressure
* Pump assembly weight

[PPC] :

[PPB] :
[PD1]
[SGA] :
[SGB] :

[PD2]
[PPA] :

51 cm®frev (
41.8 MPa  ( 6,061 psi

9/16-18UNF
7/ 8-14UNF

SAE 17

: 11/16-12UN

7/16-20UNF
7/16-20UNF
9/16-18UNF

9/16-18UNF

- 11/16-12UN

SAE 17

25MPa ( 363 psi

[VD1]

[VPB] :
[VD2]

[VPA]

: 35.0 cm®/rev
: 28.0 cm®/rev

2.5 MPa

[SCD] :
[SCS] :

: 24.9 cm’lrev (

: 15/16-12UN

9/16-18UNF
9/16-18UNF

11/16-12UN

: 15/16-12UN

9/16-18UNF
11/16-12UN

1/ 2-20UNF

363 psi

11/16-12UN
15/16-12UN

0.3MPa ( 43.5psi

95 kg

(209 Ibs.

3.1 cu.in./rev )

)
)

2.1 cu.in./rev )
1.7 cu.in./rev )

)
)

1.5 cu.in./rev )

) or less

)

4-007



HYDRAULIC SYSTEMS

2-2-2. Propulsion hydraulic motor (F)

VIEW B

5

11

Motor circuit diagram

Flow of oil

+3— 6 Clockwise rotation

*6 — 3 Counterclockwise rotation

VIEW A

SV414-04001

4-008



HYDRAULIC SYSTEMS

(1) Servo pressure gauge port (High) : 9/16-18UNF
(2) Drain port . 7/ 8-14UNF
(3) Port B (Reverse) [FMB] : SAE 3/4”
(4) Control pressure gauge port [FMC] : 9/16-18UNF
(5) Drain port [FMD] : 7/ 8-14UNF
(6) PortA (Forward) [FMA] : SAE 3/4”
(7) Servo pressure gauge port (Low) : 9/16-18UNF
(8) Loop flushing shuttle valve

(9) Gauge port (For Port B) . 7/ 8-14UNF
(10) Loop flushing relief valve

(11) Gauge port (For Port A) . 7/ 8-14UNF

Motor specifications

 Displacement (max.) : 60.0 cm*/rev ( 3.66 cu.in./rev )

(min.) : 28.0 cm®/rev ( 1.71 cu.in./rev )
 Loop flushing relief valve pressure setting : 1.6 MPa (232 psi )
» Allowable motor case pressure : 0.3MPa ( 43.5psi ) or less
* Weight . 28kg ( 62lbs. )

4-009
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2-2-3. Gear box

V410Q-2-04002

(1) Gear box

Specifications
« Reduction ratio : 1/47.00
» Weight : 90 kg ( 198 Ibs. )

4-010



HYDRAULIC SYSTEMS

1) Structure of gear box

(1) Gear box

(1-1)  Plug : 9/16-18UNF
(1-2) Hub

(1-3) Spacer

(1-4) Plate

(1-5) Snapring

(1-6) Housing

(1-7) Bearing nut : M190
(1-8) Ring gear

(1-9) Plug

(1-10) Needle bearing

(1-11) Snapring

(1-12) Planetary gear

(1-13) O-ring

(1-14) Taper bearing

(1-15) Coupling

(1-16) Bolt : M6%16
(1-17) Floating seal kit

Bearing washer
Planetary gear

Bearing washer

SV410-2-04003

: 9/16-18UNF

: M10x120

4-011
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2-2-4. Propulsion hydraulic motor (R)

®
[l

D]

50
O !

2

w

N
l
o °
ool
§

o

4-012

3 9

Motor ciruit diagram

Flow of oil
+8—7 Clockwise rotation
+7—8 Counterclockwise rotation

SV505- I -04003
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(1) Charge pressure relief valve

(2) Pilot supply port [RMP] : 9/16-18UNF
(3) Drain port [RMD] : 1 1/16-12UN
(4) Servo pressure gauge port : 9/16-18UNF
(5) Speed change solenoid valve (R)

(6) Servo pressure gauge port : 9/16-18UNF
(7) Port B (Forward) [RMB] : SAE 1"

(8) Port A (Reverse) [RMA] : SAE 1”

(9) Drain port : 11/16-12UN

Motor specifications

* Displacement (max.) . 75 cmirev
(min.) . 35 cmirev

» Flushing relief valve pressure setting : 2.67 MPa

 Allowable motor case pressure ;0.3 MPa

* Weight : 55 Kkg

( 4.58 cu.in./rev )
( 2.14 cu.in./rev )
( 387 psi ) (at 19 L/min)
( 43.5 psi ) or less
( 121 lbs. )

4-013
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2-2-5. Speed change solenoid valve (F)

ENlinh

(1) Solenoid
(2) O-ring (1B P14)
(3) Spool (J)
(4) Body
(5) Spring
(6) PortP [SCP] : 9/16-18UNF-2B
(7) PortA [SCA] : 9/16-18UNF-2B
(8) Port T [SCT] : 9/16-18UNF-2B
Specifications
» Rated flow : 30 L/min (7.9 gal./min )
* Rated pressure : 4.9 MPa ( 710 psi ) (6,7)
: 0.5 MPa ( 72.5 psi ) (8)
* Weight ;1.5 kg ( 3.3 Ibs. )

6 8

Hydraulic circuit diagram

@: )
©
Connection diagram
J-40146

4-014
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2-2-6. Block (1)

>

3

5

SECTION A-A

(1) From propulsion pump port B ([PPB]) [RA1] : 1-1/16-12UNF

(2) Body

(3) To propulsion motor (F) port B ([FMB]) [RA2] : 1-1/16-12UNF

(4) To bypass valve [RA3] : 3/ 4-16UNF
)

(5) To propulsion motor (R) port A )[RMA]) . 9249

4-015

R2-4-04006
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2-2-7. Block (2)

3 ‘
I ‘h\
/ \ kL’:’:’J*
4 2
\ J
M \I_I
5
SECTION A-A
SV414-04002
(1) From propulsion pump port A ([PPA]) [RB1] : 1-1/16-12UNF
(2) Body
(3) To propulsion motor (F) port A ([FMA]) [RB2] : 1-1/16-12UNF
(4) To bypass valve [RB3] : 3/ 4-16UNF
(5) To propulsion motor (R) port B ([RMB]) © 9249

4-016
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Fig.: Propulsion circuit

10

2

7"7"’7/18

[

4-017

14
/( |

o o

12.
13.
14.
15.
16.
17.

. Engine
. Coupling
. Propulsion pump

a. Control valve (forward-reverse)
b. Charge relief valve

c. Servo piston

d. High pressure relief valves

e. Check valves

. Vibrator pump
. Steering*charge pump
. Propulsion motor (R)

f. Speed change solenoid valve
g. Flushing valve
h. Low pressure relief valve

. Rear axle ASSY

j. Differential
k. Final drives

m. Tires

n. Brake

. Speed change solenoid valve (F)
. Parking brake solenoid valve

10.
11.

Bypass valve

Orbitrol

o. Relief valve
Hydraulic oil filter 1

Oil cooler

Suction filter

Drum

Gear box

Propulsion motor (F)
p. Speed change valve
g. Flushing valve

r. Low pressure relief valve

18.Servo bypass solenoid valve

SV414-04003
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2-3. Description and Operation of Propulsion System

Description
» Made up of propulsion pump (3), propulsion motor (R) (6), rear axle ASSY (7), propulsion motor (F) (17), drum
(15), speed change solenoid valve (F) (8) and parking brake solenoid valve (9).
Rear axle ASSY (7) includes differential (j), final drives (k), tires (m) and brake (n).

Basic function of propulsion pump and motor
Propulsion pump:
» A piston pump is used. By varying swashplate angle which varies the piston stroke, forward travel, bringing to
neutral and backing are achieved.

Propulsion motor:

» Piston motors are used. The motor is a variable displacement type which controls the piston stroke by varying
the swashplate angle.

Operation (It is assumed that the machine travels forward.)
» The parking brake is supposed to have been released.
» Assemblies such as pump ASSY and motor ASSY are indicated by numbers such as “1” and “2”, while
component parts of assemblies are shown by small letters such as “a” and “b”.

 Operation of the F-R lever forward puts pump control valve (a) into function. Servo piston (c) tilts the pump
swashplate in the forward travel direction.

* Propulsion pump (3) discharges oil from its port B1. Then the oil flow branches into two lines; one line
connecting to forward travel port (A) of propulsion motor (R) (6) and the other line to forward travel port (B) of
propulsion motor (F) (17).

» The oil fed into the forward travel ports of the motors drives the motors, flowing out from the opposite side ports
(port A in propulsion moto (F) and port B in propulsion motor (R)) and joins again to flow into suction port (A1) in
propulsion pump (3). At the same time, part of oil is drained to the tank via flushing valve (g), low pressure relief
valve (h), and the motor casing

(NOTE)
* Because the propulsion circuit is a closed circuit, the relationship between the suction port and
discharge port is reversed when the travel direction is reversed.

» The power from propulsion motor (R) (6) is delivered to tires (m) through reduction mechanism in differential (j)

and final drives (k).
 The drive from propulsion motor (F) (17) is conveyed to drum (15) via reduction gear (16).

4-018
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Fig.: Propulsion circuit

10

2

7"7"’7/18

[

4-019

14
/( |

o o

12.
13.
14.
15.
16.
17.

. Engine
. Coupling
. Propulsion pump

a. Control valve (forward-reverse)
b. Charge relief valve

c. Servo piston

d. High pressure relief valves

e. Check valves

. Vibrator pump
. Steering*charge pump
. Propulsion motor (R)

f. Speed change solenoid valve
g. Flushing valve
h. Low pressure relief valve

. Rear axle ASSY

j. Differential
k. Final drives

m. Tires

n. Brake

. Speed change solenoid valve (F)
. Parking brake solenoid valve

10.
11.

Bypass valve

Orbitrol

o. Relief valve
Hydraulic oil filter 1

Oil cooler

Suction filter

Drum

Gear box

Propulsion motor (F)
p. Speed change valve
g. Flushing valve

r. Low pressure relief valve

18.Servo bypass solenoid valve
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Two-step Speed selection (High-Low)

From Low to High:

» Speed change solenoid valve (F) (8) and propulsion motor (R) (6) is also equipped with speed change solenoid
valve (f).

* When the changeover switch at the driver’s seat is set in the (Rabbit) position, the oil is output from speed
change solenoid valve (F) (8) to speed change valve (p) of propulsion motor (F) (17), moving the swash plate of
the motor to the side where the piston stroke decreases.

» The charge circuit oil from hydraulic oil filter 1 (12) passes through speed change solenoid valve (f) of
propulsion motor (R) (6), moving the swash plate of the motor to the side where the piston stroke decreases.

+ Since the displacement per motor rotation decreases, the vehicle speed increases although the pump discharge
does not change.

To release parking brake
» Rear axle ASSY (7) contains brake (n).
 Actuation of the brake switch on the instrument panel in the driver’s station energizes parking brake solenoid
valve (9). The oil under pressure is fed, via parking brake solenoid valve (9), into the brake cylinders.
» This moves the brake pistons against the compression spring load, releasing the brake.

Circuit protection against high pressure
 High pressure relief valves (d) built in propulsion pump (3) open to relieve the pressure if the system pressure
exceeds the setting of the valves.

Charge circuit

» The propulsion circuit is of a closed circuit, which needs feeding of oil into it for making up deficiency.

* In the charge circuit, oil from steering ¢ charge pump (5) flows into orbitrol (11), then the whole amount of il
goes to propulsion pump (3) via hydraulic oil filter 1 (12) irrespective of the steering wheel operation.

» Charge relief valve (b) built in propulsion pump (3) maintains the pressure to operate the pump swashplate
when the F-R lever is in the neutral position. When travelling, low pressure relief valve (h), (r) built in propulsion
motor (6), (17) performs oil renewal, cooling or removal of foreign material as well as keeping the necessary
pressure to control the pump swashplate angle.
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3. VIBRATOR HYDRAULIC SYSTEM
3-1. Vibrator Hydraulic Piping

Vibrator moto

LO2 LS2 Hydraulic oil tank Hose Hose VD2 VPB Coupling
(VD1— LS2) (VD2 ——PDV) : High pressure

Hose
/ VPB«— — AD2
; ( )
ST .
—r i o
o : [_(Q@.... I
Hose
) (VD1— LS2) (VPA ——AD1)
o
, — SECTION C-C
::::,:::G: ,,,,,
\\
Hose \
(LO2—T2) (VPA——AD1) (VPB+—— AD2)
VD1 VPA Coupling
- Hose : High pressure
SECTION A-A vy Hose
= o - (VPB— — AD2)
(3
1o gk I i
Hose ( ) i QOD ‘ ‘
(AD2—— FVA) AD2 AD1 i LseOl |
Vibrator pump ettt | e e I
FVA FVB Hose ]
(AD1—— FVB) (VD1—LS2) (VPA——AD1)
SECTION D-D
o PDC PD2
(P.4-005)
L A he |
eaii! i
T
TN A )
L
Hose Hydraulic oil filter 2
(P.4-004) (VDT—T1)

* The letters and numbers in the figure such as “VPB” and “AD2” show each port.

« Arrow “«——; —” symbols show the hose connection and the direction of the flow of the oil. 0421-49801-0-10019-A
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3-2. Hydraulic Component Specifications
3-2-1. Vibrator hydraulic motor

vi

34,5

Hydraulic circuit diagram

Flow of oil
-2—1 Clockwise rotation
-1—2 Counterclockwise rotation

SV400-2-04012

(1) PortB [FVB] : 1 1/16-12UN
(2) PortA [FVA] : 11/16-12UN
(3) Drain port [VDM] : 7/ 8-14UNF
(4) Drain port : 7/ 8-14UNF
(5) Drain port [VDT] : 7/ 8-14UNF

Specifications
« Displacement : 35.0cm’rev. (2.1 cu.in. )
» Working pressure . 34.5 MPa ( 5,003 psi )
» Allowable motor case pressure : 0.17 MPa ( 24.7 psi )
* Weight : 11kg ( 243 1Ibs. )
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Fig.: Vibrator circuit

. Engine

. Coupling

. Propulsion pump

. Vibrator pump
a. Amplitude select valve
b. Charge relief valve
c. High pressure relief valves
d. Check valves

. Steering-charge pump

. Vibrator motor

. Vibrator

. Orbitrol

. Hydraulic oil filter 1

10. Hydraulic oil filter 2

11. Oil cooler

12. Suction filter

A WON -

© 00N O

SV414-04004
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3-3. Description and Operation of Vibrator System

Description
* Made up of vibrator pump (4), vibrator motor (6) and vibrator (7).

Basic function of vibrator pump and motor
Vibrator pump:

» A piston pump is in use. Varying the pump swashplate angle varies the piston stroke to select low amplitude,
neutral and high amplitude.

Vibrator motor:

« Afixed displacement piston motor is used.The displacement per rotation of the motor shaft is not variable.

Operation (It is assumed that HIGH amplitude is selected.)
» The operation of the vibration select switch actuates amplitude select valve (a) built in vibrator pump (4) to
discharge oil from the high amplitude port (port A).

+ Oil fed into the high amplitude port (port B) of the motor powers the motor and displaced from the opposite side
port (port A), getting back to the pump suction port (port B).

(NOTE)
* Because the vibrator system also uses a closed circuit (HST) like the propulsion circuit, every time the

amplitude election is changed from low amplitude to high or vice versa, the function of the pump inlet
and outlet is reversed with each other.

Circuit protection against high pressure

 High pressure relief valves (c) built in the vibrator pump (4) relieve pressure to protect the circuit when the
pressure exceeds the setting of the valves.

Charge circuit

» The vibrator circuit is also of a closed circuit, which needs feeding of oil into it for making up for deficiency and
for other purposes.

* In the charge circuit, oil from steering « charge pump (5) flows into Orbitrol (8), then the whole amount of oil
goes to propulsion pump (3) via hydraulic oil filter 1 (9) irrespective of the steering wheel operation.

» Charge relief valve (b) maintains the charge pressure when the machine is not in motion. When travelling, the
charge pressure is kept by the low pressure relief valve (h).

» For the “2-3. Description and Operation of Propulsion System”, refer to page 4-018.
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4. STEERING SYSTEM Hydraulic oil tank Hose
4-1. Steering Hydraulic Pipin (SCD™P) T3
gry ping (SRL<——SLB)
) ) PPC |
SRB Steering cylinder (R) : \B
Hose . . ‘ T L
(R—— SRR) Suction filter Q . —
o )?@ O P ’O‘ R
% |
|
SCD i Orbitrol
SECTION A-A SECTION B-B
(L——SLL) SCS
Hose H H
(T —>LS1) ose ose
kL—f;f*fff;f TN ‘ Steering cylinder (L) Hose Hose (LOP —PPC) (T3 —SCS)

(LOP —PPC) (T3—SCS)
LS1 LO1

(SLR«+—SRB) Hose Hose

o AT T (L—— SLL) =
. o JES (SCD—P)
o v ) \\\ 516 == SECTION D-D
//\\\\ /<>\@ / ,//\\x\@/ﬁ/ Coupling : "~ __ ﬁij
;i\ /’fé/ N /" // 7 Charge pressure gauge port Sﬁo@ OQ Ll Hose Hose
DN/ [ o R
// /{;M s I Fa \
OBl N R . SECTION C-C
//// \ Steering - charge pump
/ [/ ) (SCD—P)
r 77777 fe SECTION E-E
—— ‘
=|Ar oo e |
[“‘;‘ <
B Tp*
DI\

Hydraulic oil filter 1 VIEW F

* The letters and numbers in the figure such as “SLR” and “SRB” show each port.
- Arrow “«<——; — " symbols show the hose connection and the direction of the flow of the oil. 0421-32802-0-10044-A
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4-2. Steering Wheel

0418-62813-0-12540-B

(1) Steering wheel (4) Nut : M12 P=1.25
(2) Bolt : M10x30 (5) Orbitrol
(3) Column shaft

(4) Nut M12 P=125 : 35N'm ( 26 Ibf-ft )
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4-3. Hydraulic Component Specifications
4-3-1. Orbitrol

© )
D o
Hydraulic circuit diagram
ORB-SD-04150
(1) PortL [L] : 3/4-16UNF (4) PortP [P] : 3/4-16UNF
(2) PortR [R] : 3/4-16UNF (5) Relief valve
(3) PortT [T] : 3/4-16UNF
Specifications
 Displacement : 400 cm®rev ( 24.4 cu.in./rev )
* Relief valve pressure setting : 15.0 MPa ( 2,175 psi )
* Weight : 7 kg ( 15 Ibs. )
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Fig.: Steering circuit

4-028

OO~ WN =

. Engine

. Coupling

. Propulsion pump

. Vibrator pump

. Steering-charge pump
. Orbitrol

a. Relief valve
b. Check valve

. Steering cylinders

c. Piston rods

. Hydraulic oil filter 1
. Suction filter
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4-4. Description and Operation of Steering System
4-4-1. Description and operation of steering system

Description

» Made up of steering * charge pump (5), Orbitrol (6), steering cylinders (7) and hydraulic oil filter 1 (8).The
steering mechanism is of an articulated type in which the machine frame is articulated at its center.

Operation
» The oil discharged from steering * charge pump (5) enters Orbitrol (6), and a certain quantity of oil that matches
the handle turning direction and speed is supplied to steering cylinders (7).
» The oil that enters the steering cylinder shifts piston rod (c) to operate it, while the oil pushed out of the port on

the opposite side returns to orbitrol (6), flowing into the charge circuit of propulsion pump (3) through hydraulic
oil filter 1 (8).

» For the “Charge circuit”, refer to page 4-020.

 Relief valve (a) built in Orbitrol (6) opens to relieve the pressure if the system pressure exceeds the setting of
the valve, hus protecting the circuit.
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4-4-2. Structure and operation of Orbitrol
+ Orbitrol used here is a load-sensing type, in which oil is
supplied from the steering hydraulic pump according to the
steering wheel rotating speed.

Structure
Valve section:

* The valve is a rotary-type direction changeover valve
composed of spool (1) and sleeve (2), and the spline
connects the steering wheel to spool (1).

* When the steering wheel is not operated, spool (1) and
sleeve (2) are held at the neutral position by centering spring
(6), and the oil groove of spool (1) is not aligned with the oil
hole of sleeve (2), completely stopping the oil flow into the
steering cylinder.

* When the steering wheel is operated, the oil groove of spool
(1) is aligned with the oil hole of sleeve (2) to open the
circuit, allowing the oil to flow into the steering cylinder.

Rotor section:

* The rotor is a kind of internal gear, functioning as a hydraulic
motor when the valve section (spool and sleeve) opens.

» The rotation of rotor (4) is transmitted to the valve section by
drive shaft (5), controlling the valve opening according to the
steering wheel rotating speed.

4-030

6
7
1 >~ Valve section
2 ——f]*
5 §
4§ <
33— bva 1 -
= % Rotor section
1. Spool 5. Drive shaft
2. Sleeve 6. Centering spring
3. Stator 7. Cross pin
4. Rotor 8. Check valve
SV414-04006

To steering
cylinder
I To steering

cylinder

.

From pump
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Operation
Neutral (when the steering wheel is not operated):
» Spool (1) and sleeve (2) in the valve section have a slit ‘ W
respectively, and centering spring (6) is set in the slit in
combination with a flat spring. 8
* When steering wheel is not operated, spool (1) and sleeve (2)
are held in the neutral position by centering spring (6).

 This Orbitrol is a load-sensing, non-load reaction normally- 3
closed type valve. All the oil holes of the spool are out of 1 [gl
place when Orbitrol is in the neutral position, and the flow 2———-—‘{1'_3
of oil from the hydraulic pump into the steering cylinder is 5— -
closed completely. o ftf] ==\
4— From pump
Swing (when the steering wheel is operated): 33— = 5 =]
« All the ports of the valve section are closed when Orbitrol is
in the neutral position. The oil in the rotor has been sealed 1. Spool 5. Drive shaft
up, and rotor (4) is fixed. 2. Sleeve 6. Centering spring
. . . . . 3. Stator 7. Cross pin
Sleeve (2) is coupled with rotor (4) via cross pin (7) and drive 4 Rotor 8. Check valve
shaft (5), and it is fixed also.
» When the steering wheel is operated, the turning force is SV414-04009
applied to spool (1), contracting centering spring (6) that has Neutral
been set in the slit.
As a result, the oil groove of spool (1) is aligned with the oil
hole of sleeve (2), opening the hydraulic circuit.
» Consequently, all the four ports (hydraulic pump, tank, and
steering cylinder circuits on the right and left sides) open to
permit oil to flow, and rotor (4) rotates. ————Oil hole
Oil groove
SV414-04008
Swing 6

Oil hole

Oil groove

SV414-04010
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Operation of feedback mechanism:
* When the steering wheel is operated and the centering
spring generates the displacement angle (misalignment in
the circumferential direction) between the spool and sleeve,
the oil from the hydraulic pump enters Orbitrol to rotate the
rotor, and the oil flows into the steering cylinder.
* As a result, the sleeve rotates slightly later than the spool,
following the rotation of the spool. This phenomenon permits
the spool to rotate continuously, permitting the steering
wheel to turn and the vehicle to swing continuously.

* When the steering wheel operation is stopped, the spool Qo
stops rotation immediately, but the oil flows into Orbitrol if the L
displacement angle exists between the spool and sleeve,
permitting the rotor to rotate continuously. SVA14-04011

This rotation allows the sleeve to catch up with the spool,
closing the hydraulic circuit.

Finally, the centering spring returns the spool and sleeve
back to the neutral position, completely stopping the oil flow.
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Steering speed and flow control:
* In the steering mechanism, the flow to the steering cylinder

must be increased or decreased according to the rotational _ Slow steering speed
speed of the steering wheel.

« Orbitrol controls the flow by changing the displacement angle
between spool (1) and sleeve (2). In other words, sleeve (2) Small || I i/1
follows the rotation of spool (1) during the steering wheel diSp'ace:r‘]‘;?;

operation, closing the hydraulic circuit.

* When rotational speed of the steering wheel increases,
the delay of sleeve (2) (displacement angle) increases,
increasing the flow.

Hydraulic pump flow and operating force:

* When the hydraulic pump discharge is sufficient, the steering
operating force is used simply to overcome the sliding
resistance of sleeve (2) and the rotor, permitting the steering
wheel to rotate easily.

* When the hydraulic pump discharge is insufficient, the
displacement angle between spool (1) and sleeve (2) ,.
reaches the maximum, reducing the quantity of oil flowing _ Large i ! [ i‘/1
from the hydraulic pump into the rotor even if the hydraulic dmplaee;g?;
circuit opens widely, causing the rotor to rotate slowly. '

» As a result, the spool rotation becomes faster than the rotor
rotation to increase the displacement angel to a maximum
extent, and the spool rotates the rotor via the cross pin and
drive shaft. At that time, the rotor functions as a hydraulic
pump, preventing the steering wheel from rotating smoothly.

Fast steering speed

1. Spool
2. Sleeve
6. Centering spring

SV414-04012
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ELECTRICAL SYSTEM

1. PRECAUTIONS FOR WORK

1-1. Wire Numbers, Wire Sizes, Wire Colors and Connectors Shown in
Electrical Circuit Diagram, Wiring Harness Layout and Wiring Harnesses

» Codes used in electrical circuit diagrams give the following information.
» The wire size is AVS 0.85 unless otherwise specified.

1.25BR
_T_—Wire color
AVS wire size

STARTER Wire number
% SWITCH )
@)L "~ Wire color
Reference page
= Marking
Type of terminal Starter relay harness
(P5-017)
~_ Reference page
Wire color
(Indicated inconnectors
in case of wires)
o
~
S Length
. wAn Q eng
Marking "C ol between e—e
= Qle
» |38 fﬁ * l Marking 38
_@ = | LY LY | = 1120 C 770 GB,100
9 |63 63| 9 L™ I Corrugate @13 Corrugate ®10
Brw | GB GB [Brw
U u T 0
SWP-4 F SWP-4M Protection

between e——e

\/ T;pe of terminal

» The pin or socket layout of mating connectors are symmetrical, either vertically or horizontally. When the
connector valves are connected, the pin and socket that have the same number are connected.

Wire number
Terminal type Wire number
/ / Switch terminal number ’/ Switch terminal number
LA305 (B) B BW,150

e <

{O) LA105 (BR) s @ | 2

& z

>~ E g

[e]

@ LA205 (C) & @ | £

1.25LgW,70
= @ LA105 (ACC) ) (5)
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¢ Wire color code chart

B |Black BW \?\;iictl;/stripe BY \B((laall(c:)kvfl stripe BR E:dci/tripe BG CB;:aC;r: stripe BL ::zkétripe O |Orange Yo z)er!i\;v; stripe
W | White WR \FI{V:(;t:/tripe w8 \é\fzict:/stripe WL \é\mges/tripe wy xllli:\j\f stripe we \évrr!:;/stripe Lo (B)lruai/ge stripe
R |Red RW \FI{Vi?t/e stripe R8 ;Ii\((j:/k stripe RY $:|(|ZW stripe RG CR;ge/zn stripe RL Elii/stripe o g::sg/e stripe
G |Green GwW \?Vrr:?:/stripe GR gtr;e:t/ripe GY serﬁg\:]v/stripe cB CB;Irsaecei<r];tri;>e Gl SILG: E(ripe Gy |Gray GR CR;:(;y;[ripe
Y |Yellow R ;Zl:io‘slvt/ripe B \B((Iaelxl((:)r/;tripe e éer!(;\:lv/stripe e ;IeLljlsv:t/ripe Yw x:i(t)e\:v /stripe Gyt (BBIruag/stripe
Br |Brown Brv \?Vrrc:i\:g]/stripe BrR ?(reogv snt/ripe BrY \B(;ﬂ‘(,)vvr\ystripe B8 Slrgxnétripe BrG grrzvt::/stripe Brl g[szv g'iripe Sb. |Sky blue

L |Ble Lw \?\}Eig stripe LR E{lsde/stripe LY ELLIJI?)/Wstripe L8 g::i stripe LG (BBI:Jee(a/n stripe P |Pink PB gm stripe
L e T 1)l o e ol e e e e

1-2. Electrical Equipment Installation

When wiring electrical components to this machine (for example, additional lighting or electrical devices), connect
all grounds to a common ground location and then return to the negative side of the battery. Do not wire to the
engine block, starter or alternator terminals. Reference picture is below.

5-002

Attention! Do NOT wire to

engine, alternator or starter motor.

Alternaior
Engine
Starter
molor
Lighting Lighting
Y
~
{ ] [1
- +
T Battery
Electrical Common
device ground
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2. SYSTEM CIRCUIT DIAGRAM o

FOOT BRAKE
. . . . — swiTcH ®s b
2-1. Electrical Circuit Diagram Bun_ [ Do &) L
— BACKUP BUZZER
EERR S fon Bl 4 =3
= 1 WR WR B
PARKING BRAKE SOLENOID 'Qn 5 3 G)o 4 6 &) o &
SWITCH = LY R F 5 3 S S SPEED CHANGE J_—
- 4 s @8R ®s SOLENOD (F)
(3)LgR é
g BACKUP LA T 2
©)ery 2%12’55 SSVITE(I;)HSELECT TRAVELMODE = DIODE UNIT
®ow @@Ly Ly o X8 RELAY(AT) ® ®
3 3 .- w B
® @B SERVO BYPASS J_
5 ; SOLENOID = IRAVEL MODE SPEED CHANGE =
CHANGE SWITCH =
=  PUMP )| FRLEVER @w SOLENOID (R)
NEUTRAL @ow @r ] L LU swirch
5 3
9Ly Xs R
1 7
2 ['9
PUMP NEUTRAL = @ ©
HOLDING RELAY(A4)
SUB POWER
(12V/120W)
RG @)rc
HORN
COMBINATION METER
et |
! 1 Battery 12V (+) 13 Head lamp 25 Water splay | (BLgw (30)1.25RY BORY 4 N
| 2 Starter switch (ACC) 14 Parking brake 26 Flood lamp 1 X8 5 3 5 ODRW ©)RW G
3 Ground 15 Charge warning 27 Vibrator @L .RY l 2
' 4 Turn signal (R) 16 HYD. oil filter warning 28 Liquid spray 9 s @we
!5 Engine stop 17 Engine warning 29 High beam | = 2] 1 BW1 VIBRATION MODE F-RLEVER
6 Over heat 18 Fuel meter 30 COMBI. meter ILLUMI. 1t o 2 VIBRATION >
| 7 REV.ratio SEL1 19 REV.raio SEL2 31 Exhaustsystem high = HORN RELAY(A8) L9 CHANGE SWITCH SWITCH
! 8 REV.rato SEL3 20 REV.ratio SEL.4 temperature HORN SWITCH THROTTLE ] HIGH
! 9 Buzzer 21 DTC display 32 DEF low level 1 @Br % SWITCH
| 10 Lamp check 22 Hour meter 33 Manual regeneration ! o 2| | B 2 s o 2 € @ 4
11 CAN(+) 23 Turn signal (L) 34 LYS pin Gw af = 8| | | =| 4f & 2| & o 2 (OAG 2 e
! 12 CAN() 24 Preheating 35 ECO mode @w ®) S G ®) ® —s 1
| [ 0 ] : 1 1] o @vio L @ | L@ =
IR E OO | . — o ; ~ 1
! |@2Rr [ 2BW E] B kB [ E (=] 5 VIBRATION i
i D<raTis 16 DXL DD 222 ! RS @ @ L
27 30 ! w B B BrY < < < < 2] 1
, - : . : S S S é é é é é S 8 8 J=- THROTTLE swiren ‘é{?fé‘,]gﬁ
e INTERLOCK l= -I:= PARKING RELAY(AB)
RELAY(AT) INTERLOCK
@or RELAY (A2) (921g FUSE BOX
Qe @wr 2l x| 3 o o @)3rc @)3re ;Li‘f; [@ES
2 5 %
G ® © © [©L ?‘XH; (98WR
o . Q = AV40
19 @ 4 s
® S ) (@)sBY % (7758w
£ :|: :|: :l |: :|: :l :|: 3 AV20
i DX [ - e [ X[
LlseD (IKIEY; @ T30n fEM
ol = | STARTER LR T .
HEREE sl o| = %| swiTCH FUSE kadd [OE (19)5R8
® &)@ ® : T @
o (@ (i8) 2rRw (X)28 N‘
= @8y ®8 1 L]
@ 3 5 1 ENGINE ECM.(CM2880B) STARTER LOCKOUT STARTER L
@18 @ — J2(94PIN) RELAY(AS5) @ RELAY = @9BR _ BR
- : ' .ZWB BATTERY(-) 2 .ZB
TERMINATING LAMP CHECK @awa|| TR 0 @n « | BATTERY
1 RESISTOR RELAY(A9) 3(+) BATTERY BATTERY(-) 4 5| RELAY
@)Ly - (792ws @928 ® 2\
®s8 3 h |' 120Q 5(+) BATTERY BATTERY(-) 6 ¢
@ RC:185MIN [BATTERY
= DIAGNOSTIC hamn o CCA:1000A
SWITCH x x BL 15 KEY SW. SIGNAL STARTER MOTOR @
HYDRAULIC OIL AV100 AV60
FILTER SWITCH 1
@v @t WATER IN FUEL @38
1 ELL 45 ECM RETURN(SENSOR) @158 s
e FUEL SENSOR @w @8
- ISC 2 SW(MID) 61
@)y ISC 1 SW(FULL) 39 il AVI0 =
B ECM RETURN(SWITCHES) 43 . il GROUND
EDRAULIC oL STARTER LOCKOUT 9 Lgv 2912518 A0
GB
FILTER SWITCH 2 e @ NC i s
INTAKE AIR HEATER(+) 31 = & g
(®)vs X8 E
TERMINATING c (@1 &
DATA LINK
= INTERFACE RES'_STOR COOLAMT o @LQR 87 ECM RETURN(SENSOR)
—— [ 1200 LEVEL 70 COOLANT LEVEL(SIGNAL) ALTERNATOR FUSE
=X [N ERALE N) SENSOR 44 @RW 44 SENSOR SUPPLY(POWER) &3_ AV20 1 25A
G
:L 84 CANA(+) @WG GB ]—,
FUEL GAUGE UNIT CANAG)
@158 GRID HEATER
GROUND RELAY Q
[91.25WR {191.25WR 10A 86)1.25WL 1 ®
1 ! T VW
FUSE GRID HEATERJ_
({2158
@8

0421-99002-0-10025-A
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3. ELECTRICAL COMP TS

Horn relay Fuse -relay box assembly
. . (P.5-012)
3-1. Wirin rness Layout (1
9 y ( ) Lamp check relay Diode unit

Parking brake solenoid

Hydraulic oil filter switch Speed change Solenoid (F) Frame ha ne§s{/ﬂ ):(2) Servo bypass solenoid

(P5:006),(P5-022) /(P.5-006),(P.5-008)
/ \
/

\H%lic oil filter
harness- / (P.5-005) RN
(P.5-025) e — -
Hom | ] A N/ ¢ © S '
(B),(LgW ‘:VE:: A L — - J’:*j:::@fﬂ *’g SN N A Ny~ po -~ O’%HJFJ
| N e N N (o) ==
;,“\‘ : ] 2 o -+ ‘,,,, S T‘, (T : : o ’ i : '_]/—ﬂ‘
‘\:T::;f 7;:47,:ﬁ‘:,\ == =. ] 3 ! ‘w‘ '\ — £ \\ | ‘:“ ;;
[ !\ | PL_““! \J | / \/// \\ } ‘u//lkTi‘ | \\ ‘/\ B — h 1” | '\ - - i
! | [ \4/1 ) ! A N\ i RN N Data link interface
i i [ oX;mma oy W‘ WX L NCiA T :! ! — 0 | | connector VIEW A
o s NS 4 [T P s e T .
R P A TS e ‘ - ———
‘Er \4 oo = i Zin ™ | ‘H | ;A @ o T N ‘ Mark [4D1] Mark [5D2]
|| W=~ —askagn ,,;;,J,ﬁ‘g@ C L ARSI Lo WA = Mark 3C] Mark [6M1]
e L =T ] ) A A\ N NaON Mark [2C] Mark [7M2]
\ B == X . \ o i /C
\ ) H cm‘j. S 2 ‘m“ \\ J , . S ), Mark@ Mark [8M3]
H 0 , i e i - -/ s Fuelaal : I Not in use)
\ ,,,,,,,,,,,, | NS EEoE G E:/ii (B).(VB) ame hamess(1),(2) SWP: \
\ 5-005) IE[F -5:006),(P.5:008) (CAP) ] Fuse - relay box assembly
Hydraulic oil filter /| \ _— 7\ T \ - — N S (P5-012)
harness Panel harness L . Marking tape
5-025) (P.5-010) (P.5-005) \ \\ Mark [#1-2] (color : blue)
-R lever vibration switch Control harness ~._ (Notin use) Frame harness(1)
(Br),(G) (P.5-020) . SWP-2M (P.5-006)
» TBAP sensor (CAP)
o Q.. , . arking tape
N A Cummins engine harnes (color - red) Mark #3506
//// / - . -~ Control harness / Mark |#4D5
" Horn switch 9 / - Ground (P5-020) Marking tape,/ Mark [#3D4]
(Lg) = ’ >( > e /' ‘ a (color : blue) Mark [#2D3)]
) v = Sy | T~ Panel h S
(P.5-005) g ; anel harness ]
§P5_005) a X /C ~- \\4/ 7 5-010) VIEW c
Lo\ | : 2 N\
<\ \g\/ S &\ . // / / \  Engine CM\\
é\&\}\ CPs00s) | S ] ,,/ y \ \j \\ F-R lever vibrati
Ya \“ V4 \ 5/ /, i \ Backup ZEQr switch witch harness F-R lever vibration_
= | <L - \ COM(RINO(GB) switch harness
N N | &f) ) ; A ) e (P5-021)
) 1 | NAY S ‘ Not in use
- === i‘%?%—:—ii::** =z | VA== == | Pl I (W) (Insula\ltioqprotection)
D i 3 7:77“: 5o of ” U 1}L¢J//ﬁ—— e e T s =i ‘ = | - Not in use \QA1 04
B ST o) P AR - T = (Insulation protection) )
| , J‘L J — o o S L \ S
i’ : [ N N AR — . \ ‘ .
N di T ey SGS =—— <aas SRR |
AN il // e - : - i
Yy ‘ = ” bl‘ ,?/ - = Zj . Y L \ ‘ Not in use
H : | AN ‘\ Ci’%;;* .y \ I = (R) (Insulation protection Control harness CB104
‘ — ! S B At B i, X S P.5-020)
P5-005) =i |\ [ eaasaN; ) \ ( / AT
( ) R L T }/ —-4 \\i/ / \ | Jl//,;f//‘ —Sub power (12V%20W) POW
L ~ - \ i=——————————— *——1;;1;11
Battery S i—) 7#’/ — N | I
Speed change\solen}iq harness / Speed change solenoid (R) Terminating resistor DETAH_D DETAIL E
(P5-022) / o= T T ==

0421-09801-0-10006-B
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ELECTRICAL SYSTEM

3-2. Wiring Harness Layout (2) Not in use Foot brake switch
(R) (Insulation protection) COM(R),NO(LgR)

Panel harness
(P.5-010)

Mark
(P.5-010),(P.5-024)
i

ON < OFF

Alternator(120A) LAMP Coolant level sensor

Reserve tank

(LgB)

Terminal B

Diagnostic switch harness Diagnostic switch
(P.5-024) 2(Lg),3(B) Starter motor
VIEW F-F R
FUSE 125A Frame harness(1)
S (P.5-006) Vibrator solenoid harness Vibrator solenoid (b)
(P.5-023)
Diode
F.L. 45A 12V
(G).(RG) /
F.L. 65A 3 o j[u: N
(BW),(BY) w2
:y — 'L_-_ ol F.L. 75A \Ground
7NN NG |
SEa. gl L e
""""""" “ﬁ\ﬂ‘.\-FE}V i
,,,,,,,,,,,,,,,, SR DETAIL M
& on- - X i '
e R e Vibrator solenoid (a) /  / / {—-———-—-
(B).(YR) -
Battery relay harness FUSE 30A FUSE 10A ) ~ —->
(P.5-014) (WL),(WR) (WL),(WR) Fuel filter o .-
w Fuel sensor Backup buzzer harness = )N Backup buzzer Frame harness
(G).,(WR) (P.5-027) (B),(GB) (P.5-006)
Battery relay COM VIEW J
BW),(WL !
Starter relay ( G)rgund) BR Control switch harness Throotzlge switch harness
(B),(R),(RB),(RW (B) (BR) (P5-017) (P5-018)
T B N L LT/ /’,;Tﬁ}’m Ground  Battery relay harness Travel mode change switch Combination meter
{ [@Q Hl | (P5-014) 1(LR),2(WR),3(LW) P5-029)
oG f ‘:@l‘ | Sremee=—
«\ 4 | Throttle switch Vibration select switch
N ¥ - 1(BW),3(WG),4(RY),5(RW 1(Y),2(YB),4(Y),5(YR
2l | = (BW),3(WG).4(RY).5(RW) (Y).2(YB).4(Y).5(YR)
‘_4@ N ‘ i Grid heater relay | -
- = H | Vibration mode change switch
T" ToLLL ‘ 1(RW),2(Y),3(RG)
SUER: I
k\{‘z L Speed select switch
N mgmﬁ;ﬁ I ‘ 1(L),3(G).4(L),5(LW),6(BrR)
THELN | —Ge
T | HoN \‘L\ Parking brake switch = o X\ ——F NN/ 7 Vibration switch harness
Frame harness(1) g | \Mark@ DETAIL N 1(LgR),2(BrY),3(BrW),4(GR),5(B) (P5-019)
(P5-006) N ‘ H ‘ ~C -
Battery relay harness ! T 0 I\ Mark |z| tarter switch
(F5-014) I O S e ] ACC(LgW),B(BY),BR(BR),C(Lg)
Ground Mark[2] \ Mark[3] Stater switch harness Panel harness
(P5-016) (P5-010)
DETAIL H VIEW K

0421-09801-0-10029-C
5-005



ELECTRICAL SYSTEM

4. WIRING HARNESSES
4-1. Frame Harness (1)

Fuse -relay
box assembly
(P.5-012)

Twist pair cable with shield

SWP-14M

58X-4M
(gray)

58Y-2M
(black)

[—l
EERER
YR|BY |GB
66291 24[ 10
LY | LB |BR|YB 50
8M3

(AVSSCS 0.75)

Panel harness
(P.5-010)

5-006

SWP-2F

58Y-1F
(black)

SWP-6M

58X-2M
(black)

Starter motor
A

solenoid

N\

*1,Connection status

1421-09039-1-10239-B

>

Speed change S B Backup buzzer Vibrator solenoid
solenoid harness TMDN harness harness
Speed change solenoid (F) (P.5-022) 630855-FA LA308 (P.5-027) Fuel sensor (P.5-023)
SWP-2F SWP-2F @ SWP-2F DT06-2S-CE05 SWP-4F
50 [ X 3 B
X |53 W/ B % g 1341133
B |WR ) BrR| GL
R
Twist cable
o o - - -
3 ° = o B 133,134 o
[Ie] o200 9]
(=] =R &)
blE e
| T 150 7
©_——gee 0
5 Core 5 5
Marking tape ol 2 ° ol ol 2
. © L -~ 3l s 3=
(color:blue) 0 5) 3 §9§ 8 CED © ?
8 5552 8 8
100 620 250 950 500 200 350 50 X |66p b o Servobypass
* Corrugate Corrugate Corrugate Corrugate Corrugate ¢19 Corrugate ¢10 Corrugate ¢7 Corrugate ¢7 B | LY
15 ®19 ®19 ®19 Q@
ol »
Sl|l2%
/2 - ‘C-,Q Fuel gauge unit
o \)& 2 o Twist pair cable with shield
©
AN CB104  CA104 (AVSSCS 0.75)
3|5 ® )
o B N BIE:
ol a (&) .
0| Marking tape 100 GlL DT06-3S-E008 Terminating resistor
(color:white) 3 2 ° Tape X with DT04-3P-P006
g 0| I
X [es = @ =
B |LY 3 130(131132
o i A
S BR |LgR|RW
SWP-2F # o o
Parking brake solenoid Twist cable l}/// °
T 1 I
SWP-3M SWP-2M olo Y
> . 2l2s = = | =
e Engine harness ! 8 L
S| ® (P.5-026) / © v+ EEEEEEEEEEEEEOEO00 )
gls > EESEEEEE
3 3 1200 450 200 200 HHHHHHEHEHHE
S Corrugate ¢15 Corrugate Corrugate Corrugate
3 g 519 51 510 os EEEEEEEIEEEEE0EEEEET =] © ¢
5BW,50 EEEEEEEE
Corrlfoa(ie e B @ LA310  Ground o ============= |§|$|
9 p s [ Tl = [
250 3B,50 ok g = =
: LA208 Ground $|E2 O i
Corrugate ¢7 Tape @ ® 8 i:, Engine ECM
B.50 72) LA108  Ground
Tape A
Twist cable (P.5-008)
158,50 (12 LA408  Ground
o
o
- o
o] 0]
™ o
118 108 24
AN N e 1170 1Yo e 2WB
(ZB 2va] (SRB SRJ [[ B 1.25WR]] [[GB BR]] @ @
78|23 v b @9 2 (78 3WB 2WB
3WB|3RG
LA210  LA210  LA410  LA210 2wB
58X-4F 58Y-2F SWP-2F SWP-3F
(gray) (black)
Ground 2B
Battery relay harness 3B 2B
(P.5-014) 2B




ELECTRICAL SYSTEM

No. | SizE,COLOR | ONTACT 0 CONRECTION o No. | SizE,COLOR | ONTACT o CONRECTION 2
[#2D3], [2], [7M2], [BU], [H] x 2, [R], Ly 3 | 8M3 ], Servo bypass solenoid,
Fuel gauge unit,Ground, Parking brake solenoid
% | & 13| oo bypass solonow z : 2 faoon _
Speed change solenoi(;I (F), 20, SWB 4 @ Engine ECM-1, 3, 5
Terminating resistor -C 2B, 3B 4 Ground Engine ECM-2, 4, 6
2 GB 2 [8M3], G 3 [#5D6], Terminating resistor Engine ECM-84
(3 5R, 8R 3 [1], x 2 L 3 [#5D6], Terminating resistor Engine ECM-62
(4 BY, 5BY 3 [#4D5).[1], [8M3] B 2 [#3D4], Ground
(6 YB 2 [#3D4], Fuel gauge unit LW 2 Engine ECM-39
@ WG 2 5] Engine ECM-31 WL 2 Engine ECM-61
© YR 2 [8m3], [H] BW 2 Engine ECM-43
10 YB 2 [8m3], [H] BL 2 Engine ECM-15
a4) 5R 2 [3], Starter motor LgY 2 Engine ECM-9
a5 5RB 2 [3], Starter motor GB 3 (5], Engine ECM-57
a8 2RW 2 [2] @ 15B 2 Ground x 2
23 3RG 2 [2] 1.25WR 2 (4]
@4 BR 3 [#3D4], [5] [8M3] BR 2 [M] Engine ECM-87
26 2lg 2 [#2D3), (13) LgR 2 [M] Engine ECM-70
@9 LB 2 M), & RW 2 (M] Engine ECM-44
50 LW 2 [#3D4], [R] (13 GL 2 Fuel sensor Engine ECM-69
63 WR 2 [#3D4], Speed change solenoid (F) BrR 2 Fuel sensor Engine ECM-45
5BW 2 Ground x 2

5-007



ELECTRICAL SYSTEM

4-2. Frame Harness (2)

5-008

Twist cable

=

H —

78

79

=

I T~

H

E]HEHEEEEEHHEEEEHE%
E]l@!l@@!l!mﬂﬂﬂm

2WB 2B
3 4
78 79
2WB 2B
5 6
78 79
2WB 2B

Hl ,

E]DEDDDQDII”WDD‘Ii
82|3R =

SRR EEEEE]

IHﬁBDn
HHEEEM _

H

S

=]

=)

Twist cable '/

DETAIL A

Twist pair cable with shield
(AVSSCS 0.75)

1421-09039-1-10240-B



ELECTRICAL SYSTEM

No. | SIzE,COLOR | “ONTACT 0 CONNECTION o No. | SizE,COLOR | ONTACT o CONNECTION >
[#2D3], [2], [7M2], [BU], [H] x 2, [R], Ly 3 |8M3|, Servo bypass solenoid,
Fuel gauge unit,Ground, Parking brake solenoid
x| mmwm | o |Coeeses N |
Speed change solenoi(; (F), 2WB, SWB 4 2] Engine ECM-1, 3, 5
Terminating resistor -C 2B, 3B 4 Ground Engine ECM-2, 4, 6
2 GB 2 [8M3], G 3 [#5D6], Terminating resistor Engine ECM-84
@ 5R, 8R 3 |I| x 2 L 3 , Terminating resistor Engine ECM-62
(4 BY, 5BY 3 [#4D5],[1], [8M3] B 2 [#3D4)], Ground
(® YB 2 [#3D4], Fuel gauge unit Lw 2 Engine ECM-39
@ WG 2 (5] Engine ECM-31 WL 2 Engine ECM-61
© YR 2 [8m3], [H] BW 2 Engine ECM-43
a0 YB 2 [8m3], [H] BL 2 Engine ECM-15
a4) 5R 2 [3], Starter motor LgY 2 Engine ECM-9
a5 5RB 2 [3], Starter motor GB 3 (5], Engine ECM-57
a8 2RW 2 [2] @ 15B 2 Ground x 2
23 3RG 2 [2], 1.25WR 2 (4],
24 BR 3 [#3D4],[5], [8M3] BR 2 [M] Engine ECM-87
26 2lg 2 [#2D3), (13) LgR 2 [M] Engine ECM-70
29 LB 2 [M], (12 RW 2 [M] Engine ECM-44
50 LW 2 [#3D4], [R] (133 GL 2 Fuel sensor Engine ECM-69
63 WR 2 [#3D4], Speed change solenoid (F) BrR 2 Fuel sensor Engine ECM-45
5BW 2 Ground x 2

5-009



ELECTRICAL SYSTEM

4-3. Panel Harness

Twist pair cable with shield

(AVSSCS 0.75)

Twist pair cable with shield
(AVSSCS 0.75)

g2

83 7
— /B
DT06-3S-E008 G| L 100

Terminating resistor

Combination meter

(P.5-029)
776164-1
qinLLLLLLLEEh
| G)BY[ ~ | |+ | = |~ |~ | B YWWR
35[96] = [« [ 6] = [22[32]38] =
25 WwLg| = |~ |yl = | Y |BY|GR =™
W | x| x [41] * | % |31] * | * | *
35|**|TTT@TT§*TT|24
olg
K|
Ground
LA210

with DT04-3P-P006 U Tape
B

C

LCR RL-1B

Starter switch harness
(P.5-016)

Throttle switch harness

(P.5-018) SWP-4F

Vibration switch harness SWP-6F

450

Diagnostic switch harness

(P.5-024)

SWP-2F

Horn switch 9% | X
CB104 lg| B
KE J

J

Tape

Marking tape
(color:white)

650

Twist pair cable with shield
(AVSSCS 0.75)

(P5-019)

==
36 (373839
LgR|BrW|GR| L
Control switch harness 50|51 |52]|53
SWP-12F — = ls5lis
(P.5-017) LW| G [BrR|WR
54167 x| -
LR [BrY| B | =

] ]

5-010

Corrugate 19

Corrugate ¢19

ol

Sk
3 3
. 5
CB104  CA104
(COM)  (NO)
\%(—)

Foot brake switch

Horn
PB104 LA108
® HD14-9-1939P Data link interface
with HDC16-9 connector
o Hydraulic oil filter
© o harness
2 o (P.5-025)
- CB104
~
<
= % —
]le 3 281111101 9
5 1590 Y | YB|YR
° 341333130
50 LgW| Lg | Br | RY
5D2 53 (525139 SWP-16M
WR|[BrR| G | L
97 |93 | 81 | 54
— | — === Fuse -relay box assembly
5 RW|WG|RG | LR (P.5-012)
N | R | R
2 Marking tape
3 S (color:blue)
HE 1
3 oot 37[35 3212
’ 50 Brw| YW | BY
4D1 %o o7 (41 SWP-8M
BrY | RG
1250 100 ]
Corrugate $19 Corrugate
®19
58X-2F
(black)
N~
<
ol ® SWP-6F
e|g
5]
O
Frame harness(1)
58Y-1M (P.5-006)
(black)
o
[Te}
>
@ SWP-2M
CB104
Hydraulic oil filter harness
(P.5-025)

1421-09040-1-10241-A



ELECTRICAL SYSTEM

CONTACT

CONTACT

No. SIZE, COLOR POINTS CONNECTION No. SIZE, COLOR POINTS CONNECTION
X B.9B 7 [#2D3],[J], [P], Combination meter-3, Ground, Horn, L 2 [5D2], [P]

: Terminating resistor-C RG 2 [4D1], Combination meter-30
@ 5BY 2 [#4D5) [E] LW 2 [P]
®) YB 2 [#3D4], Combination meter-18 59 G > [P
© YR 2 [5D2] ) BrR 2 [5D2] [P]
YB 2 (502 53 WR 3 (#3D4], [5D2], [P]

Y 2 [5D2], LR 2 [P]
12 R 2 [4D1 ], Foot brake switch-COM Bry 2 [P]
@ Y 3 Combination meter-16, Hydraulic oil filter harness x 2 WR 2 , Combination meter-1
24 BR 2 #3D4] [E] RG 2 [5D2]
@ 2Lg 2 [#2D3] [E] G 4 |#5D6|, Combination meter-11, Data link interface connector-C,
1.25LgW 2 [5D2], [E] Terminating resistor-A

|#5D6|, Combination meter-12, Data link interface connector-D,

RY 2 ’ — L 4 Terminating resistor-B
) Br 2 [5D2], Combination meter-27 B 2 [#3D4], Data link interface connector-A
32 BY 3 [4D1], Combination meter-10, 15 WG 5
3 Lg 2 [5D2], Horn switch BW 2 [#3D4],
LgW 2 [5D2], Horn Lg 2 [J], Combination meter-21
(35 Yw 3 [4D1], Combmatlo.n meter-2, 22 RW 3 (502}, [B],
LgR 2 [P} FOTtETrake switch-NO 1.25WR 2 [4D1], Data link interface connector-B
37 Brw 2 [4D1],
GR 2 [P], Combination meter-14

5-011



ELECTRICAL SYSTEM

4-4. Fuse - Relay Box Assembly

:

YR
Diode unit 66
LY
7319-3090 %
* * * ﬂ BL
[ | [ | . | . « |vB %
e N N HEREE
gr——%\ © {3 ‘—|’_W W [GW| « | Br | YR
% ([ 26|68 [« | - 2RG [N \3R: b
38 || 2Lg pLgR| = [ . 5
E R 122 [ H| ] °
= e 0| | 2ve [N v
3 ) L
2 B -
2x([68[25 [ o || L] 2L [S ot
L (|2e||2grl2BW| = < || H || LRG_F 7 -
|2 67 1 [ | o
1 e \ [ BrY) |_ 123 f,’:) <! i >
I X H 2Br [~ | | g|e
I S5 To0 = H o NE
Aleellawl oy L= [[Al[2 8 lo; | 5
a o * N it
I g ewlLy { o I CE O el 8 3
I a \ Brw ) - Lgw
T |
sl il B Gl 3 o
O B8z e 12| || || L] A 50 AL =
25| R [GW | * <% 12 2 Corrugate ¢22 Corrugate ¢22 53
j s2 b [ s at)l\ Z WR
| LY J I~
-I: § 108 I . Marking tape gl
= GB = 30 [« 6 7 91ap RW
Sm|| 16 | 18 [ =« 0 I 125RY‘U—) °°| ! (color:blue)
|: 3 2| 2w [2RW 157 | - P
1
il ) ([R5 o) | 5
T % —%\ |: 2BW [N 2w |, i B
e[ (2l (|H][70 {2 lo- 118
Z |lwe|w | WL i wr € BY |& 1250R
£ 97 |
| F A LRWJ il | o o
o (T X 24 o 98 |- 0 %o ©
:[ kS B BR [° BL [T |
Eg|[ 5[5 83 ) | o, *:
22| ¢ | R [ WR [T ——— ! | 33|34 29| X
e 52 NN L Lg |Lgw LB| B
= BrR —_— -
= / I 30130 28|32
N AN ~) RY 1228 Lgw|BY
; — —
6110-4643 6110-4643
Horn relay (A8) Lamp check
relay (A9)
4
ﬂ
- B i
2 3 AT 2|5
4 COoM 5
NO
1 113
1 (coil) 2 (coil)
*1 Pin Position (relay) Supply Ground *2 Pin Position (relay)

5-012

SWP-14F

58X-4F
(gray)

58Y-2F
(black)

SWP-16F

SWP-8F

SWP-6F

58X-2F
(black)

SWP-2F

SWP-2F

Frame harness(1)
(P.5-006)

Panel harness
(P.5-010)

Control harness
(P.5-020)

Not in use

1421-09032-1-10223-C



ELECTRICAL SYSTEM

No. SIZE, COLOR e CONNECTION No. SIZE, COLOR e CONNECTION
) BoB 9 [2C], [7M2], Lamp check relay (A9), 37) Brw 2 [4D1], Relay box-A3

’ Relay box-A1, A2, A3, Ad, A6, A7 L 5 [5D2), Fuse box-5
2 GB 2 [3¢] RG 2 [4D1], Fuse box-3
® 5R 4 x 2, Fuse box-4, 7 1.25RG, 2RG 3 [4-1x 2, Fuse box-1
@ BY 2 [8M3], Fuse box-10 61) G 2 [5D2], Relay box-A7
O YR 3 [5D2], [8M3], Diode unit 52 BrR 2 [5D2], Relay box-A7
YB 3 [5D2], [8M3], Diode unit 5 WR 2 [5D2], Relay box-A7
1 Y 2 [3c], LR 2 [5D2], Relay box-A7
12 R 4 [3¢],[4D1], Fuse box-7, Relay box-A4 GW 3 Diode unit, Relay box-A3, A4
a3 w 3 [3C], Diode unit, Relay box-A1 LY 3 [8M3], Relay box-A3, Ad
2W 2 Fuse box-9, Relay box-A5 BrY 2 [4D1], Relay box-A2
2RW 2 [7M2], Relay box-A5 2LgR 2 Relay box-A1, A2
) 3RG 2 [7M2], Fuse box-1 WR 2 [4D1], Fuse box-10
24 BR 2 [8M3], Fuse box-11 RG 2 [3c],
25 2BW 2 Fuse box-9, Relay box-A2 LW 2 [8M3], Relay box-A6
20 2Lg 2 [7M2], Relay box-A1 9 WL 2 [8M3], Relay box-A6
LgW 2 [5D2], Lamp check relay (A9) WG 2 [5D2], Relay box-A6
@9 LB 2 [8M3], Lamp check relay (A9) RW 2 [5D2], Relay box-A6
RY, 1.25RY 4 [5D2], Fuse box-8, Horn relay (A8) x 2 BL 2 [8M3], Fuse box-11
3 Br 2 [5D2], Diode unit LgY 2 [8M3], Relay box-A5
32 BY 2 [4D1], Lamp check relay (A9) GB 2 [8M3], Relay box-A5
33 Lg 2 [5D2], Horn relay (A8) 1.25WR 2 [4D1],
LgW 2 [5D2], Horn relay (A8) @ 1.25YB, 2YB 3 x 2 , Fuse box-2
3 YW 2 [4D1] Fuse box-6 & 2Br 2 [2C], Fuse box-4

5-013



ELECTRICAL SYSTEM

4-5. Battery Relay Harness

5R,120
LA308 :

LA308 @ @ 5RB,120

Starter relay

Frame harness(1)

(P.5-006)
58X-4M 58Y-2M SWP-2M SWP-3M  rist cable
(gray) (black)

1.25WL,50

®

300 140

Fuse 10A

19 1.25WR,50

Fuse 30A

60 3WL,50

Fusible link

45A
(red)

Sl

120
Tape

250

100

75A
(gray)

[==]
E‘\‘ m‘w
T A

120
Tape

2RW,120

LA205

LA205  (X) @

5-014

Corrugate ¢13

Corrugate $13 Corrugate ¢13

=
(=}
(=}

200

WG,50

LA105 LA105
%(—/

Grid heater relay

Corrugate $13

Corrugate

@13

50

3WL,50

BR,50

72

B
2

B,50

24
BR
1

DT06-2S

LA208 (COM)

B30 §5) 77 LA30s (COM)
8WR,50 {O) 7 LA308 (NO)

3G.50 @ (75 LA208 (NO)

O LA104 (BR)

Q) @2 LA204 (Ground)

=P

DT04-2P-RT01
Diode

Battery
relay

1421-09041-1-10242-B



ELECTRICAL SYSTEM

CONTACT

No. SIZE, COLOR POINTS CONNECTION
X) 2B 2 [2], Starter relay

(3) 8R 2 [1], Fusible link 75A

(4) 5BY 2 [1], Fusible link 65A

@) WG 2 [5], Grid heater relay

5R 2 [3], Starter relay

15 5RB 2 (3], Starter relay

2RW 2 [2], Starter relay

23 3RG 2 [2], Fusible link 45A

BR 3 [5], Battery relay-BR, Diode-1

@ B 3 El Battery relay-Ground, Diode-2

) 3G 2 Battery relay-NO, Fusible link 45A

8WR 2 Battery relay-NO, Fusible link 75A

@ 5BW 2 Battery relay-COM, Fusible link 65A
3WB 2 [2], Fuse 30A

1.25WL, 3WL 3 Battery relay-COM, Fuse 10A, Fuse 30A
GB 2 [5], Grid heater relay

1.25WR 2 [4], Fuse 10A

5-015



ELECTRICAL SYSTEM

4-6. Stater Switch Harness

LCT RL-1A

5BY,70 @ (@) LA305 (B)

BR.70 @ LA105 (BR)

Starter

switch
2Lg.70
Panel h
a?ss_g;r(;?ss @ LA205 (C)
24 | 26
BR | 2Lg 70
28 1:25LgW.70 @ LA105 (ACC)
1.25gW
58X-3M
1404-09077-0-31751-0
CONTACT
No. SIZE, COLOR POINTS CONNECTION
(4) 5BY 2 [E], Starter switch-B
24) BR 2 [E], Starter switch-BR
2Lg 2 [E], Starter switch-C
1.25LgW 2 [E], Starter switch-ACC

5-016




ELECTRICAL SYSTEM

4-7. Control Switch Harness

Travel mode
change switch

p—
39383736
GR [BrW|LgR
P s w9132 510 pp 0 o 0
= [ x]e7 |54
* | B |BrY|LR
Parking brake
switch
1421-09020-0-20151-0
No. | sizg,coLor | GOTTACT CONNECTION
@ B 2 |E| Parking brake switch-5
LgR 2 [P], Parking brake switch-1
@7 Brw 2 [P], Parking brake switch-3
GR 2 [P], Parking brake switch-4
L 2 [P], Speed select switch-4
Lw 3 [P], Speed select switch-5, Travel mode change switch-3
67 G 2 [P], Speed select switch-3
62 BrR 2 [P], Speed select switch-6
63 WR 2 [P], Travel mode change switch-2
LR 2 [P], Travel mode change switch-1
BrY 2 [P], Parking brake switch-2
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4-8. Throttle Switch Harness

BW,70 Dj )
WG,70 ED 3)
Pa?Pe |5[1§; 8‘;35 50 430 Throttle switch
. Tape RY,70 ED @)
RW,70 ED 5)
1421-09021-0-30152-0
CONTACT
No. SIZE, COLOR COINTS CONNECTION
RY 2 [T}, Throttle switch-4
WG 2 [T], Throttle switch-3
BW 2 [T], Throttle switch-1
RW 2 [T}, Throttle switch-5
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4-9. Vibration Switch Harness

an
@ Vibration select
switch
4
[,—'l_ﬂ—\ @ @
11 10| 9
Panel harness SWP-6M Y |YB|YR B 50 250 @ ®)
(P.5-010) S ﬂ ﬂ Tape
RW|RG "
D @
®)
1421-09022-0-30153-0
CONTACT
No. SIZE, COLOR POINTS CONNECTION
@ YR 2 , Vibration select switch-5
YB 2 [B], Vibration select switch-2
, Vibration mode change switch-2, Vibration select switch-1, -
@ Y 4 V'b ti de chang itch-2, Vibrati lect switch-1, -4
RG 2 [B], Vibration mode change switch-3
RW 2 [B], Vibration mode change switch-1
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4-10. Control Harness

F-R lever switch

Backup buzzer switch

(COM)  (NC) (COM)  (NO)
CB104 CA104 CB104 CA104
@2 @3 ) @
o
[=] 3 Q )
Marking tape = &
(color:white)
58X-2M X 123 50 .
(black) 28 |28 2C Mark|rmg tape
2 (color:red) e e
é'\o@o 0| E [Ye) E‘
Fuse .relay
box assembly 150 950 50
(P5-012) Tape Corrugate ¢10 Tape
— IS4
I &
R|Y 50 3 3
SWP-6M [— Bl 3C o o
« R
8 D
CB104 CA104
(Br,COM) (G,NO)
%(—/
F-R lever vibration switch
harness
DT04-2P-E005 (P5-021)
Sub power (12V/120W)
1421-09043-1-20244-A
CONTACT
No. SIZE, COLOR POINTS CONNECTION
X 2B 2 [2¢]
2 GB 2 [3C], Backup buzzer switch-NO
@ Y 2 , F-R lever vibration switch harness
@ R 3 , Backup buzzer switch-COM, F-R lever switch-COM
a3 w 2 [3C], F-R lever switch-NC
RG 2 , F-R lever vibration switch harness
@ 2Br 2 [2c]
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ELECTRICAL SYSTEM

4-11. F-R Lever Vibration Switch Harness

Br,65 (1) COM
CorEtPr.osl_ng;ess VG Tub23?¢6><0.5) £.65 ¢ [ ] (2NO F-R lever vibration switch
W,65 (3INC
See “Wiring Harness Layout (1), DETAIL E”
(P.5-004)
1539-12013-0-30226-0
CONTACT
No. SIZE, COLOR POINTS CONNECTION
- Br 2 Control harness, F-R lever vibration switch-1
- G 2 Control harness, F-R lever vibration switch-2
- W 2 Control harness, F-R lever vibration switch-3

5-021
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4-12. Speed Change Solenoid Harness

LA103
9
= S
Frame harness (1) ([ _X | 50 R 200 Speed change
(P.5-006) B Lw Corrugate #7 84 solenoid
%0
SWP-2M
(X) LA103
1412-09005-0-30074-A
CONTACT
No. SIZE, COLOR POINTS CONNECTION
@ B 2 IE , Speed change solenoid (R)
LW 2 |E| , Speed change solenoid (R)
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4-13. Vibrator Solenoid Harness

Vibrator solenoid (a)

/—)%
LA103 LA103
X

=)

4
[+)
b

(9) La103

RS0
Frame harness (1) 250 250

Vibrator
(P.5-006) Corrugate ¢ 7 Corrugate ¢7 8,50 solenoid (b)
(X) LA103
1402-09020-1-30430-D
CONTACT

No. SIZE, COLOR POINTS CONNECTION

@ B 4 IE x 2, Vibrator solenoid (a), (b)

9) YR 2 [H], Vibrator solenoid (b)

YB 2 IEI Vibrator solenoid (a)
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4-14. Diagnostic Switch Harness

L9,50 LA104 (2)
Panel harness || X |96 {4 150 Diagnostic switch
(P.5-010) B | L Tape
SWP-2M B.50 (X) LA104 (3)
1421-09023-1-30154-A
CONTACT
No. SIZE, COLOR POINTS CONNECTION
@ B 2 , Diagnostic switch-3
Lg 2 [J], Diagnostic switch-2
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ELECTRICAL SYSTEM

4-15. Hydraulic Oil Filter Harness

Pa?:.::;g?ss CA104 @<¢ Tzuot?e Y50 @ @ LA105 Hydraulic oil filter switch
1405-09009-0-40195-0
CONTACT
No. SIZE, COLOR POINTS CONNECTION
@ Y 2 Hydraulic oil filter switch, Panel harness
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4-16. Engine Harness

. 750 50 TYco:
Swp-2F Corrugate ¢7 Tape 1-067412-p Alternator
(H-COT)
Frame harness (1)
(P.5-006) Corrugate ¢7
S (H-COT)
S
=
SWP.3F 132[131]130 1650 50 f130 131 ﬁ] DEéPHI ' Coolant
R |LoR | BR Cormugate 37 TeRJLoR[Rw) 00065 sensor
' H-COT
Twist cable ( ) Twist cable
1421-09042-0-20243-A
CONTACT
No. SIZE, COLOR CONNECTION
POINTS

1.25LB 2 [M], Alternator
BR 2 [M], Coolant level sensor
(139 LgR 2 [M], Coolant level sensor
(13 RwW 2 [M], Coolant level sensor
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4-17. Backup Buzzer Harness

Frame harness (1)

,—(GB'5° :) (2) LA104 (+)
350

BU 50
GB| B

Backup buzzer

(P.5-006) Corrugate ¢7
SWP-2M B.50 (X) LA104 ()
1421-09044-0-30245-0
CONTACT
No. SIZE, COLOR POINTS CONNECTION
X) B 2 [BU], Backup buzzer (-)
2 GB 2 [BU], Backup buzzer (+)
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ELECTRICAL SYSTEM

5. ELECTRICAL COMPONENT SPECIFICATIONS

5-1. Fuse Box

Backup buzzer switch (R) —

F-R lever switch
Foot brake switch
Pump neutral holding relay

Horn relay (RY) -
Throttle switch

Parking interlock relay (BW) —
Combination meter (WR)

Starter switch (BR)
Battery relay (BR)

— (YW) Combination meter

— (L) Speed select switch
(Br) Sub power (12V/120W)

(RG) Combination meter

i i € B 0 € B @ 6 E 0

5A 5A 20A 15A 15A 15A 15A 15A 20A 20A 20A

O O O

O @ @ @) O @)

o)
Engine ECM (BL)J

Battery relay (COM) (BY)
Starter switch

Starter lockout relay (A5) (W) -

5-028

L(RG) Battery relay (NO)

(R) Battery relay (NO)

SV414-05001

Harness color codes

w
R
Br
L
BW
BY
BL

: White WR : White/Red stripe

: Red RY : Red/Yellow stripe

: Brown RG : Red/Green stripe

: Blue YW : Yellow/White stripe

: Black/White stripe LgW : Light green/White stripe

: Black/Yellow stripe
: Black/Blue stripe



ELECTRICAL SYSTEM

5-2. Combination Meter

~\

®r/" EW]
ol Iel
24p Va
. L S
N N
O O
UU0UUT UU0UU0UdU
y 12|83 8232 » [+ ]«[+]~ X 35“&]1
100000000000 012 Lia|IBY| * | * |« |«]|= B YWl
130 0 0 0o 0o 0 0 0 0 0 023 o3| ¥ |35|96| x| x| 6|~ |22/32|38 13
* [YW|[Lg| = | * |[YB| * | Y |BY|GR| *
240 0 0 0 0 0 0 0 0 0 0 035 . T a1 « T+ 131« | « | =
5 5 RERERS AR
nnnnnonllaonnanan RG Br
Harness side
s cntqraion s PIN | DESCRIPTION NO.
tem configuration diagram
ar l 1 | Battery 12V (+)
*J_T Battery 12V (+) . Ibgg\fgrfer A @ 2 | Starter switch (ACC) @
T Ground i ? . 3 | Ground X
+BAT ;arter switch - T = 1 Mél?i-lv—grR _’@ 4 Turn Slgnal (R)
(ACC) B} 5 | Engine stop
CAN (+)I - = - 6 | Over heat
= i o 7 {Tanscoter 7 |REV. ratio SEL.1
Fuel meter = s LCD 7 Segments 8 REV. ratio SEL.3
Pul up > Pulwp I 1 driver —’- m —t
|, REV.ratio SEL1 i 5500 - uzzer
| . REV.ratoSEL2 | — 10 | Lamp check @2
REV. ratio SEL.3 |
:: REV, ratio SEL.4 | o 1 | CAN()
| . Lempcheck] i itumination LED 12 | CAN(-)
p—o— DTCItiisSpléy% Ly Engine oil pressure indicator 13 Head Iamp
pin x o . "
ol o b the SCR cesming " 14 | Parking brake
= = "
Pull up L o DEF (SCR) Quality (Green) 15 | Charge warning @
Preheating 1222212270 g e =4 DEF (SCR) Qualiy (Red) - -
e p——— = cPU 2y ber Tampering 16 | HYD. oil filter warning @
ol 17 | Engine warning
L — Over heat '—",’—1 =
| Manual regeneration »—»,’—1 T Buzer 18 | Fuel meter @
| OEFlowlewsl| L & f] 19 | REV. ratio SEL.2
| . Engine waming = N T 20 | REV. ratio SEL.4
| . Engnestop '—":—1 Water splay 21 | DTC display
HYD. oil filter warning I b —
ol 2 I Liquid spray 22 | Hour meter @
L — Parking brakeI —— I Vibret -
orator 23 | Turn signal (L)
= us I Flood lamp 24 | Preheating
+§/_\T Exhaust system ? Hy I High beam
[, _high temperature — I - 25 | Water splay
Head tamp g Turn signal (R)
b - ',‘ + | um signal 26 | Flood lamp
mode _”_] ’
ol COMBL. meter 27 | Vibrator @
ol ) Pull down L 28 | Liquid spray
Lo Hour meter Resistor 3
L LRuse KT = == 29 | High beam
=TT 30 | COMBI. meter ILLUMI.
31 | Exhaust system high
temperature
32 | DEF low level
33 | Manual regeneration
34 [LYS pin
35 | ECO mode

SV414-05002
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VIBRATORY DRUM « REAR AXLE

1. PRECAUTIONS FOR DISASSEMBLY AND REASSEMBLY

* When removing, installing, disassembling or reassembling the unit, observe the general
precautions described below.

1) Precautions for removal work

e Coolant that contains antifreeze should be treated as a chemical, and must not be drained
carelessly on the ground.

» To prevent dust from getting into disconnected hoses and tubes, cover them with a plug or similar
means.

» When draining oil, use a receptacle with sufficient capacity to receive it.

 Before proceeding with the work, look for matchmarks that show the installation location. For
reassembly, place matchmarks in the required locations to prevent errors. Then remove.

* When disconnecting wiring connectors, hold the connector components so that unreasonable force
is not applied to the wires.

+ Label wires and hoses to ensure correct installation location.

» Confirm the number and thickness of shims prior to storage.

* When lifting parts, use lifting equipment of sufficient capacity.

* When separating parts by using pull bolts, tighten the bolts alternately.

» Before removing a unit, clean its surrounding area. Then after removal, cover it to prevent dust
and other substances from getting in.

» Before removing piping for hydraulic oil or coolant, or removing related parts, satisfactorily release
internal pressure.

2) Precautions for installation work

* Tighten bolts and nuts (sleeve nuts) to the specified torque (screw tightening torque table).

* When installing hoses, do not twist them or allow them to interfere with other parts.

* Replace gaskets, O-rings, split pins, and lock plates with new parts.

* Properly bend split pins and lock plates.

* When applying an adhesive, first clean and remove oil/grease from the surfaces properly. Then
apply two or three drops to the threaded areas.

* When applying a liquid gasket, first clean and remove oil/grease from the application surface
properly, and confirm that the surface is free of dust and damage. Then apply the product evenly.

» Clean parts well. Repair scratches, dents, burrs, rust, etc.

» Apply grease to rotating and sliding components.

* Apply gear oil to the surfaces of press-fit parts.

* After installing snap rings, confirm that they are properly seated in the grooves.

» Connect wiring connectors securely after cleaning off adhering oil, dust and water.

* Use lifting bolts that are not fatigued or deformed. Screw them in fully.

* When tightening a split flange, tighten screws alternately to prevent uneven tightening.

 Before installing hydraulic parts, confirm that they are free of damage and dust, etc.

6-001



VIBRATORY DRUM « REAR AXLE

3) Precautions when work is completed
« If coolant has been drained, securely retighten the drain valve and fill with coolant (mixing in long-
life coolant) to the specified level. Start the engine and allow the coolant to circulate through the
piping. Then add coolant again to the specified level.
* If hydraulic equipment has been removed and reinstalled, fill with hydraulic oil to the specified
level. Start the engine and allow the oil to circulate through the piping. Then add oil again to the
specified level.

6-002
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2. VIBRATORY DRUM

2-1. Removal and Installation of Vibratory Drum

2-1-1. Removal of vibratory drum
1) Securing machine
* Hold drum with chocks.
« Joint front frame and rear frame with lock pin (1).

—AAWARNING

When lifting the machine body, use an appropriate hoist
of sufficient strength. Confirm that the surrounding area
is safe, and work in a natural, unstrained posture.

Also, to firmly secure the machine body, use a support
stand of sufficient strength.

2) Supporting rear frame
« Lift rear frame with a crane.
* Place support stands under rear frame when rear wheel
tires is slightly off ground to support machine body.

Skg Rear axle weight

SV414D : 3,600 kg (7,935 Ibs.)
SV414T : 3,600 kg (7,935 Ibs.)
SV414TF : 3,600 kg (7,935 Ibs.)

(NOTICE)
* Do not allow rear wheel tires to leave the ground. (The
tires must support the machine’s body weight, too.)

3) Lift front frame with a crane.
» Ensuring that no load is applied to bolts (2) (left and right
sides), place support stands at right and left sides of front
frame. Firmly secure machine body.

S kg Frontaxle weight

SV414D : 3,490 kg ( 7,695 Ibs.)
SV414T 3,490 kg ( 7,695 Ibs.)
SV414TF : 4,720 kg (10,405 Ibs.)

SV414-06094

Lift with crane.

_/"Support stand sv414-£

Lift with crane.

oo
00,

(-1}
0

7200

//// Support stand %
77 7 7 7 7 7 SV414-06082

6-003
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4) Lift cross member (3) with a crane and hold it.
* Remove bolts (4) (left and right sides).
* Lift cross member (3) and remove it from frame.

Skg Cross member

SV414D : 180 kg (397 Ibs.)
SV414T : 260 kg (573 Ibs.)
SV414TF : 295 kg (650 Ibs.)

SV414-06083

—AAWARNING

The hydraulic oil in the machine is hot and compressed
immediately after the machine is stopped. Disconnecting
the hydraulic hoses in this condition can cause burns.
Wait for the hydraulic oil to cool down before starting
the work.

5) Disconnecting piping
5-1) Propulsion motor piping
 Disconnect hydraulic hoses (5), (6), (7) and (8)
connecting to propulsion motor.

(NOTICE)
¢ Plug both ends of the disconnected hoses or implement
other actions to prevent entry of foreign matter.

5-2) Vibrator motor piping
 Disconnect hydraulic hoses (9), (10), (11) and (12)
connecting to vibrator motor.

(NOTICE)

¢ Plug both ends of the disconnected hoses or implement
other actions to prevent entry of foreign matter.

6-004
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VIBRATORY DRUM « REAR AXLE

5-3) Remove vibratory drum ASSY
» Lift off vibratory drum ASSY (13) from frame.
* Remove bolts (2).
* Remove vibratory drum ASSY.

Skg Vibratory drum ASSY

SV414D : 2,520 kg (5,556 Ibs.)
SV414T : 2,495 kg (5,500 Ibs.)
SV414TF : 3,785 kg (8,344 Ibs.)

6) Put chocks or the like under removed drum (13) to prevent
it from moving.

Lift with crane.

7

o
o
oo
00,

N
w
o)
o

o
o
oo
00

//\%on stand /
// SNLPEEE TS sv414-osoé
/13

5 i

Chock SV414-06087

6-005
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2-1-2. Installation of vibratory drum
1) Install vibratory drum in the reverse order in which it was
removed.
* Tightening torque for bolts where particular care is
required when installing vibratory drum.

ﬁ@’/’f (2) Bolts M20%80 : 539 N-m (398 Ibf-ft)
" (Vibrator drum)

(4) Bolts M20x%90 : 539 N-m (398 Ibf-ft)
(Cross member)

2) Upon installing vibratory drum, pay particular attention to
items mentioned below.
« Fill hydraulic oil tank to specified level to make up for any
oil leakage.
 Start engine and circulate oil through piping. Then check
oil level again, ensuring that the oil is at specified level.

(NOTICE)

¢ If the engine is run at high speed or the cylinder is
operated to full stroke when the engine is started
for the first time after the work is completed, the
piston packing or other items may be damaged by air
entering into the cylinder.

6-006
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3. VIBRATORY DRUM ASSY

3-1. Vibratory Drum ASSY
1 2 34 56

10 11,12

13 14

15 16,17 18

7\

— A

|

\
50,51 ‘

49 47,4846 45 44

Vibration mode: Low
Motor clockwise rotation

Vibration mode: High
Motor counterclockwise rotation

SECTION A-A

43

Propulsion motor side

(Level plug)

Vibrator motor side

19,20

21

22

23,24

14-1
(Qil filler plug)

(Drain plug)

0421-43801-0-10017-0

(1) Drum

(2) Bolt : M22x70
(3) Bolt : M16x50
(4) Ring

(5) Plug

(6) Bolt : M16x50

(7) Vibrator bearing
(8) Eccentric shaft

(9) Shaft

(10) Bolt : M10%40
(11) Sleeve

(12) Spring pin

(13) Bolt : M16%50
(14) Plug

(15) Disc

(16) Bolt : M12x40
(17) Nut :M12
(18) Damper

(19) Bolt : M12x40
(20) Nut - M12
(21) Holder

(22) Plate

(23) Bolt : M20%80
(24) Nut : M20
(25) Bolt : M20x50
(26) Breather

(27) Cover

(28) O-ring

(29) Vibrator motor
(30) Bolt : M14x40
(31) Bolt : M14x40
(32) Cover
(33) Qil seal
(34) Bolt
(35) Holder
(36) Shim
(37) Housing
(38) Roller bearing
(39) Qil seal

(40) O-ring

(41) Axle shaft

(42) Vibrator bearing
(43) O-ring

(44) Housing

: M12x40

(45) Gear box

(46) Disc

(47) Bolt : M12%x40
(48) Nut :M12
(49) Damper

(50) Bolt : M12x40

(53) Bolt
(54) Bolt

(56) Bolt
(57) Bolt
(58) Nut

Nut :M12
Holder

: M16x45
M 8x16
Propulsion motor

: M16x40
: M20x80
: M20
Holder

6-007






VIBRATORY DRUM « REAR AXLE

3-2. Disassembly and Reassembly of Vibratory Drum

* Lead line numbers shown in the illustrations for the following
vibratory drum disassembly and reassembly procedures are
constant with part numbers of vibratory drum ASSY shown

14-1 Supply port

on page 6-007.

o o o o
3-2-1. Disassembly of vibratory drum
1) Remove plugs (14-1) and (14-2). 3
» Drain gear oil in vibrator case. °
« Quantity of gear oil : 21 L (5.5 gal.) o _© 0Qe o
« Install plug (14-1) and drain plug (14-2).
14-2 Drain port

SV414-06001

_AWARN ING Vibratory drum 29

¢ When standing the vibratory drum, use wooden
blocks of sufficient strength to securely support the
drum.

¢ Carry out the work in an unstrained posture using a
work stool or the like.

2) Lift vibratory drum ASSY with a crane and stand it with its
vibrator motor (29) side facing up as shown on the right. 3

Skg Vibratory drum ASSY
SV414D  : 2,500 kg (5,512 Ibs.)

SV414T  :2,470 kg (5,445 Ibs.)
SV414TF : 3,765 kg (8,300 Ibs.)

SV414-06002

3) Remove bolts (31).
* Remove Vibrator motor (29).

Skg (29) Vibrator motor : 15 kg (33 Ibs.)

* Remove breather (26).

SV414-06003

6-008
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—AWARNING

When installing lifting bolts, secure them with nuts.

4) Install lifting bolts (M20) and nuts to holders (21) and (35).

5) Remove bolts (25).

6) Remove disc SUBASSY.

§kg Disc SUBASSY : 135 kg (298 Ibs.)

6-009

21

Lifting bolt, nut

35

SV414-06005

SUBASSY

SV414-06006




VIBRATORY DRUM « REAR AXLE

7) Remove sleeve (11).
* Remove bolts (13).

8) Lift axle shaft SUBASSY using two pulling bolts
(M20x%60).

—AWARNING

SV414-06050

Axle shaft Pulling bolt
SUBASSY

SV414-06051

When installing lifting bolts, screw in the threads fully
before using.

9) Install lifting bolts (M20) to axle shaft SUBASSY.

@ﬂ Lifting bolt \

SUBASSY

SV414-06052

6-010
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10) Remove axle shaft SUBASSY.
(NOTICE)
* In order not to lift eccentric shaft together with axle

shaft SUBASSY, tap on the eccentric shaft end with a
wooden hammer via a wooden bar during lifting.

@kg Axle shaft SUBASSY : 150 kg (331 Ibs.)

11) Put axle shaft SUBASSY on wooden blocks.

12) Install a lifting bolt (M10) to eccentric shaft SUBASSY.

6-011

N

Wooden Axle shaft
ﬁ hammer SUBASSY

Wooden bar SV414-06053

Il
Axle shaft @
SUBASSY

Wooden

block SV414-06054

/’\

Lifting bolt Eccentric shaft
SUBASSY

SV414-06007
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—AWARNING

Take care not to get your fingers caught in movable
weights.

13) Remove eccentric shaft SUBASSY.

Skg Eccentric shaft SUBASSY : 135 kg (298 Ibs.)

(NOTICE)
* Put the movable weight at its outmost position.

Movable weight

Eccentric shaft
SUBASSY

SV414-06008

—AWARNING

Be careful because reversing the vibratory drum

and work in a natural, unstrained posture.

involves risk. Confirm that the surrounding area is safe,

14) Reverse drum SUBASSY.

Skg Drum SUBASSY

SV414D : 2,055 kg (4,530 Ibs.)
SV414T : 2,045 kg (4,508 Ibs.)
SV414TF : 3,325 kg (7,330 Ibs.)

15) Remove bolts (56).
* Remove propulsion motor (55).

Skg (55) Propulsion motor : 30 kg (66 Ibs.)

Drum
SUBASSY

SV414-06009

\.l J /
SV414-06010

6-012
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16) Install lifting bolts (M20) and nuts to holders (52) and (59).

17) Remove bolts (53).

18) Remove disc SUBASSY.

Skg Disc SUBASSY : 115 kg (254 Ibs.)

6-013

SV414-06012

SV414-06013
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19) Install lifting bolts (M16) to gear box (45).
* Remove bolts (3).

20) Remove gear box (45).

§kg (45) Gear box : 120 kg (265 Ibs.)

21) Install lifting bolts (M16) to housing SUBASSY.
* Remove bolts (6).

Lifting bolt/—\ 3

SV414-06015

SV414-06016

Lifting bolt 6

SV414-06017

6-014
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22) Remove housing SUBASSY.

§k9 Housing SUBASSY : 100 kg (220 Ibs.)

23) Put housing SUBASSY on wooden blocks.

24) The right illustration shows axle shaft SUBASSY removed

from vibratory drum.

6-015

Housing
SUBASSY

SV414-06018

Wooden block

Housing
SUBASSY

SV414-06019

Axle shaft
SUBASSY

SV414-06096
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25) Remove bolts (34).
* Remove cover (27).

26) Remove bolts (30).
* Remove cover (32).
* Remove shim (36).

27) Put a piece of wooden board on the end of axle shaft (41)
and set a puller on housing (37).
» Separate housing SUBASSY together with roller bearing
from axle shaft SUBASSY.

N 7 Puller
‘ e

Wooden
‘\5‘\\ < board

SV414-06057

6-016
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28) Install lifting bolts (M12) to housing SUBASSY.

29) Remove housing SUBASSY.

Skg Housing SUBASSY : 45 kg (99 Ibs.)

30) The right illustration shown housing SUBASSY removed
from vibratory drum.

6-017

Housing
SUBASSY

Lifting bolt

Housing
SUBASSY

Axle shaft
SUBASSY

SV414-06059

Housing
SUBASSY

SV414-06097
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31) Remove bolts (54) and seal washers.

32) Remove vibrator bearing (7) using long bolts (M8).

SV414-06020

SV414-06095

6-018
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3-2-2. Reassembly of vibratory drum
 Before reassembling, clean disassembled parts well and
check that there is no abnormality.

—AAWARNING

* When standing the drum, use wooden blocks of
sufficient strength to securely support the drum.

» Carry out the work in an unstrained posture using a
work stool or the like.

1) Lift vibratory drum (1) with a crane and put it in an upright

position.

@kg (1) Drum

SV414D : 1,685 kg (3,715 Ibs.)
SV414T 1,660 kg (3,660 Ibs.)
SV414TF : 2,955 kg (6,515 Ibs.)

2) Apply a coat of gear oil to vibrator bearing (7) mounting
surface of housing (44).
« Drive vibrator bearing into housing.

(NOTICE)

» Take care not to damage the bearing when installing

it.

3) Apply grease to O-ring (43).
* Install O-ring to housing (44).

6-019

<)

Wooden block E

SV510-11-06045

SV414-06022

43

SV414-06023
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4) Reverse housing SUBASSY.
§kg Housing SUBASSY : 100 kg (220 Ibs.)
* Apply grease to O-rings for plugs (5).

* Install plugs to housing SUBASSY.
« Install bolts (54) and seal washers to housing SUBASSY.

Housing
SUBASSY

SV414-06024

—AWARNING

When installing lifting bolts, screw in the threads fully
before using.

5) Install lifting bolts (M16) to housing SUBASSY.
« Lift housing SUBASSY.

Skg Housing SUBASSY : 100 kg (220 Ibs.)

6) Lower housing SUBASSY on mounting surface of drum
(1)

(NOTICE)

* Take care not to let O-ring to protrude from its groove.

Housing
Lifting bolt SUBASSY

SV414-06025

Housing
SUBASSY

SV414-06026
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7) Secure housing SUBASSY with sixteen bolts (6) and
washers.

ﬂ@ﬁ (6) Bolts M16x50 : 265 N-m (195 Ibf-ft)

8) Reassembly of gear box SUBASSY.
» Secure ring (4) to gear box (45) with ten bolts (2) and
washers.

ﬂﬁffm (2) Bolts M22x70 : 686 N-m (506 Ibf-ft)

9) Install lifting bolts (M16) to gear box (45).
« Lift gear box.

Skg (45) Gear box : 120 kg (265 Ibs.)

6-021

Housing
SUBASSY

SV414-06027

SV414-06091

Lifting bolt

45

SV414-06028
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10) Lower gear box (45) on mounting surface of housing (44).

11) Secure gear box (45) with eighteen bolts (3) and washers.

@@ffn (3) Bolts M16x50 : 265 N-m (195 Ibf-ft)

~——————— ‘/

() " (=)
OO

SV414-06029

SV414-06030

—AWARNING

When installing lifting bolts, secure them with nuts.

12) Install lifting bolts and nuts (M20) to holders (52) and (59).

52

Lifting bolt, nut

59

SV414-06031
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13) Lower disc SUBASSY on mounting surface of gear box
(45).

Skg Disc SUBASSY : 115 kg (254 Ibs.)

(NOTICE)
¢ Disc SUBASSY and propulsion motor mounting holes
must be arranged as shown on the right.

14) Secure disc SUBASSY with seventeen bolts (53) and
washers.

ﬁ@fﬂ (53) Bolts M16x45 : 265 N-m (195 Ibf-ft)

6-023

Disc
SUBASSY

SV414-06032

Disc
SUBASSY

@0

Propulsion motor
mounting hole

SV414-06033

Disc
SUBASSY

SV414-06034
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15) Install propulsion motor (55) to gear box (45).

§kg (55) Propulsion motor : 30 kg (66 Ibs.)

(NOTICE)

¢ When installing, face the servo pressure gauge port
on the propulsion motor in the same direction as the
hole on the disc.

16) Secure propulsion motor (55) with two bolts (56) and
washers.

@@ﬁ (56) Bolts M16x40 : 265 N-m (195 Ibf-ft)

( pressure
gauge port

SV414-06035

SV414-06088

—AWARNING

Be careful because reversing the vibratory drum
involves risk. Confirm that the surrounding area is safe,
and work in a natural, unstrained posture.

17) Reverse drum SUBASSY.

Skg Drum SUBASSY

SV414D : 2,055 kg (4,530 Ibs.)
SV414T : 2,045 kg (4,508 Ibs.)
SV414TF : 3,325 kg (7,330 Ibs.)

-
P

Wooden block SV510-II-06056

6-024
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18) Secure shaft (9) to eccentric shaft (8) with six bolts (10)
and spring washers.

ﬂ@ﬁ (10) Bolts M10x40 : 59 N-m (44 Ibf-ft)

19) Install a lifting bolt (M10) to eccentric shaft SUBASSY.

SV414-06036

Eccentric shaft
SUBASSY

Lifting bolt

SV414-06037

—AWARNING

Take care not to get your fingers caught in movable
weights.

20) Apply a coat of gear oil to bearing mounting surface of
eccentric shaft SUBASSY.
* Install eccentric shaft SUBASSY to drum SUBASSY.

Skg Eccentric shaft SUBASSY : 135 kg (298 Ibs.)

(NOTICE)
e Put the movable weight at its outmost position.

6-025

Movable weight

Eccentric shaft
SUBASSY

SV414-06038
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(NOTICE)
¢ Insert eccentric shaft SUBASSY into vibrator bearing
(7) while taking care not to tilt the bearing inner race.

21) Reassembly of axle shaft SUBASSY
21-1) Apply a coat of gear oil to vibrator bearing (42)
mounting surface of axle shaft (41).
« Drive vibrator bearing into axle shaft.

(NOTICE)
* Take care not to damage the bearing when installing
it.

21-2) Reverse axle shaft SUBASSY.

Skg Axle shaft SUBASSY : 90 kg (198 Ibs.)
» Apply a coat of gear oil to roller bearing (38) inner race

mounting surface of axle shaft (41).
« Drive roller bearing inner race into axle shaft.

SV414-06039

Wooden block

SV414-06060

38

Axle shaft
SUBASSY

Wooden block

SV414-06061
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21-3) Apply grease to O-rings for plugs (14).
* Install plugs to axle shaft (41).
» Apply sufficient amount of lithium-based grease to
rollers of roller bearing (38) inner race.

21-4) Apply a coat of gear oil to roller bearings (38) outer
race mounting surface of housing (37).
« Drive roller bearing outer races into housing.
Apply liquid packing to periphery of oil seal (39).
* Drive oil seal into housing.
* Apply grease to lip of oil seal.

21-5) Install lifting bolts (M12) to housing SUBASSY.

6-027

SV414-06062

SV414-06063

Housing Lifting bolt
SUBASSY

SV414-06064
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21-6) Install housing SUBASSY to axle shaft SUBASSY.

Skg Housing SUBASSY : 40 kg (88 Ibs.)

21-7) Apply a coat of gear oil to roller bearing (38) outer race
mounting surface of axle shaft.
» Apply sufficient amount of lithium-based grease to
rollers of roller bearing inner race.
« Drive in roller bearing inner race until rollers come in
contact with outer race.

21-8) Preload adjustment of roller bearing
@ Install a shim of about 1 mm (0.04 in.).
» Secure cover (32) to axle shaft (41) with four bolts (30)
and washers.

Housing
SUBASSY

Axle shaft
SUBASSY

SV414-06065

SV414-06066

SV414-06067
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@ A gap will remain between end of axle shaft (41) and

inside of cover (32).

Tighten four bolts (30) to a torque of 108 N-m (80 Ibf-ft).

Give housing (37) two to three turns.

Tighten bolts to a torque of 108 N-m (80 Ibf-ft) again.

* Repeat this work several times until tightening torque of
bolts no longer fluctuates.

(NOTICE)
* Tighten the bolts alternately in diagonal directions.

SV414-06068

(NOTICE)

e Push in the inner race while rotating the bearing.
Otherwise, even strongly trying to push the inner
race, the bearing rollers will not be pushed up and End of rollers in close

. . contact with inner race shoulder
therefore bearing will not be seated.

@
3
9
O
(1) Bearing not (2) Bearing correctly
seated seated
PLA-06001

® Remove bolts (30).
* Remove cover (32).
* Remove shim.

(NOTICE)
* Do not turn the housing (37) after the cover is
removed.

SV414-06069

6-029
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@ Without inserting shim, install cover (32) to axle shaft (41)
with four bolts (30) and washers.

® Using a thickness gauge, measure clearance “A”.

% Preload adjusting

shim thickness =A+0.1 mm (0.004 in.)

® Remove bolts (30).
* Remove cover (32).

SV414-06070

SV414-06071

SV414-06092
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@ Install shim (36) of preload adjusting shim thickness
=“A+ 0.1 mm (0.004 in.)".

» Secure cover (32) to axle shaft (41) with eight bolts (30)
and washers.

ﬂ@ffm (30) Bolts M14x40 : 167 N-m (123 Ibf-ft)

21-9) Apply liquid packing to periphery of oil seal (33).
* Drive oil seal into cover (27).
» Apply grease to lip of oil seal.

21-10) Secure cover (27) to housing (37) with six bolts (34)
and washers.

ﬂﬁfr\?m (34) Bolts M12x40 : 108 N-m (80 Ibf-ft)

6-031
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(NOTICE)

* The hole (1) in housing and breather mounting hole
in cover, holes (2), (3) in housing and two cover
mounting holes must be arranged as shown on the

right.

22) Install lifting bolts (M16) to axle shaft SUBASSY.

23) Lift axle shaft SUBASSY.

Skg Axle shaft SUBASSY : 150 kg (331 Ibs.)

* Apply grease to O-ring (40).
* Install O-ring to axle shaft (41).

37

Hole (1) Breather
mounting
hole

27
>
Hole ( Hole (2)
Cover Cover
mounting mounting
hole hole
SV414-06040
Axle shaft Lifting bolt
SUBASSY

SV414-06075

Axle shaft
SUBASSY

40

SV414-06076
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24) Lower axle shaft SUBASSY on mounting surface of drum
(1).

(NOTICE)

¢ Support the eccentric shaft with a pipe or the like,
to prevent tilting of the vibrator bearing inner race
during installation.

* Take care not to let O-ring to protrude from its groove.

25) Secure axle shaft SUBASSY with sixteen bolts (13) and
washers.

ﬁﬁf;fm (13) Bolts M16x50 : 265 N-m (195 Ibf-ft)

26) Install a lifting bolt (M10) on shaft end of eccentric shaft
SUBASSY.

6-033

@ Axle shaft
SUBASSY

SV414-06041

/
Axle shaft
" SUBASSY

PN

SV414-06077

Lifting bolt

SV414-06078
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27) Slowly lift eccentric shaft SUBASSY with a crane and
check that there is an axial play of 1 to 3 mm
(0.04 t0 0.121in.).

28) Install lifting bolts and nuts (M20) to holders (21) and (35).

29) Lower disc SUBASSY on mounting surface of housing
(37).

Skg Disc SUBASSY : 135 kg (298 Ibs.)

SV414-06079

21 Lifting bolt, nut 35

SV414-06042

SV414-06043

6-034
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30) Secure disc SUBASSY with sixteen bolts (25) and 15
washers.

Breather mounting hole

ﬂ@ﬁ (25) Bolts M20x50 : 539 N-m (398 Ibf-ft)

(NOTICE)

* When installing the disc SUBASSY, the breather
mounting hole in cover (27) must be perpendicular to
the longer edge of the disc(15).

SV414-06044

31) Drive two spring pins (12) into sleeve (11).

SV414-06080

32) Apply grease to splined portion of sleeve (11) .
* Fit sleeve to splined portion on eccentric shaft SUBASSY
end.

SV414-06045
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33) Apply grease to O-ring (28).
* Install O-ring to vibrator motor (29).

34) Secure vibrator motor (29) to cover (27) with two bolts (31)
and washers.

Skg (29) Vibrator motor : 15 kg (33 Ibs.)

m (31) Bolts M14x40 : 167 N-m (123 Ibf-ft)

* Wind seal tape around to threaded portion of breather (26).
* Install breather to cover (27).

(NOTICE)

¢ The vibrator motor which have ports A and B must
face the same direction as the side of the breather (26).

» Take care not to let O-ring to protrude from its groove.

35) Lay vibratory drum ASSY with plugs (14-1), (14-2), and
(14-3) positioned as shown on the right.
* Hold with chocks.

Skg Vibratory drum ASSY

SV414D : 2,500 kg (5,512 Ibs.)
SV414T : 2,470 kg (5,445 Ibs.)
SV414TF : 3,765 kg (8,300 Ibs.)

SV414-06046

o
Ay

Ports Aand B

SV414-06047

14-1

7

SV414-06048
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36) Remove plugs (14-1) and (14-3).
» Supply gear oil from oil supply port.
» Check that oil drips from gauge port.

* Quantity of gear oil : 21 L (5.5 gal.)

* Reinstall plugs (14-1) and (14-3).

6-037

Gauge port
\\

/
SV414-06049
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4. REAR AXLE
4-1. Rear Axle ASSY

(1) Tire

(2) Hub reduction gear
(3) Nut :M22 P=1.5
(4) Bolt (brake release)
(5) Plug (brake filler and level gauge)
(6) Plug (brake drain)
(7) Brake
(8) Differential
(9) Airvalve
(
(
(
(
(
(
(

10) Plug (hub reduction gear filler, level gauge and drain)
11) Parking brake release port [RBR] : M14 P=1.5

12) Parking brake release port [RBL] : M14 P=1.5

13) Plug (differential filler and level gauge)

14) Plug (differential drain)

15) Bolt : M20x220

16) Nut : M20

ﬁgﬁ? (3) Nut M22 P=1.5 : 785 N-m (579 Ibf-ft)

N (16) Nut  M20 : 540 N-m (398 Ibf-ft)
Specifications

Tire size 0 14.9-24 -8PR

Tire inflation pressure . 177 kPa ( 26 psi )

Tire ASSY weight D type : M0 kg ( 243 1Ibs. )
T, TFtype : 112 kg ( 247 Ibs. )

Rear axle ASSY weight D type : 575 kg ( 1,268 Ibs. )
T, TF type : 580 kg ( 1,279 Ibs. )

™ :g\

16
SECTION A-A

0421-27801-0-10010-0

6-038
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4-2. Rear Axle Lubrication

Center housing
1,2 (differential + brake) 1,2 1,2

o
@

NI

il

Drain
Hub reduction gear

SV201-1-06094

(1) Filler port
(2) Level port
(3) Drain gauge

» Change oil : Gear oil API-grade GL4 SAE90 (See recommended lubrication.)
* Change oil quantity

Center housing :73L  ( 19gal. )

Hub reduction gear : 1.3 Lx2 ( 0.33 gal.x2 )

6-039
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4-3. Rear Axle Structure
4-3-1. Center housing

6-040

SV201-1K-06002

(5) Housing (9) Magnet plug
(6) Plug (10) Cover

(7) Plug

(8) Snap ring
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4-3-2. Differential

SV400-2-06053

(1) Bolt (6) No spin differential (11) Spacer
(2) Ring nut (7) Bolt (12) Shim
(3) Taper roller bearing (8) Bevel gear set (13) Shim
(4) Bolt (9) Ring nut

(5) Differential carrier (10) Bearing

6-041
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4-3-3. Hub reduction gear

(1) Half shaft

(2) Spring washer
(3) Bolt

(4) Seal

(5) Seal

(6) Bearing

(7) Wheel stad
(8) Wheel hub

(9) O-ring

6-042

10) Stud

12) Magnet plug

15) Circlip
16) Ring gear
17) Ring gear support

(
(
(
(
(14) Axle case
(
(
(
(18) Locking plate

SV414-06089

(19) Wheel nit
(20) Stud

(21) Nut

(22) Circlip

(23) Planet gear
(24) Bearing
(25) Friction washer
(26) Planet gear carrier
(27) Countersunk bolt
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4-3-4. Brake

SV201-1K-06003

(1) Spring (6) Dowel (11) Nut
(2) O-ring (7) Brake disc (12) Bolt
(3) Piston (8) Plug (13) Plug
(4) O-ring (9) Seal washer
(5) Ring (10) Lock washer

6-043
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1. BRAKE PEDAL

DETAILA

SECTION B-B
0418-62813-0-12540-B
(1) Brake pedal (5) Stopper bolt : M10x50
(2) Foot brake switch (6) Stopper bolt : M10x50
(3) Spring (7) Nut : M10
(

4) Nut : M10

7-001
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2. BRAKE HYDRAULIC PIPING

RBR
o Rear axle ASSY
/ @ H 0N Speed change Parking brake
/ool e N\ SBA solenoid valve (F) solenoid valve
Hose vB Hose i S J;i‘ij: B B e ST
(LOB—BPF) (TBR——RBR) . | ——~—f = 1 | ‘L| if “ BTS
: -+ B
{ ””” T . BST
~ \ LOB
\ Hose B\
\ (P.4-004)
Hose
(BST — BTS)
VIEWA
2\ o o ,
D p Propulsion pump
Hydrauli€ oil filter 1 BPF Hose N2 1 o BPF
A ——TVB) ) | —
1 o \
Hose SPB BST
(VBA ——TVB)
SECTION B-B
Servo bypass
SG solenoid valve
TVB TBR
\
TALD RBL
Hose S
(SGA— SBP) I
Hose
- (SBA — SGB)

* The letters and numbers in the figure such as “VBA” and “TVB” show each port.
- Arrow “«——; —” symbols show the hose connection and the direction of the flow of the oil.

0421-36804-0-1001
7-002
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3. BRAKE SYSTEM
3-1. Description and Operation of Brake Circuit

Description

» Made up of parking brake switch pedal (1), foot brake switch (2), diode unit (3), F-R lever switch (4), pump
neutral relay (A3) (5), pump neutral holding relay (A4) (6), parking brake solenoid valve (7) and brake (8).The
foot brake switch is ON with the brake pedal released and OFF if pushed down on.

Operation
To release parking brake:
* When parking brake switch (1) is set to the OFF position, the contacts of parking brake switch (1) close the
circuit to parking brake solenoid valve (7) and breaks the circuit to the brake indicator lamp.

* This leads the pressurized fluid through parking brake solenoid valve (7) to pistons (a) of brake (8) to compress
springs (b). Brake is freed.

To apply parking brake (Brake pedal not depressed):

« If parking brake switch (6) is put in the ON position, the contacts of parking brake switch (6) break the circuit to
parking brake solenoid valve (7) and close the brake indicator lamp circuit.

» This stops feeding the fluid from parking brake solenoid valve (7) to brake (8). Springs (b) move pistons (a)
toward the brake discs and plates so that they make a close contact with each other. The brake is applied.The
indicator lamp comes on simultaneously.

When brake pedal is pushed down on:
* If brake pedal is depressed, foot brake switch (2) is switched off to break the circuit to parking brake switch (1).

This applies the brake even if parking brake switch is in the OFF position.

(1) Parking brake switch Fuse
(Brake OFF condition) @
3
2 L O O
5 3\04 (2) Foot brake switch
(Condition in which
To combinationmeter brake pedal pressed)
& —
) . (4) F-R lever switch
(3) Diode unit (Condition in which
F-R lever N positioned)
5 3
3 5 )
1 2
1 > :l (6) Pump neutral = Rear axle
(5) Pump neutral — holding relay (A4) Q
relay (A3)
(8) Brake b
(Brake ON condition) [
— e
— a
- ==
> > - -
1

«—

_|
i ""
(7) Parking brake solenoid valve

when brake is ON.

Parking brake solenoid valve Steering*charge pump (without solenoid excited)
when brake is OFF.
(with solenoid excited)

T
|

y

A
o

*The arrow (—) symbol shows the direction of the hydraulic oil flow. SV414-07001
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4. HYDRAULIC COMPONENT SPECIFICATIONS

4-1. Parking Brake Solenoid Valve

Nliin

(1) Solenoid

(2) O-ring (1B P14)

(3) Spool (J)

(4) Body

(5) Spring

(6) PortP [BSP] : 9/16-18UNF-2B

(7) PortA [BSA] : 9/16-18UNF-2B

(8) Port T [BST] : 9/16-18UNF-2B

Specifications

» Rated flow 30 L/min (7.9 gal./min )

* Rated pressure : 49MPa ( 710 psi ) (6,7)
: 0.5MPa ( 72.5psi ) (8)

* Weight : 1.5kg ( 3.31Ibs. )

7-004

Jlmi

Hydraulic circuit diagram

I

Connection diagram

J-40146
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4-2. Servo Bypass Solenoid Valve

o i

3/ - n/ //O b\/ 8
4/ /
(¢! [~ _ |
) 6 7/ l;_ ol 1
5/ ——
7
|7T\J T
8 6

Hydraulic circuit diagram
@X: )
©
\@/(_) Connection diagram
K-40146
1) Solenoid

(

(2) O-ring (1B P14)
(3) Spool (K)
(4) Body
(5) Spring
(

(

(

6) Port T : 9/16-18UNF-2B
7) PortA [SBA] : 9/16-18UNF-2B
8) Port P [SBP] : 9/16-18UNF-2B

Specifications
» Rated flow : 30L/min ( 7.9gal./min)
* Rated pressure : 49MPa ( 710 psi ) (7, 8)
0.5MPa ( 72.5psi ) (6)
* Weight : 1.5kg ( 3.31Ibs. )

7-005
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INSPECTION AND ADJUSTMENT

1. INSPECTION AND ADJUSTMENT
1-1. Safety Precautions for Inspection and Adjustment

A WARNING
Unexpected machine movement may cause a serious accident. When inspecting the machine while the
engine is running, always follow the instructions below.
+ Park the machine on level, flat ground.
* Apply the parking brake.
» Set chocks in front and behind each drum or tire.
» Make sure that service personnel are given the appropriate information at the appropriate time.
» Make sure that no one can enter any hazardous area.

A CAUTION
Do not work on the hydraulic system while the engine is running and the system is hot and under
pressure. Do not disconnect hydraulic hoses or fittings until the system has cooled and pressure has
been properly relieved.
Before removing any plugs from the pressure measurement ports, always release any residual pressure
from the piping and open the cap of the fluid tank to release and pressure.

A WARNING

Inadvertent starting the engine may cause a serious accident.

When inspecting the engine, make sure to exchange the appropriate cues and hand signal with the person
at the operator station to avoid any accidents.

A CAUTION
Before inspecting inside of the engine compartment, always stop the engine.
Contact with the fan, V-belt or exhaust system parts while the engine is running may cause serious injury.

1-2. Preparation for Inspection and Adjustment

* Prepare the necessary measuring instruments. In addition, particularly when measuring pressure values, make
sure to prepare the appropriate hoses, adapters and a plug removal tool for the pressure reading port.

* Make sure that the instruments to be used operate normally.
When handling the instruments, exercise sufficient caution not to drop or apply any impact to them. Doing
so may adversely affect the calibration. Another important point is to inspect the instruments regularly. An
instrument that does not start from the appropriate zero point may give an inaccurate reading.

1-3. Precautions for Inspection and Adjustment

* When performing inspections and adjustments, pay special attention to safety.

» For each inspection, always take three measurements for each measurement point. If the measurements
significantly differ, the measurement method may be incorrect. In such a case, take measurements once again
and calculate their average.

1-4. Warm-up

» Machinery will not exhibit their true performance under the cold condition. Before taking measurements, always
warm up the engine and make sure that the fluid and engine coolant are warmed to their specified normal
operating temperatures.

1-5. Inspection and Adjustment of Engine Related Items
» Refer to shop manual of engine manufacturer for inspection and adjustment of engine itself.
8-001
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2. MEASUREMENT AND ADJUSTMENT OF PROPULSION

CIRCUIT PRESSURE
2-1. Measurement

—AWARNING

Confirm that the parking brake works properly before
measurement.

* Oil temperature during measurement : 50 +5°C (122 +9°F)

@ Remove plugs from couplings (1) and (2) of propulsion
pump. Attach pressure gauge with hose (8) and connector

@.

* Coupling : 9/16-18UNFxM16
+ Adapter for hose (® :M16 P=2.0

* Pressure gauge connector U) : M16xG3/8

» High pressure gauge port (Forward) : (2)

» High pressure gauge port (Reverse): (1)

* Pressure gauge : 0 to 50 MPa

(0 to 7,250 psi)

@ Confirm that F-R lever is “N”.
(@ Set propulsion speed select switch to “ ~4ly- .
@ Start the engine and set throttle switch to “FULL”.
® Establish a condition in which machine propulsion load

2(1-11)

SV414-08001

becomes maximum.

(Pressure does not build up unless propulsion load is
applied.)

® With propulsion load at maximum, slowly move F-R lever
to the side to be measured.

(@ Read pressure indicated by pressure gauge.

After measuring, promptly return F-R lever to “N”.

% Maximum circuit pressure

(high pressure relief valve setting)
: 41.8 1.0 MPa (6,061 = 145 psi)

PG003163

* The numbers “1-9” and “1-11” appearing in above illustrations are consistent with lead line numbers shown in

illustration of pump ASSY in “2-2. Hydraulic Component Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

2-2. Adjustment

* If measurement results indicate the pressure deviating from
maximum circuit pressure range, make an adjustment in
accordance with procedure described below.

@ Check nut (2) of multifunction valve (1-1) or (1-4) for
evidence of having loosened.
 Multifunction valve (Forward) : (1-1)
 Multifunction valve (Reverse) : (1-4)

@ If there is evidence of nut having loosened, adjust
multifunction valve so that pressure becomes within
maximum circuit pressure range while watching pressure
gauge.

» To adjust pressure, loosen nut and turn adjustment screw
(3).
Adjustment screw turned clockwise
: Pressure rise
Adjustment screw turned counterclockwise
: Pressure drop
Pressure change rate : 9 MPa/turn (1,305 psi/turn)

@ If there is no evidence of nut having loosened, remove
multifunction valve.

@ Check removed multifunction valve for trapped dirt and
scratches on its seat.

® If trapped dirt is present, disassemble and clean
multifunction valve.

® If a scratch is found on seat, replace multifunction valve.

@ Atfter adjustment, measure pressure again and check that
pressure reaches maximum circuit pressure range.

wm (1) Nut - 41 N-m (30 Ibf-ft)
(2)  Nut : 20 N-m (16 Ibf-ft)
(1-1)

(1-4) Multifunction valve : 89 N-m (66 Ibf-ft)

(NOTICE)
e Carefully disassemble and reassemble after taking
steps to prevent foreign material from getting in.

SV412-08002

RLV-DD-001

* The numbers “1-1” and “1-4” appearing in above illustrations are consistent with lead line numbers shown in
illustration of pump ASSY in “2-2. Hydraulic Component Specifications” (page 4-006).

8-003



INSPECTION AND ADJUSTMENT

3. MEASUREMENT AND ADJUSTMENT OF PROPULSION
CHARGE CIRCUIT PRESSURE

« Since oil in charge circuit is supplied from steering
circuit, confirm that steering operation is normal before
measurement.

Propulsion charge circuits and vibration charge circuits
consist of parallel circuits. Thus, in order to measure
whether propulsion charge circuit pressure is within
standard value, use following operation to ensure that oil
does not escape to the charge relief valve on vibrator pump
side.

@ Loosen nut (1) from charge relief valve (2-12) on vibrator

pump side.
@ Tighten adjustment screw (2) by 1/2 complete turns.
Adjustment screw turned clockwise
: Pressure rise
Adjustment screw turned counterclockwise
: Pressure drop

SV412-08003

Pressure change rate

: 0.54 MPa/ 1/2 turn (78.3 psi/ 1/2 turn)

RLV-DD-004

* The number “2-12” appearing in above illustrations is consistent with lead line numbers shown in illustration
of pump ASSY in “2-2. Hydraulic Component Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

3-1. Measurement

 Oil temperature during measurement : 50 +5°C (122 +9°F)

(D Remove plug from coupling (1) of propulsion pump.
Attach pressure gauge with hose (® and connector ) .

1(1-2)

+ Coupling : 9/16-18UNFxM16 . \\\

« Adapter for hose ® : M16 P=2.0 ; F\ \

« Pressure gauge connector W) : M16xG3/8 ‘ = \\

+ Pressure gauge :0to5MPa Eé*;a )

(0 to 725 psi) I o - %

@ Confirm that F-R lever is “N”. @1 ,//H " (ﬁff :
Q@ Apply parking brake by pressing parking brake switch ‘ T ‘ | \

button. \ 77777 :‘ |
@ Start the engine and set throttle switch to “FULL". ::::::::::::”TT”\ """ X

(® Read pressure indicated by pressure gauge.

f NS
\ T
% Standard charge relief valve setting )
SV414-08002

:2.510.2 MPa (363 29 psi)

PG003163

* The number “1-2” appearing in above illustrations is consistent with lead line numbers shown in illustration of

pump ASSY in “2-2. Hydraulic Component Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

3-2. Adjustment

* If measurement results indicate the pressure deviating from
standard charge relief pressure setting range, make an
adjustment in accordance with procedure described below.

(@ Check nut (3) of charge relief valve (1-10) for evidence of
having loosened.
@ If there is evidence of nut having loosened, adjust charge

relief valve so that pressure becomes within standard 110

charge relief valve pressure setting range while watching .

pressure gauge. ” S
» To adjust pressure, loosen nut and turn adjustment screw DOLE&I=

(4).
Adjustment screw turned clockwise
: Pressure rise
Adjustment screw turned counterclockwise
: Pressure drop
Pressure change rate : 0.39 MPa/turn (57 psi/turn)
@ If there is no evidence of nut having loosened, remove

SV414-08003

charge relief valve.

@ Check removed charge relief valve for trapped dirt and
scratches on its seat.
® If trapped dirt is present, disassemble and clean charge
relief valve. :l /
® If a scratch is found on seat, replace charge relief valve. , ‘
@ After adjustment, measure pressure again and check that | 4 L F———"—— =

pressure reaches standard charge relief valve setting
range. g

m (3) Nut : 52 N-m (38 Ibf-ft) ﬂ—JK_/
) 4

(NOTICE)
e Carefully disassemble and reassemble after taking
steps to prevent foreign material from getting in.

RLV-DD-005

* The number “1-10” appearing in above illustrations is consistent with lead line numbers shown in illustration
of pump ASSY in “2-2. Hydraulic Component Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

4. MEASUREMENT OF PROPULSION SERVO CIRCUIT

PRESSURE
4-1. Measurement

 Oil temperature during measurement : 50 +5°C (122 +9°F)
(D Disconnect the hoses (1) and (2) from servo bypass
solenoid valve. Attach pressure gauge through adapter @.
+ Adapter @ :G1/4
* Pressure gauge : 0 to 5 MPa (0 to 725 psi)
@ Confirm that F-R lever is “N”.
Q@ Apply parking brake by pressing parking brake switch
button.
@ Start the engine and set throttle switch to “FULL”.
® Operate F-R lever and then read pressure indicated by
pressure gauge.
 With parking brake (ON), measured pressures of (1)
and (2) are the same.
» With parking brake (OFF), measured pressures of (1)
and (2) are different. H\/ I

SV414-08004

% Standard charge relief pressure setting
:2.510.2 MPa (363 29 psi)

PG002002
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INSPECTION AND ADJUSTMENT

5. MEASUREMENT OF MACHINE HIGH/LOW SPEED
CHANGE CIRCUIT PRESSURE

+ Since oil in speed change circuit is supplied from steering
circuit, confirm that steering operation is normal before
measurement.

5-1. Measurement of Propulsion Motor (F)

 Oil temperature during measurement : 50 +5°C (122 +9°F)
(@ Remove plugs from propulsion motor (F) gauge ports (1)
and (2). Attach pressure gauge with the adapter @ .
+ Adapter : 9/16-18UNF
» Servo pressure gauge port (High) : (1)
» Servo pressure gauge port (Low) : (7)
* Pressure gauge :0to 5 MPa
(0 to 725 psi)

@ Confirm that F-R lever is “N”.
@ Apply parking brake by pressing parking brake switch

button.
@ Set speed select switch to “1 4", “ 2" or “3 9

® Start the engine and set throttle switch to “FULL”.

® Read pressure indicated by pressure gauge.

% Standard charge relief valve setting

: 1.6 0.2 MPa (232 1 29 psi)

SV414-08005

PG001014

* The numbers “1” and “7” appearing in above illustrations are consistent with lead line numbers shown in
illustration of propulsion motor (F) in “2-2-2. Propulsion hydraulic motor (F)” (page 4-008).
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INSPECTION AND ADJUSTMENT

5-2. Measurement of Propulsion Motor (R)

 Oil temperature during measurement : 50 +5°C (122 +9°F)
(D Remove plugs from propulsion motor (R) gauge ports (1)
and (2). Attach pressure gauge with the adapter @ .
+ Adapter : 9/16-18UNF

» Servo pressure gauge port (Low) : (4) L—J
* Servo pressure gauge port (High) : (6) ) ]
« Pressure gauge :0to 5 MPa = o~ -
(0 to 725 psi) A @ e 1T
@ Confirm that F-R lever is “N”. E‘z )
Q@ Apply parking brake by pressing parking brake switch l: @ -
button. @ e

@ Set speed select switch to “1 ~@-", “ 2" or “3 9

® Start the engine and set throttle switch to “FULL”.

Propulsion motor (R)
® Read pressure indicated by pressure gauge.

SV414-08014

% Standard charge relief valve setting

1 2.67 x0.2 MPa (387 29 psi)

PG001014

» The numbers “4” and “6” appearing in above illustrations are consistent with lead line numbers shown in
illustration of propulsion motor (R) in “2-2-4. Propulsion hydraulic motor (R)” (page 4-011).
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INSPECTION AND ADJUSTMENT

6. MEASUREMENT OF PARKING BRAKE RELEASE
PRESSURE

« Since oil in charge circuit is supplied from steering
circuit, confirm that steering operation is normal before
measurement.

6-1. Measurement

 Oil temperature during measurement : 50 +5°C (122 = 9°F)

(@ Disconnect hose (1) from parking brake solenoid valve.
Attach pressure gauge through adapter @ .
+ Adapter @ 1 G1/4
* Pressure gauge: 0 to 5 MPa (0 to 725 psi)

@ Confirm that F-R lever is “N”.

@ Apply parking brake by pressing parking brake switch
button.

@ Start the engine and set throttle switch to “FULL”.

® Release parking brake by pressing parking brake switch
button.

® Read brake release pressure indicated by pressure
gauge.

SV414-08007

% Brake release pressure : 1.5 to 3.0 MPa (218 to 435 psi)

PG002002
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INSPECTION AND ADJUSTMENT

7. MEASUREMENT AND INSPECTION OF VIBRATOR
CIRCUIT PRESSURE

7-1. Measurement

—ACAUTION

Take care not to operate the vibratory drum for a
longer period of time than necessary with the machine
stationary. Otherwise, the vibrator bearing could be
seized.

* Oil temperature during measurement : 50 +5°C (122 +9°F)
(D Remove plugs from couplings (1) and (2) of vibrator

pump. Attach pressure gauge with hose (8) and connector
©.
* Coupling : 9/16-18UNFxM16
+ Adapter for hose (& :M16 P=2.0
* Pressure gauge connector W : M16xG3/8
» High pressure gauge port (1)

(Low amplitude)
» High pressure gauge port 1 (2)

(High amplitude)
* Pressure gauge : 0 to 50 MPa

(0 to 7,250 psi)

@ Confirm that F-R lever is “N”.

Q@ Apply parking brake by pressing parking brake switch
button.

@ Set vibration mode change switch to “ ?

® Start the engine and set throttle switch to “FULL”.

® Press F-R lever vibration switch ON.

@ Read pressure gauge for maximum value of vibrator
circuit pressure.

Turn F-R lever vibration switch OFF as soon as
measurement is finished.

SV414-08008

% Maximum circuit pressure
(high pressure relief valve setting) PG003163
:25.0 1.0 MPa (3,625 = 145 psi)
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INSPECTION AND ADJUSTMENT

7-2. Inspection

 If measurement results indicate the pressure deviating from
maximum circuit pressure range, make an inspection in
accordance with procedure described below.

(D Remove plug (3) and valve from high pressure relief valve
port (2-1) or (2-5) of vibrator pump.

» High pressure relief valve port : (2-5)
(Low amplitude)

» High pressure relief valve port : (2-1)
(High amplitude)

(@ Check removed high pressure relief valve for trapped dirt
and other abnormalities.

@ If trapped dirt is present, disassemble and clean high
pressure relief valve.

@ If pressure still deviates from maximum circuit pressure
range after valve is disassembled and cleaned, replace
high pressure relief valve.

® After inspection, measure pressure again and check that
pressure reaches maximum circuit pressure range. Sv412-08008

ﬁ@ﬁ (3) Plug : 40 N-m (30 Ibf-ft)

)17
(NOTICE)

» Carefully disassemble and reassemble after taking

steps to prevent foreign material from getting in.

PO )
mnnnmmnm-[!: I
/DD d -

RLV-DD-003

* The numbers “2-1” and “2-5” appearing in above illustrations are consistent with lead line numbers shown in
illustration of pump ASSY in “2-2. Hydraulic Component Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

8. MEASUREMENT AND ADJUSTMENT OF VIBRATOR
CHARGE CIRCUIT PRESSURE

« Since oil in charge circuit is supplied from steering
circuit, confirm that steering operation is normal before

measurement.

» Propulsion charge circuits and vibration charge circuits 1710
consist of parallel circuits. Thus, in order to measure Y
whether vibrator charge circuit pressure is within standard “ )
value, use following operation to ensure that oil does not DOLE

escape to the charge relief valve on propulsion pump side.

@ Loosen nut (3) from charge relief valve (1-10) on - -
propulsion pump side.
(@ Tighten adjustment screw (4) by two complete turns.
Adjustment screw turned clockwise
: Pressure rise
Adjustment screw turned counterclockwise
: Pressure drop
Pressure change rate : 0.39 MPa/turn (57 psi/turn)

SV414-08003

RLV-DD-005

* The number “1-10” appearing in above illustrations is consistent with lead line numbers shown in illustration
of pump ASSY in “2-2. Hydraulic Component Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

8-1. Measurement
 Oil temperature during measurement : 50 +5°C (122 = 9°F)
(@ Remove plug from coupling (1) of propulsion pump.
Attach pressure gauge with hose (8) and connector ) .

» Coupling : 9/16-18UNFxM16

+ Adapter for hose (& :M16 P=2.0

* Pressure gauge connector W) : M16xG3/8

* Pressure gauge : 0 to 5 MPa (0 to 725 psi)

@ Confirm that F-R lever is “N”.

@ Apply parking brake by pressing parking brake switch
button.

@ Start the engine and set throttle switch to “FULL”.

(® Read pressure indicated by pressure gauge.

% Standard charge relief valve setting
:2.5+0.2 MPa (363 =29 psi)

CREONPIN
=

SV414-08002

PG003163

* The number “1-2” appearing in above illustrations is consistent with lead line numbers shown in illustration of
pump ASSY in “2-2. Hydraulic Component Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

8-2. Adjustment

* If measurement results indicate the pressure deviating from
standard charge relief pressure setting range, make an
adjustment in accordance with procedure described below.

(D Check nut (1) of charge relief valve (2-12) for evidence of
having loosened.

@ If there is evidence of nut having loosened, adjust charge
relief valve so that pressure becomes within standard
charge relief valve pressure setting range while watching
pressure gauge.

» To adjust pressure, loosen nut and turn adjustment screw
(2).

Adjustment screw turned clockwise

: Pressure rise
Adjustment screw turned counterclockwise
: Pressure drop
Pressure change rate
: 0.54 MPa/ 1/2 turn (78.3 psi/ 1/2 turn)
@ If there is no evidence of nut having loosened, remove
charge relief valve.
@ Check removed charge relief valve for trapped dirt and
scratches on its seat.

SV412-08003

® If trapped dirt is present, disassemble and clean charge 1
relief valve. i

® If a scratch is found on seat, replace charge relief valve.

@ After adjustment, measure pressure again and check that o} ' . q
pressure reaches standard charge relief valve setting < | . . ||>
- MDM (]
M (1) Nut : 40 N'm (30 Ibf-ft)

Nem 2

(NOTICE)

» Carefully disassemble and reassemble after taking
steps to prevent foreign material from getting in.

RLV-DD-004

* The number “2-12” appearing in above illustrations is consistent with lead line numbers shown in illustration
of pump ASSY in “2-2. Hydraulic Component Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

9. MEASUREMENT OF VIBRATOR HIGH/LOW CHANGE

CIRCUIT PRESSURE
9-1. Measurement

 Oil temperature during measurement : 50 +5°C (122 +9°F)
(D Remove plugs from servo pressure gauge ports (2-3) and
(2-10). Attach pressure gauge with the adapter @ .
+ Adapter : 9/16-18UNF
» Servo pressure gauge port (Low) : (2-10)
» Servo pressure gauge port (High) : (2-3)
* Pressure gauge :0to 5 MPa
(0 to 725 psi)
@ Confirm that F-R lever is “N”.
@ Apply parking brake by pressing parking brake switch
button.
@ Start the engine and set throttle switch to “FULL”.
® Set vibration select switch and then read pressure
indicated by pressure gauge.
« With vibration select switch is “()”, measured pressures
of (2-3) and (2-10) are same.
» With vibration select switch is “ \A\N” or © \/\/\ ” measured
pressures of (2-3) and (2-10) are different.

% Standard charge relief valve setting
:2.5%02 MPa (363 29 psi)

SV412-08009

PG001014

* The numbers “2-3” and “2-10” appearing in above illustrations are consistent with lead line numbers shown in

illustration of pump ASSY in “2-2. Hydraulic Component Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

10. MEASUREMENT AND INSPECTION OF STEERING

CIRCUIT PRESSURE
10-1. Measurement

—AWARNING

Make sure that there is no person around the articulated
portion of the machine before operating the steering
wheel.

 Oil temperature during measurement : 50 +5°C (122 +9°F)

(D Disconnect the hose (1) or (2) from steering cylinder.
Attach pressure gauge through adapter (™ .
+ Adapter ™ 1 G3/8
* Pressure gauge : 0 to 25 MPa (0 to 3,625 psi)

@ Confirm that F-R lever is “N”.

Q@ Apply parking brake by pressing parking brake switch
button.

@ Start the engine and set throttle switch to “FULL”.

® Turn steering wheel to operate relief valve.

® Read pressure indicated by pressure gauge.

% Standard maximum circuit pressure
(orbitroll relief pressure + charge relief pressure)
:17.5 £ 1.0 MPa (2,538 = 145 psi)

SV414-08009

PG002003
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INSPECTION AND ADJUSTMENT

10-2. Inspection

+ If measurement results indicate the pressure deviating
from standard maximum circuit pressure range, make an
inspection in accordance with procedure described below. 2

@ Remove relief valve (2) from orbitrol.

(@ Check removed relief valve for trapped dirt, scratches on
its seat and other abnormalities.

@ If trapped dirt is present, disassemble and clean relief
valve.

@ If a scratch or any other abnormality is found on seat,
replace relief valve.

® After inspection, measure pressure again and check that
pressure reaches standard maximum circuit pressure

range.

ORB-SD-09150

(NOTICE)
» Carefully disassemble and reassemble after taking
steps to prevent foreign material from getting in.
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INSPECTION AND ADJUSTMENT

11. MEASUREMENT OF PROPULSION PUMP CASE

PRESSURE
11-1. Measurement

 Oil temperature during measurement : 50 +5°C (122 +9°F)
(D Disconnect hose (1) from propulsion pump. Attach

pressure gauge through adapter ® . T
- Adapter ®  : 12-4LOHL6G5TF ] (f N

(Parker part number) e N4
* Pressure gauge : 0 to 5 MPa (0 to 725 psi) % NS

@ Confirm that F-R lever is “N”. |
Q@ Apply parking brake by pressing parking brake switch ‘

button.
@ Set propulsion speed select switch to “ 1 ~fly- " |

® Start the engine and set throttle switch to “FULL”. Cl
® Establish a condition in which machine propulsion load - %ﬁ/:\\\}\
becomes maximum. 4 ( )
(Pressure does not build up unless propulsion load is . B R

applied.) 1
(@ With propulsion load at maximum, measure pressure
when speed select switch is “1 ~/@-", “ 2 ” and “3 9

and F-R lever is “N”, “F”, and “R”, respectively.

SV414-08010

% Allowable pump case pressure
: 0.3 MPa (43.5 psi) or less

PG002190
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INSPECTION AND ADJUSTMENT

12. MEASUREMENT OF PROPULSION MOTOR CASE

PRESSURE
12-1. Measurement of Propulsion Motor (F)

 Oil temperature during measurement : 50 +5°C (122 +9°F)

(D Remove plug from drain port (1). Attach pressure gauge
and adapter () .
+ Adapter (D : 7/8-14UNF
* Pressure gauge : 0 to 5 MPa (0 to 725 psi)

@ Confirm that F-R lever is “N”.

@ Apply parking brake by pressing parking brake switch
button.

@ Set propulsion speed select switch to “ 1 ~fy- "

® Start the engine and set throttle switch to “FULL”.

® Establish a condition in which machine propulsion load
becomes maximum.
(Pressure does not build up unless propulsion load is
applied.)

SV414-08011

(@ With propulsion load at maximum, measure pressure

when speed select switch is “1 ~@-", “ 2" and “3 9
and travel mode change switch is yﬁ and F-R lever is
“N”, “F”, and “R”, respectively.

% Allowable motor case pressure
: 0.3 MPa (43.5 psi) or less

PG001022
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INSPECTION AND ADJUSTMENT

12-2. Measurement of Propulsion Motor (R)

 Oil temperature during measurement : 50 +5°C (122 +9°F)
(D Remove plug from drain port (1). Attach pressure gauge
and adapter @ .
+ Adapter @ :11/16-12UN
* Pressure gauge : 0 to 5 MPa (0 to 725 psi)

@ Confirm that F-R lever is “N”.

Q@ Apply parking brake by pressing parking brake switch
button.

@ Set propulsion speed select switch to “ 1 ~fly- "

® Start the engine and set throttle switch to “FULL”.

® Establish a condition in which machine propulsion load
becomes maximum.
(Pressure does not build up unless propulsion load is
applied.)

(@ With propulsion load at maximum, measure pressure
when speed select switch is “1 ~/@-", “ 2 ” and “3 9

and travel mode change switch is iﬁ and F-R lever is

Propulsion motor (R)
SV505- 1-08005

“N”, “F”, and “R”, respectively.

% Allowable motor case pressure
: 0.3 MPa (43.5 psi) or less

PG001027
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INSPECTION AND ADJUSTMENT

13. MEASUREMENT OF VIBRATOR MOTOR CASE

PRESSURE
13-1. Measurement

—ACAUTION

Take care not to operate the vibratory drum for a
longer period of time than necessary with the machine
stationary. Otherwise, the vibrator bearing could be
seized.

* Oil temperature during measurement : 50 +5°C (122 +9°F)
(D Remove plug from drain port (1). Attach pressure gauge
with adapter (D .
+ Adapter D : 7/8-14UNF
* Pressure gauge : 0 to 5 MPa (0 to 725 psi)

@ Apply parking brake by pressing parking brake switch
button.

®) Set vibration mode change switch to ?

@ Start the engine and set throttle switch to “FULL".

® Press F-R lever vibration switch ON.

® Measure pressure when vibration select switch is
VAV and “ \/\/\ ”, respectively.

@ Turn F-R lever vibration switch OFF as soon as
measurement is finished.

% Allowable motor case pressure
: 0.17 MPa (24.7 psi) or less

8-022
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INSPECTION AND ADJUSTMENT

14. ADJUSTMENT OF F-R LEVER LINKAGE
14-1. Adjustment

* In cases such as propulsion hydraulic pump is replaced,
control cable is replaced or F-R lever does not move
smoothly, make an adjustment in accordance with
procedure described below.

* “N”, maximum “F”, and maximum “R” positions of F-R lever
(1) are positioned by notches.

@ Set F-R lever in “N”.
(2 Attach both ends of control cable (2).

* Specified dimension a : 210 mm (8.27 in.)

\ SV414-08012

® Confirm the strokes of propulsion pump control lever (3).

* Specified dimension b : 212 mm (8.35in.)
c: 25mm (0.98 in.)

SV414-08013
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INSPECTION AND ADJUSTMENT

15. BRAKE ADJUSTMENT

15-1. Manually Releasing the Brake

1) Loosen nut (24) of bolt (25).
* Loosen nut on the opposite side.

2) Tighten bolt (25), and press it into disc (16).
* Do the same with bolt on the opposite side.

3) Alternately tighten bolts (25) 1/4 turn each, and release
brake disc.

% After bolt end makes contact with disc (16), strictly

observe not tightening bolt (25) more than one
complete turn.

8-024
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INSPECTION AND ADJUSTMENT

15-2. Adjustment after Manual Release of Brake

(D Remove bolt (25), nut (24), and seal washer (26).

@ Replace seal washer (26) with a new one.

@ Apply grease to bolt (25) threads.

@ As shown on the right, install bolt (25), nut (24), and seal
washer (26).

SV510-I1-08030

® Adjust bolt (25) to the dimensions as shown on the right.
+ Similarly, adjust the bolt on the opposite side.

* Specified dimension a: 34 * 065 mm (1.34 +0602 in.)

SV510-I1-08031

® Tighten nut (24), and firmly secure bolt (25).

% When tightening nut (24), make sure that bolt (25)
does not move. After securing bolt, check the
dimensions of bolt again.

SV510-I1-08032
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TROUBLESHOOTING

1. TROUBLESHOOTING
1-1. Safety Precautions for Troubleshooting

A\ WARNING

Unexpected machine movement may cause a serious accident. When inspecting the machine while the
engine is running, always follow the instructions below.

¢ Park the machine on level, flat ground.

* Apply the parking brake.

» Set chocks in front and behind each drum or tire.

* Make sure that service personnel are given the appropriate information at the appropriate time.

* Make sure that no one can enter any hazardous area.

A\ CAUTION

Do not work on the hydraulic system while the engine is running and the system is hot and under pressure.
Do not disconnect hydraulic hoses or fittings until the system has cooled and pressure has been properly
relieved.

Before removing any plugs from the pressure measurement ports, always release any residual pressure
from the piping and open the cap of the fluid tank to release and pressure.

A\ WARNING

Inadvertent starting the engine may cause a serious accident.
When inspecting the engine, make sure to exchange the appropriate cues and hand signal with the person
at the operator station to avoid any accidents.

A\ CAUTION
Before inspecting inside of the engine compartment, always stop the engine.
Contact with the fan, V-belt or exhaust system parts while the engine is running may cause serious injury.

1-2. Important Information for Troubleshooting

Before conducting troubleshooting, it is important to carefully read the operation manual and workshop manual
and understand the electric circuits for each component as well as the structure and function of each system.
Sufficient knowledge of the systems will enable you to identify a possible cause much faster. A fault or problem
may seem to be related to many different factors. To identify the true cause, some experience is needed. To
perform the appropriate troubleshooting, it is important to learn not only the normal operations of the systems but
also the possible symptoms that may occur when an abnormal condition is present.

This chapter explains the possible causes and remedies for likely incidents taken from past experience.

9-001



TROUBLESHOOTING

1-3. Before Starting

The information in this section is provided to assist the troubleshooter in understanding the systems and quickly

determine the causes when operating abnormalities occur.

The following steps are recommended:

. If not familiar with the machine, study the Operator’s Manual and this Shop Manual.

. Check with the operator for full details of the trouble, ask questions.

. Verify the trouble by warming up the machine and operating it. Check the problem yourself.

. Identify the problem with either a mechanical, hydraulic or electrical system source.

. Isolate the problem to a particular component or circuit.

. Eliminate the simplest or easiest to check possibilities first to prevent unnecessary disassembly of components.

. Following repair or replacement of any parts, perform operational tests to verify that the problem has been
eliminated and the performance of all the systems is normal.

N O gk WN -
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TROUBLESHOOTING

2.

ELECTRICAL SYSTEM TROUBLESHOOTING

2-1. When Performing Electrical System Fault Diagnosis
4\ WARNING

Be very careful because equipment can return to normal during an inspection and suddenly operate

properly when a failure occurs due to a faulty contact or other such cause.

2-1-1. Precautions to take during electrical circuit fault diagnosis

When disconnecting or connecting a connector, be sure to turn the power supply OFF. (Electronic control parts
such as the engine control unit, in particular, could be damaged internally.)

Since connectors are not numbered, be sure to affix alignment marks so that you can restore them to their
original condition.

Before making a diagnosis, check related connectors for faulty connections. (Check by disconnecting and
reconnecting related connectors several times.)

Before proceeding to the next step, be sure to return the disconnected connectors to their original condition.
When diagnosing a circuit (measuring the voltage, resistance, continuity and current), move related wiring and
connectors several times, and check whether the tester’s numerical values change. (If values change, faulty
contact in the circuit is possible.)

Do not ground the circuit of the control unit or apply voltage to it unless otherwise specified.

For information of wire number, wire size, and wire color used in the sample circuit diagrams, refer to "1-1. Wire
Numbers, Wire Sizes, Wire Colors and Connectors Shown in Electrical Circuit Diagram, Wiring Harness Layout
and Wiring Harnesses" (P.5-001).
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2-1-2. Inspection procedures using a tester

Some of the various inspection procedures are presented here for reference, using a sample circuit below.

Equipment A T

1 2 3
1 5 2 3 4
I ]
I ]
I I I I I
Main power source Ground of Signal from Power to
of equipment B equipmentA || equipmentA || equipmentA
Battery

llo
llo

Equipment B

TS-10001
1) Measuring resistance using tester
1-1) Measuring resistance of equipment A (measuring resistance between terminals 1 and 3)
Equipment A
Connector Harness

/\ I T

\ 1 | 2 3

. (@)
Equipment A /\/
— Ohmmeter
(tester)

- -

1 2 3

3 ‘—1| 5 2 3 4
L ]
1 1

\ l I I I I I
Main power source| |Ground of Signal from | |Power to

of equipment B equipment A| | equipment A| |equipment A
Equipment B
TS-10002

Inspection procedure

(D Disconnect the connector of equipment A.

@ Connect the test probe (+) to connector terminal 1 of equipment A and the test probe (-) to connector
terminal 3 of equipment A and measure the resistance. At this time, reversing the connector terminals
between the probes (+) and (-) does not make any difference in the measurement.
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1-2) Measuring resistance of harness (measuring resistance between terminal 1 of equipment A and terminal 2
of equipment B)

Harness  Connector B Equipment A

/////j I: Equipment B othmtmeter > —
(tes er\!)_\ .
2 3

EBn|[EnaRn

Connector A

Equipment A :I

] 5 2 3 4

G I 1
| | | | |
Main power source| |Ground of Signal from | |Power to
of equipment B equipment A| |equipment Al |equipment A
Equipment B
TS-10003

Inspection procedure

@ Disconnect the connectors of equipment A and equipment B.

@ Connect the test probe (+) to connector terminal 1 of equipment A and the test probe (-) to connector
terminal 2 of equipment B and measure the resistance. At this time, reversing the connector terminals
between the probes (+) and (-) does not make any difference in the measurement.

Criteria for harness defects
When there is no abnormality in the harness: Less than 10 Q (measured value)
If there is any abnormality in the harness such as broken wire: 10 Q or higher (measured value)

1-3) Measuring resistance of grounding wire (measuring resistance between terminal 5 of equipment B and
ground)

Connector A Harness

5|4|3|2|1|

Equipment B

N
§\

Ohmmeter
(tester)

Main power source
of equipment B

Battery
Qo Equipment B

TS-10004

Inspection procedure

@ Disconnect the connector of equipment B.

@ Connect the test probe (+) to connector terminal 5 of equipment B and the test probe (-) to a machine
ground point (the bolt fastening the ground terminal or an unpainted portion on the body) and measure
the resistance. At this time, reversing the connector terminals between the probes (+) and (-) does not

make any difference in the measurement.

(NOTICE)
* When measuring the resistance, connect the test probes to both ends of the portion to be

measured. Make also sure that no voltage is applied to the portion to be measured.
* When measuring the internal resistance of equipment, be sure first to disconnect all harnesses

from the equipment.
* When measuring the resistance of a harness, disconnect the equipment connected to both ends

of the harness.
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2) Measuring voltage and current flowing using tester
2-1) Measuring voltage of equipment A (measuring voltage between terminals 1 and 3)

Equipment A

Equipment A ///// Equipment B 1 2 3

Voltmeter

9-006

(tester) —
Ny Cg

I I I I
Main power source| |Ground of Signal from | |Power to
of equipment B equipment A | lequipment A | |equipment A
Equipment B
TS-10005

Inspection procedure

(@ Connect the connectors of equipment A and that of equipment B.

@ Connect the test probe (+) to connector terminal 3 of equipment A and the test probe (-) to connector
terminal 1 of equipment A and measure the voltage. Note that reversing the connector terminals between
the probes (+) and (-) changes the result of the measurement. Be sure to connect the probe (+) to the
power source side and the probe (-) to the ground side.
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* Measurement using a test harness

Test harness

/-

Equipment A | ///

i

Equipment B

O

* Measurement from the backside of connector

Connector

Wire

\

Test probe

il

Measurement method

* Measurement on a lead cable

Needle

Lead cable

TS-10006

For measurement of voltage, connect the tester probes in parallel to the portion to be measured. Because
the voltage can be measured only when the connector is connected in position, contact the tester probes to
the terminals without disconnecting the connector. The following methods are available:

* Measurement using a test harness

Prepare the test harness for the measurement.
* Measurement from the backside of connector
Insert a wire from the backside of the connector.

» Measurement on a lead cable
Remove the bundling tape from the harness to separate each cable, and stick the needle into the

relevant cable.

(NOTICE)

* Except for preparing the test harness, proper protection must be made after the measurement to
prevent corrosion in the connector terminals or harnesses.
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2-2) Measuring current flowing from equipment B to equipment A
(measuring current between terminal 2 of equipment B and terminal 1 of equipment A)

Test harness

— Equipment A
Equipment A /// Equipment B
L |
1 2 3
/\ Ammetér , Harness_
(tester) 1 > 3 (connecting
terminals)
Laf2]3] [s8]2]:]
O_ 1 5 2 3 4
L ]
1 1
I I I I I
I Main power source| |Ground of Signal from | |Power to
The test harness connects the of equipment B equipment A| lequipment A| [equipment A
corresponding terminals other
than those to be measured. Equipment B

TS-10007

Inspection procedure

@ Disconnect the connector of equipment A and connect the test harness.

@ Connect the test probe (+) to connector terminal 1 (harness side) of equipment A and the test probe (-)
to connector terminal 1 (equipment side) of equipment A and measure the current. Note that reversing
the connector terminals between the probes (+) and (-) changes the result of the measurement. Be sure
to connect the probe (+) to the power source side and the probe (-) to the ground side.

Measurement method
When measuring the current, connect the tester in series to the portion to be measured. Because the

current cannot be measured when the connector is connected in position, disconnect the connector to allow
the test probe to connect between the terminals.
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2-1-3. Inspection of electrical system
Operate the applicable switches and turn the relays ON and OFF. Ultimately, if the solenoid valve operates (makes
a sound) and the pump runs, the electrical system is OK.
If there is a failure (fault), narrow the range of the inspection to the six broad steps described below.

1) Ground inspection
» Check for disconnected or loose ground. If rust or corrosion is present (which can cause faulty contact),

remove the rust.

2) Fuse inspection

2-1)

2-2)

2-3)

Check for blown fuses, disconnections and corrosion. (A fatigue open circuit cannot be identified visually.

Use a tester for checking.)

If a fuse is blown

Check whether a pump or valve (that is supposed to be protected by a blown fuse) burned, and whether

there is a burning odor.

Especially if the pump and valve are not burned, check the harness for signs of burning. If it is burned,

replace it.

If a fuse is blown and a relay along the pathway has failed, replace it. And if there is a timer, replace the

timer, too. If a switch visually appears to be unsatisfactory (burned, melted, etc.) even though it operates,

replace it.

+ Simply replacing a fuse may not eliminate the true cause of a problem, and over current may flow again.
Also, if over current secondarily causes an electrical path to fail (such as a wiring meltdown inside a
solenoid valve), current will not flow. Thus, a fuse may not be blown out, but it also will not operate. If you
do not know the location of burning or of an odor, investigate as described follows.

How to find cause of failure when fuse blown is reproduced

@ Turn the starter switch OFF, and remove the connector from the load (valve, pump).

@ Referring to the circuit diagram, remove electrical parts that are connected to the circuit, such as relays,
timers and diodes.

@ Turn the starter switch ON, and see whether the conditions can be reproduced (fuse is blown).

@ If a fuse is blown, a part such as a relay may have caused a short between the previous harness and
ground (vehicle body). (Replace the harness.) If the conditions are not reproduced, check for signs of
burning (odor) on the removed electrical parts.

® If there is no problem, turn the starter switch OFF and reattach the parts.

® Turn the starter switch ON and try again.

@ If a fuse is blown with this action, the problem was caused by a short between the harness and ground
(vehicle body) that followed the attached electrical part. (Replace the harness.)

If the conditions are not reproduced, turn the starter switch OFF, and connect the loads (valve and
pump) one at a time. Turn the starter switch ON and try again to see whether the fuse blown is
reproduced.

@ If the fuse blown is reproduced, whatever was added at that time (including a harness added
electrically) will be the cause of the failure.

» Even if the fuse is not blown and the valve or pump is not burned, the valve or pump may be damaged
electrically and may not operate. There may simply be a disconnection in the interior or an abnormal
heat-up.

» Even if the fuse is not blown, abnormal heat-up (hot enough to cause burns if touched) may occur if a
relay, timer, diode or other semiconductor fails.
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3) Connector inspection

* Is a connector disconnected or loose?

» Check that pins are not snapped or corroded.

« If faulty contact is suspected
Turn the starter switch OFF. Then disconnect and check the connectors (including relay and switch
sockets).
If the terminal has no luster, faulty contact due to oxidation can be suspected. Therefore, polish the terminal
by inserting and removing the connector (relay, switch) repeatedly at least five times. (Luster will return.)

4) Relay inspection (Check ON/OFF operation by sound.)
» Conduct without running the engine. (If you run the engine, you cannot hear the sound of operation.)
Sound heard : Arelay failure occurred.
No sound heard : Using a tester, check the harness.

Sound heard : A relay failure occurred.

Still no sound : Using a tester, check the harness.

Continuity :Turn the starter switch OFF temporarily, disconnect the relay and check
for continuity between the harness-side grounding terminal (color: black)
and vehicle body ground. (If there is none, replace the harness.)

Voltage :With the relay disconnected, turn the starter switch ON and turn the
operating switch ON. 24 V (or 12 V) (between vehicle body ground) should
not reach the relay coil input terminal. Confirm this. Identify the location
(section) to which 24 V (or 12 V) reaches. Then replace the harness or
take other action.

5) Solenoid valve inspection (Check ON/OFF operation by sound.)
» Conduct without running the engine. (If you run the engine, you cannot hear the sound of operation.)
Sound heard : The electrical system is normal.
No sound heard : Check with a tester.

Continuity : @ Turn the starter switch OFF temporarily, disconnect the connector and
check for continuity between the harness-side grounding terminal (color:
black) and vehicle body ground. (If there is none, replace the harness.)

: @ Is the solenoid valve coil burnt?
(Turn the starter switch OFF, disconnect the connector and check the
resistance between the solenoid valve terminals.)

Voltage : With the connector disconnected, turn the starter switch ON and check
whether 24 V (or 12 V) exists between the harness-side connector and
vehicle body ground.

If YES : Replace the valve.
If NO :Investigate and identify the location (section) to which 24 V (or 12 V)
reaches. Then replace the harness or take other action.
6) Harness check
« If an incomplete disconnection inside the harness is suspected, wiggle (move) the harness during the relay
inspection and solenoid valve inspection to see whether the relay (valve) operates incorrectly.
» Check for burned areas of the harness.
» Turn the starter switch OFF, disconnect the connector and check the continuity, referring to the circuit
diagram and wiring coloring.
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2-2. Fault Codes
2-2-1. Fault code list

range
* Most Severe Level

Fault SPN | FMI Cummins Description Effect
Code
Engine Control Module Critical Internal Engine may not start or may be difficult to
111 | 629 12 | Failure start.
» Bad Intelligent Device or Component
Engine Magnetic Speed/Position Lost Both of | The engine will shut down or will not start.
115 | 612 2 | Two Signals
+ Data Erratic, Intermittent, or Incorrect
Intake Manifold 1 Pressure Sensor Circuit Possible reduced engine performance.
122 | 102 3 |+ Voltage above normal, or shorted to high
source
Intake Manifold 1 Pressure Sensor Circuit Possible reduced engine performance.
123 | 102 4 |- Voltage below normal, or shorted to low
source
Accelerator Pedal or Lever Position Sensor 1 | The engine will operate in Limp Home mode.
Circuit
131 91 3. Voltage above normal, or shorted to high
source
Accelerator Pedal or Lever Position Sensor 1 | The engine will operate in Limp Home mode.
Circuit
132 91 4. Voltage below normal, or shorted to low
source
Remote Accelerator Pedal or Lever Position | Remote accelerator will not operate.
Sensor 1 Circuit
133 | 974 3 1. Voltage above normal, or shorted to high
source
Remote Accelerator Pedal or Lever Position | Remote accelerator will not operate.
Sensor 1 Circuit
134 | 974 4 * Voltage below normal, or shorted to low
source
Engine Oil Rifle Pressure Possible reduced engine performance.
143 | 100 18 1° Data Valid But Below Normal Operating
Range
* Moderately Severe Level
Engine Coolant Temperature 1 Sensor Circuit| Fan will stay ON if controlled by the engine
144 | 110 3 |+ Voltage above normal, or shorted to high control module (ECM).
source
Engine Coolant Temperature 1 Sensor Circuit| Fan will stay ON if controlled by the engine
145 | 110 4 |+ Voltage below normal, or shorted to low control module (ECM).
source
Engine Coolant Temperature Progressive power and/or speed derate
« Data Valid But Above Normal Operating increasing in severity from time of alert. If
146 | 110 16 Range the Engine Protection Shutdown feature
* Moderately Severe Level is enabled, the engine will shut down 30
seconds after the red STOP lamps starts
flashing.
Accelerator Pedal or Lever Position 1 Sensor | The engine will operate in Limp Home mode.
Circuit Frequency
147 91 1 |+ Data valid but below normal operational
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Fault| oy | Fm Cummins Description Effect
Code
Accelerator Pedal or Lever Position Sensor 1 | Severe derate in power output of the engine.
148 91 o I’ Data valid but above normal operational Limp home power only.
range
* Most Severe Level
Engine Coolant Temperature Progressive power derate increasing in
 Data valid but above normal operational severity from time of alert.If engine protection
151 | 110 0 range shutdown feature is enabled, engine will shut
* Most Severe Level down 30 seconds after red stop lamp starts
flashing.
Intake Manifold 1 Temperature Sensor Circuit | Fan will stay ON if controlled by the engine
153 | 105 3 |+ Voltage above normal, or shorted to high control module (ECM).
source
Intake Manifold 1 Temperature Sensor Circuit | Fan will stay ON if controlled by the engine
154 | 105 4 |+ Voltage below normal, or shorted to low control module (ECM).
source
Intake Manifold 1 Temperature Progressive power and/or speed derate
 Data valid but above normal operational increasing in severity from time of alert. If
155 | 105 0 range the Engine Protection Shutdown feature
* Most Severe Level is enabled, the engine will shut down 30
seconds after the red STOP lamps starts
flashing.
Sensor Supply 2 Circuit Possible reduced engine performance.
187 | 3510 | 4 |+ Voltage below normal, or shorted to low
source
Coolant Level Sensor 1 Circuit None on performance.
195 | 111 3 |+ Voltage above normal, or shorted to high
source
Coolant Level Sensor 1 Circuit None on performance.
196 111 4 |- Voltage below normal, or shorted to low
source
Coolant Level Possible reduced engine performance.
197 | 111 18 |° Data Valid But Below Normal Operating
Range
* Moderately Severe Level
Barometric Pressure Sensor Circuit None on performance.
221 | 108 3 |+ Voltage above normal, or shorted to high
source
Barometric Pressure Sensor Circuit None on performance.
222 | 108 4 |- Voltage below normal, or shorted to low
source
Sensor Supply 2 Circuit Possible reduced engine performance.
227 | 3510 | 3 |+ Voltage above normal, or shorted to high
source
Engine Crankshaft Speed/Position Possible reduced engine performance.
234 | 190 o I’ Data valid but above normal operational
range
* Most Severe Level
Coolant Level Engine will be shut down.
235 | 111 10" Data valid but below normal operational
range
* Most Severe Level
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Fault] spn | Fu Cummins Description Effect
Code
Sensor Supply 3 Circuit Engine may run rough, may stop running,
238 | 3511 4 |+ \oltage below normal, or shorted to low may not start, or may be difficult to start.
source
Sensor Supply 3 Circuit Engine may run rough, may stop running,
239 | 3511 3 |+ Voltage above normal, or shorted to high may not start, or may be difficult to start.
source
Wheel-Based Vehicle Speed Engine speed limited to Maximum Engine
241 84 5 |° Data erratic, intermittent or incorrect Speed without VSS parameter value. Cruise
Control, Gear-Down Protection, and Road
Speed Governor will not work.
Wheel-Based Vehicle Speed Sensor Circuit | Engine speed limited to Maximum Engine
249 84 10 tampering has been detected Speed without VSS parameter value. Cruise
» Abnormal rate of change Control, Gear-Down Protection, and Road
Speed Governor will not work.
Fan Control Circuit The fan can stay on continuously or not run
245 | 647 4 |- Voltage below normal, or shorted to low at all.
source
Engine Fuel Pump Pressurizing Assembly 1 | Possible reduced engine performance.
Circuit
271 | 134r) 4, Voltage below normal, or shorted to low
source
Engine Fuel Pump Pressurizing Assembly 1 | Engine may run rough, may stop running,
Circuit may not start, or may be difficult to start.
212 |134r) 3, Voltage above normal, or shorted to high
source
285 | 639 9 SAE J1939 Multiplexing PGN Timeout Error | At least one multiplexed device will not
» Abnormal update rate operate properly.
SAE J1939 Multiplexing Configuration Error | At least one multiplexed device will not
286 | 639 | 13 I
* Out of Calibration operate properly.
SAE J1939 Multiplexing Configuration Error | At least one multiplexed device will not
287 | 91 19 I
* Out of Calibration operate properly.
SAE J1939 Multiplexing Remote Accelerator | Remote accelerator will not operate.
288 | 974 19 | Pedal or Lever Position Sensor System
* Received Network Data In Error
202 | 441 14 Auxma.ry Temper_ature Sensor Input 1 Engine power derate.
» Special Instructions
Auxiliary Temperature Sensor Input 1 Circuit | None on performance.
293 | 441 3 | Voltage above normal, or shorted to high
source
Aucxiliary Temperature Sensor Input 1 Circuit | None on performance.
294 | 441 4 |+ \oltage below normal, or shorted to low
source
206 | 1388 | 14 Auxma_ry Pressur_e Sensor Input 2 Engine power derate.
» Special Instructions
Injector Solenoid Driver Cylinder 1 Circuit Possible reduced engine performance.
322 | 651 5 .
» Current below normal or open circuit
Injector Solenoid Driver Cylinder 3 Circuit Possible reduced engine performance.
324 | 653 5 o
» Current below normal or open circuit
331 | 652 5 Injector Solenoid Driver Cylinder 2 Circuit Possible reduced engine performance.

» Current below normal or open circuit
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« Voltage below normal, or shorted to low
source

Fault| o | Fm Cummins Description Effect
Code
Injector Solenoid Driver Cylinder 4 Circuit Possible reduced engine performance.
332 | 654 5 oo
 Current below normal or open circuit
Engine Control Module Warning Internal Possible no noticeable performance
343 | 629 12 Hardware Failure effects or engine dying or hard starting.
» Bad intelligent device or component Fault information, trip information, and
maintenance monitor data can be inaccurate.
Injector Power Supply Possible reduced engine performance.
351 | 3597 | 12 . : :
 Bad intelligent device or component
Engine Oil Rifle Pressure Possible reduced engine performance.
415 | 100 10" Data valid but below normal operational
range
* Most Severe Level
Water in Fuel Indicator Possible loss of power, or hard starting.
418 97 15 |° Data Valid But Above Normal Operating
Range
* Least Severe Level
Water in Fuel Indicator Sensor Circuit None on performance.
428 97 3 |+ Voltage above normal, or shorted to high
source
Water in Fuel Indicator Sensor Circuit Possible reduced engine performance.
429 97 4 |- Voltage below normal, or shorted to low
source
Accelerator Pedal or Lever Idle Validation Engine will only idle.
431 | 558 2 | Switch
« Data erratic, intermittent or incorrect
Accelerator Pedal or Lever Idle Validation Engine will be shut down.
432 | 558 13 | Switch Circuit
* Out of Calibration
Engine Oil Rifle Pressure None on performance.
435 | 100 2 o : .
» Data erratic, intermittent or incorrect
Battery 1 Voltage Engine may run rough, may stop running,
» Data Valid But Below Normal Operating may not start, or may be difficult to start.
441 | 168 18
Range
* Moderately Severe Level
Battery 1 Voltage Possible electrical damage to electrical
442 | 168 16 |° Data Valid But Above Normal Operating components.
Range
* Moderately Severe Level
Injector Metering Rail 1 Pressure Possible reduced engine performance.
449 | 157 o I’ Data valid but above normal operational
range
* Most Severe Level
Injector Metering Rail 1 Pressure Sensor Possible reduced engine performance.
Circuit
451 | 157 3. Voltage above normal, or shorted to high
source
Injector Metering Rail 1 Pressure Sensor Possible reduced engine performance.
452 | 157 | 4 |Cireut
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Fault
Code

SPN

FMI

Cummins Description

Effect

523

611

Auxiliary Intermediate (PTO) Speed Switch
Validation
» Data erratic, intermittent or incorrect

Intermediate speed control switch may not
operate correctly.

527

702

Auxiliary Input/Output 2 Circuit
* \oltage above normal, or shorted to high
source

None on performance.

528

93

Auxiliary Alternate Torque Validation Switch
» Data erratic, intermittent or incorrect

Torque curve setting defaults to default curve.

529

703

Auxiliary Input/Output 3 Circuit
+ Voltage above normal, or shorted to high
source

None on performance.

553

157

16

Injector Metering Rail 1 Pressure

 Data Valid But Above Normal Operating
Range

* Moderately Severe Level

Possible reduced engine performance.

559

157

18

Injector Metering Rail 1 Pressure

+ Data Valid But Below Normal Operating
Range

* Moderately Severe Level

Engine may run rough, may stop running,
may not start, or may be difficult to start.

584

677

Starter Relay Driver Circuit
* Voltage above normal, or shorted to high
source

Either the engine will not start or the engine
will not have starter lockout protection.

585

677

Starter Relay Driver Circuit
* Voltage below normal, or shorted to low
source

Either the engine will not start or the engine
will not have starter lockout protection.

599

640

14

Auxiliary Commanded Dual Output Shutdown
 Special Instructions

Engine will be shut down.

649

1378

31

Engine Oil Change Interval
+ Condition Exists

None on performance.

689

190

Engine Crankshaft Speed/Position
« Data erratic, intermittent or incorrect

Possible reduced engine performance.

691

1172

Turbocharger 1 Compressor Intake

Temperature Circuit

« Voltage above normal, or shorted to high
source

Possible reduced engine performance.

692

1172

Turbocharger 1 Compressor Intake

Temperature Circuit

* Voltage below normal, or shorted to low
source

Possible reduced engine performance.

697

1136

Engine ECU Temperature Sensor Circuit
* Voltage above normal, or shorted to high
source

None on performance.

698

1136

Engine ECU Temperature Sensor Circuit
* Voltage below normal, or shorted to low
source

None on performance.

731

723

Engine Speed / Position Camshaft and

Crankshaft Misalignment

* Mechanical system not responding or out of
adjustment

Possible reduced engine performance.
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Fault
Code

SPN

FMI

Cummins Description

Effect

741

1176

Turbocharger 1 Compressor Intake Pressure

Circuit

* Voltage Above Normal or Shorted to High
Source

Possible reduced engine performance.

742

1176

Turbocharger 1 Compressor Intake Pressure

Circuit

* Voltage Below Normal or Shorted to Low
Source

Possible reduced engine performance.

743

1176

Turbocharger 1 Compressor Intake Pressure
 Data Erratic, Intermittent, or Incorrect

Possible reduced engine performance.

778

723

Engine Camshaft Speed / Position Sensor
 Data erratic, intermittent or incorrect

Possible reduced engine performance.

1117

3597

Power Supply Lost With Ignition On
» Data erratic, intermittent or incorrect

Possible reduced engine performance.

1239

2623

Accelerator Pedal or Lever Position Sensor 2

Circuit

 Voltage above normal, or shorted to high
source

The engine will operate in Limp Home mode.

1241

2623

Accelerator Pedal or Lever Position Sensor 2

Circuit

* Voltage below normal, or shorted to low
source

The engine will operate in Limp Home mode.

1242

91

Accelerator Pedal or Lever Position Sensor 1
» Data erratic, intermittent or incorrect

Engine will only idle.

1515

91

19

SAE J1939 Multiplexed Accelerator Pedal or
Lever Sensor System
» Received Network Data In Error

Engine will only idle.

1539

1387

Auxiliary Pressure Sensor Input 1 Circuit
+ Voltage above normal, or shorted to high
source

None on performance.

1621

1387

Auxiliary Pressure Sensor Input 1 Circuit
* Voltage below normal, or shorted to low
source

None on performance.

1695

3513

Sensor Supply 5
« Voltage above normal, or shorted to high
source

The engine will operate in Limp Home mode.

1696

3513

Sensor Supply 5
* Voltage below normal, or shorted to low
source

The engine will operate in Limp Home mode.

1852

97

16

Water in Fuel Indicator

 Data Valid But Above Normal Operating
Range

* Moderately Severe Level

None on performance.

1866

411

Exhaust Gas Recirculation Differential
Pressure
» Data erratic

Possible reduced engine performance.

1896

2791

13

EGR Valve Controller
* Out of Calibration

Possible reduced engine performance.

2185

3512

Sensor Supply 4 Circuit
+ Voltage above normal, or shorted to high
source

Engine will only idle.
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Fault
Code

SPN

FMI

Cummins Description

Effect

2186

3512

Sensor Supply 4 Circuit
* Voltage below normal, or shorted to low
source

Engine will only idle.

2271

27

EGR Valve Position Circuit
* \oltage above normal, or shorted to high
source

EGR valve actuation will be disabled.

2272

27

EGR Valve Position Circuit
* Voltage below normal, or shorted to low
source

Possible reduced engine performance.

2273

411

Exhaust Gas Recirculation Differential

Pressure Sensor Circuit

* Voltage above normal, or shorted to high
source

Possible reduced engine performance.

2274

411

Exhaust Gas Recirculation Differential

Pressure Sensor Circuit

* Voltage below normal, or shorted to low
source

Possible reduced engine performance.

231

633

31

Electronic Fuel Injection Control Valve Circuit
» Condition Exists

Possible reduced engine performance.

2321

190

Engine Crankshaft Speed/Position
» Data erratic, intermittent or incorrect

Possible reduced engine performance.

2322

723

Engine Camshaft Speed / Position Sensor
» Data erratic, intermittent or incorrect

None on performance.

2349

2791

EGR Valve Control Circuit
» Current Below Normal or Open Circuit

Possible reduced engine performance.

2351

2791

EGR Valve Control Circuit
* Voltage below normal, or shorted to low
source

Possible reduced engine performance.

2352

2791

EGR Valve Control Circuit
* \oltage above normal, or shorted to high
source

Possible reduced engine performance.

2353

2791

EGR Valve Control Circuit
e Current Above Normal or Grounded Circuit

Possible reduced engine performance.

2357

2791

EGR Valve Control Circuit
* Mechanical System Not Responding or Out
of Adjustment

Possible reduced engine performance.

2375

412

Exhaust Gas Recirculation Temperature

Sensor Circuit

* Voltage above normal, or shorted to high
source

Possible reduced engine performance.

2376

412

Exhaust Gas Recirculation Temperature

Sensor Circuit

* Voltage below normal, or shorted to low
source

Possible reduced engine performance.

2377

647

Fan Control Circuit
« Voltage above normal, or shorted to high
source

The fan can stay on continuously or not run

at all.

2442

651

13

Injector Solenoid Driver Cylinder 1
* Out of Calibration

Possible reduced engine performance.

2443

652

13

Injector Solenoid Driver Cylinder 2
* Out of Calibration

Possible reduced engine performance.
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Fault| o | Fm Cummins Description Effect
Code
Injector Solenoid Driver Cylinder 3 Possible reduced engine performance.
24441 653 131, Out of Calibration
2445 | 654 13 Injector SoIgnouj Driver Cylinder 4 Possible reduced engine performance.
* Out of Calibration
Coolant Level None on performance.
2448 | 111 17 0 Data Valid But Below Normal Operating
Range
* Least Severe Level
Engine Intake Air Heater 1 Circuit The intake air heaters can be ON or OFF all
2555 | 729 3 |+ Voltage above normal, or shorted to high the time.
source
Engine Intake Air Heater 1 Circuit The intake air heaters can be ON or OFF all
2556 | 729 4 |- Voltage below normal, or shorted to low the time.
source
Auxiliary PWM Driver 1 Circuit None on performance.
2557 | 697 3 |+ Voltage above normal, or shorted to high
source
Auxiliary PWM Driver 1 Circuit None on performance.
2558 | 697 4 |+ Voltage below normal, or shorted to low
source
Engine Charge Air Cooler Outlet Temperature | None on performance.
2571 | 263 3 |+ Voltage Above Normal or Shorted to High
Source
Engine Charge Air Cooler Outlet Temperature | None on performance.
2572 | 263 4 |- Voltage Below Normal or Shorted to Low
Source
Engine Coolant Temperature Progressive power and/or speed derate
+ Data Valid But Above Normal Operating increasing in severity from time of alert. If
2063 | 110 15 Range the Engine Protection Shutdown feature
 Least Severe Level is enabled, the engine will shut down 30
seconds after the red STOP lamps starts
flashing.
Intake Manifold 1 Temperature Possible reduced engine performance.
2964 | 105 15 |° Data Valid But Above Normal Operating
Range
* Least Severe Level
3186 | 1623 | 9 Tachograph Output Shaft Speed None on performance.
» Abnormal update rate
Tachograph Output Shaft Speed None on performance.
3213 1623| 19 |, Received Network Data In Error
SAE J1939 Multiplexed Accelerator Pedal or | Engine will only idle.
3326 | 91 9 | Lever Sensor System
* Abnormal update rate
3328 | 191 9 Transmission Output Shaft Speed None on performance.
» Abnormal update rate
Engine Air Filter Differential Pressure Possible reduced engine performance.
3341 | 107 16 |° Data Valid But Above Normal Operating
Range
* Moderately Severe Level
3418 | 191 19 Transmission Output Shaft Speed None on performance.
* Received Network Data In Error
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Fault] spn | Fu Cummins Description Effect
Code
Wheel-Based Vehicle Speed Engine speed limited to Maximum Engine
3505 | 84 19 |° Received Network Data In Error Speed without VSS parameter value. Cruise
Control, Gear-Down Protection, and Road
Speed Governor will not work.
3526 | 84 9 Wheel-Based Vehicle Speed None on performance.
» Abnormal update rate
Accelerator Pedal or Lever Idle Validation Engine will only idle.
3527 | 558 19 | Switch
* Received Network Data In Error
Accelerator Pedal or Lever Idle Validation Engine will only idle.
3528 | 558 9 | Switch
» Abnormal update rate
Transmission Output Retarder None on performance.
3641 748 ° . Abnormal update rate
Engine Control Module Calibration Memory | Engine may not start or may be difficult to
3697 | 630 12 ) . :
» Bad intelligent device or component start.
3714 | 1569 | 31 Engmg I.:’rotec_tlon Torque Derate Possible reduced engine performance.
+ Condition Exists
High Pressure Common Rail Fuel Pressure | Possible reduced engine performance.
Relief Valve
3727 | 5571 . Mechanical system not responding or out of
adjustment
High Pressure Common Rail Fuel Pressure | Engine may run rough, may stop running,
Relief Valve may not start, or may be difficult to start.
3741 | 5571 0 |+ Data valid but above normal operational
range
* Most Severe Level
Auxiliary Temperature Sensor Input 2 Circuit | None on performance.
3765 | 442 3 |+ Voltage Above Normal or Shorted to High
Source
Auxiliary Temperature Sensor Input 2 Circuit | None on performance.
3766 | 442 4 |+ Voltage Below Normal or Shorted to Low
Source
Water in Fuel Indicator Progressive power and/or speed derate
+ Data Valid But Above Normal Operating increasing in severity from time of alert. If
4642 | 97 0 Range the Engine Protection Shutdown feature
* Most Severe Level is enabled, the engine will shut down 10
seconds after the red STOP lamps starts
flashing.
4734 | 701 14 Auxma.ry Input/OgtpuH Engine power derate.
 Special Instructions
Fan Speed Possible reduced engine performance.
4789 | 1639 o I’ Data Valid but Above Normal Operational
Range
* Most Severe Level
Fan Speed Possible reduced engine performance.
4791 | 1639 1 Data Valid but Below Normal Operational
Range

* Most Severe Level
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Fault
Code

SPN

FMI

Cummins Description

Effect

5183

6799

Engine Fan Blade Pitch Position Sensor

Circuit

* Voltage Above Normal or Shorted to High
Source

None on performance.

5184

6799

Engine Fan Blade Pitch Position Sensor

Circuit

* Voltage Below Normal or Shorted to Low
Source

None on performance.

5185

6799

Engine Fan Blade Pitch
* Mechanical System Not Responding or Out
of Adjustment

None on performance.

5576

107

15

Engine Air Filter Differential Pressure

 Data Valid But Above Normal Operating
Range

* Least Severe Level

Possible reduced engine performance.

6228

920

Audible Alarm Circuit
+ Voltage Above Normal or Shorted to High
Source

None on performance.

6229

920

Audible Alarm Circuit
« Voltage Below Normal or Shorted to Low
Source

None on performance.

6231

741

Transmission 1 Forward Solenoid Valve

Driver Circuit

* Voltage Above Normal or Shorted to High
Source

None on performance.

6232

741

Transmission 1 Forward Solenoid Valve

Driver Circuit

* Voltage Below Normal or Shorted to Low
Source

None on performance.

6233

4216

Transmission 1 Reverse Solenoid Valve

Driver Circuit

+ Voltage Above Normal or Shorted to High
Source

None on performance.

6234

4216

Transmission 1 Reverse Solenoid Valve

Driver Circuit

* Voltage Below Normal or Shorted to Low
Source

None on performance.

6235

768

Transmission Range High Actuator Circuit
* Voltage Above Normal or Shorted to High
Source

None on performance.

6236

768

Transmission Range High Actuator Circuit
* Voltage Below Normal or Shorted to Low
Source

None on performance.

6242

520973

Forklift Mast Actuator Driver Circuit
* Voltage Above Normal or Shorted to High
Source

None on performance.

6243

520973

Forklift Mast Actuator Driver Circuit
* Voltage Below Normal or Shorted to Low
Source

None on performance.

(NOTICE)
* For details, refer to “Service information” of engine manufacturer.
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2-3. Engine
Check following items before troubleshooting.
* No blown fuses and power is applied up to fuses.
» Check any ground circuit which belongs to components to be checked.
» Engine warning lamp or engine stop lamp must not be lighting. If engine warning lamp or engine stop lamp
lights, refer to troubleshooting of engine manufacturer.

2-3-1. Engine will not start (Starter motor does not run) 1/3
* F-R lever must be in “N”.
» Parking brake switch must be applied.
 Brake pedal is not depressed.
Reference Fig.: 2-3-1

Check point Check/Cause Action
1. Battery » Measure battery voltage or specific gravity. Charge or replace
Standard voltage : 12 V or more battery.

Standard gravity : 1.26 or more
« If value is below standard, battery capacity is insufficient.

2. Starter Switch » Check continuity between O-O according to starter switch | Replace starter switch.
connection table.
Switch is OK if there is continuity between connection
0-0.
« If there is no continuity, starter switch is faulty.

3. Starter Motor (1) When starter switch is ON, measure voltage between Replace starter motor.
starter motor terminal B and chassis ground.
Standard voltage : 12 V or more
(2) When starter switch is START, measure voltage
between starter motor terminal S and chassis ground.
Standard voltage : 12 V or more
* If above items (1) and (2) are OK and starter motor does
not run, starter motor is faulty.

4. Starter Relay (1) When starter switch is ON, measure voltage Replace starter relay.
between starter relay terminal inlet wire RB and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is START, measure voltage
between starter relay terminal inlet wire RW and chassis
ground.

Standard voltage : 12 V or more

(3) When starter switch is START, measure voltage
between starter relay terminal outlet wire R and chassis
ground

Standard voltage : 12 V or more

« If above items (1) and (2) are OK and item (3) is NG,

starter relay is faulty.
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2-3-1. Engine will not start (Starter motor does not run) 2/3
* F-R lever must be in “N”.
» Parking brake switch must be applied.
* Brake pedal is not depressed.

Reference Fig.: 2-3-1

Check point

Check/Cause

Action

5. Battery Relay

(1) When starter switch is OFF, measure voltage between
battery relay primary terminal COM and chassis ground.
Standard voltage : 12 V or more
(2) When starter switch is ON, measure voltage between
battery relay coil terminal BR inlet wire BR and coil
ground terminal E.
Standard voltage : 12 V or more
(3) When starter switch is ON, measure voltage between
battery relay secondary terminal NO and chassis
ground.
Standard voltage : 12 V or more
« If above items (1) and (2) are OK and item (3) is NG,
battery relay is faulty.

Replace battery relay.

6. F-R Lever Switch

(1) When starter switch is ON, measure voltage between
F-R lever switch terminal COM inlet wire R and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
F-R lever switch terminal NC outlet wire W and chassis
ground.

Standard voltage : 12 V or more

* If above item (1) is OK and item (2) is NG, F-R lever

switch is faulty.

Replace F-R lever
switch.

7. Interlock Relay (A1)

(1) When starter switch is ON, measure voltage between
interlock relay terminal 3 inlet wire Lg and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
interlock relay terminal 1 inlet wire W and chassis
ground.

Standard voltage : 12 V or more

(3) When starter switch is ON, measure voltage between
interlock relay terminal 5 outlet wire LgR and chassis
ground.

Standard voltage : 12 V or more

* If above items (1) and (2) are OK and item (3) is NG,

interlock relay is faulty.

Replace interlock relay
(A1).

8. Foot Brake Switch

(1) When starter switch is ON, measure voltage between
foot brake switch terminal COM inlet wire R and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
foot brake switch terminal NO outlet wire LgR and
chassis ground.

Standard voltage : 12 V or more

* If above item (1) is OK and item (2) is NG, foot brake

switch is faulty.

Replace foot brake
switch.
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2-3-1. Engine will not start (Starter motor does not run) 3/3
* F-R lever must be in “N”.
+ Parking brake switch must be applied.
* Brake pedal is not depressed.

Reference Fig.: 2-3-1

Check point

Check/Cause

Action

9. Parking Brake Switch

(1) When starter switch is ON, measure voltage between
parking brake switch terminal 1 inlet wire LgR and
chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
parking brake switch terminal 2 outlet wire BrY and
chassis ground.

Standard voltage : 12 V or more

* If above item (1) is OK and item (2) is NG, parking brake

switch is faulty.

Replace parking brake
switch.

10. Parking Interlock
Relay (A2)

(1) When starter switch is ON, measure voltage between
parking interlock relay terminal 3 inlet wire LgR and
chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
parking interlock relay terminal 1 inlet wire BrY and
chassis ground.

Standard voltage : 12 V or more

(3) When starter switch is ON, measure voltage between
parking interlock relay terminal 5 outlet wire BW and
chassis ground.

Standard voltage : 12 V or more

* If above items (1) and (2) are OK and item (3) is NG,

parking interlock relay is faulty.

Replace parking interlock
relay (A2).

11. Starter Lockout Relay
Relay (A5)

(1) When starter switch is ON, measure voltage between
starter lockout relay terminal 3 inlet wire W and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
starter lockout relay terminal 1 inlet wire LgY and
chassis ground.

Standard voltage : 12 V or more

(3) When starter switch is ON, measure voltage between
starter lockout relay terminal 5 outlet wire RW and
chassis ground.

Standard voltage : 12 V or more

« If above items (1) and (2) are OK and item (3) is NG,

starter lockout relay is faulty.

Replace starter lockout
relay (A5).

12. Harness Connecting
Between Terminals

» Measure resistance of harness connecting between
terminals.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.
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2-3-2. No charging
Reference Fig.: 2-3-1

Check point

Check/Cause

Action

1. Alternator

« After starting engine, measure voltage between alternator
terminal B+ and chassis ground.
Standard voltage : At least intermediate engine speed,
14 V or more
« If voltage is lower than standard, alternator is faulty.
« If voltage is normal and battery is not charged, battery is
faulty.

Replace alternator or
battery.

2-3-3. Grid heater dose not work (Engine starting performance is bad in cold weather)

Reference Fig. : 2-3-1

Check point

Check/Cause

Action

1. Grid Heater

* When starter switch is ON, measure voltage between grid
heater inlet wire and chassis ground.
Standard voltage : 12 V or more
« If voltage is normal, grid heater is faulty.

Replace grid heater.

2. Grid Heater Relay

(1) When starter switch is ON, measure voltage between
grid heater relay terminal 3 inlet wire and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
grid heater relay terminal 1 inlet wire and chassis
ground.

Standard voltage : 12 V or more

(3) When starter switch is ON, measure voltage between
grid heater relay terminal 5 outlet wire and chassis
ground.

Standard voltage : 12 V or more

* If above items (1) and (2) are OK and item (3) is NG, grid

heater relay is faulty.

Replace grid heater
relay.

3. Harness Connecting
Between Terminals

» Measure resistance of harness connecting between
terminals.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

(NOTICE)
* If any abnormality is found in shielded twisted wires,
repair is not approved. Be sure to replace them.

Repair or replace
harness.
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TROUBLESHOOTING

2-3-4. Starter motor runs even when F-R lever is not at “N” and parking brake is not

applied
Reference Fig. : 2-3-1

Check point

Check/Cause

Action

1. F-R Lever Switch

* When starter switch is OFF and F-R lever is “F” or “R”,
check continuity between F-R lever switch terminal COM
wire R and terminal NC wire W.

There is no continuity in normal condition.

« If there is continuity, F-R lever switch is faulty.

Replace F-R lever
switch.

2. Parking Brake Switch

» When starter switch is OFF and parking brake switch is
released position, check continuity between parking brake
switch terminal 1 and 2.

There is no continuity in normal condition.
« If there is continuity, parking brake switch is faulty.

Replace parking brake
switch.

2-3-5. Engine speed cannot be switched

Reference Fig. : 2-3-1

Check point

Check/Cause

Action

1. Throttle Switch

(1) When throttle switch is “IDLE”, check continuity between
throttle switch terminals 1 and 2, 4 and 6.
There is continuity in normal condition.
(2) When throttle switch is “MID”, check continuity between
throttle switch terminals 1 and 3, 4 and 6.
There is continuity in normal condition.
(3) When throttle switch is “FULL”, check continuity
between throttle switch terminals 1 and 3, 4 and 5.
There is continuity in normal condition.
* If above item (1), (2) or (3) is NG, throttle switch is faulty.

Replace throttle switch.

2. Throttle Relay (A6)

(1) When starter switch is ON and throttle switch is “FULL”,
measure voltage between throttle relay terminal 1 inlet
wire RW and chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON and throttle switch is “FULL”,
measure voltage between throttle relay terminal 3 inlet
wire WG and chassis ground.

Standard voltage : 12 V or more

(3) When starter switch is ON and throttle switch is “FULL”,
measure voltage between throttle relay terminal 5 outlet
wire LW and chassis ground.

Standard voltage : 12 V or more

(4) When starter switch is ON and throttle switch is “MID”,
measure voltage between throttle relay terminal 4 outlet
wire WL and chassis ground.

Standard voltage : 12 V or more
* If above items (1) and (2) are OK and item (3) or (4) is
NG, throttle relay is faulty.

Replace throttle relay
(AB).

3. Harness Connecting
Between Terminals

» Measure resistance of harness connecting between
terminals.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.
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Fig.: 2-4-1
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TROUBLESHOOTING

2-4. Propulsion

Check following items before troubleshooting.
* No blown fuses and power is applied up to fuses.
* When measuring voltage and current without disconnecting connectors, refer to “Measuring voltage and current
flowing using tester” (P.9-006 to P.9-008).
» Check any ground circuit which belongs to components to be checked.

2-4-1. Machine moves neither forward nor backward 1/2
» Parking brake switch must be released.
 Brake pedal is not depressed.
Reference Fig.: 2-4-1

Check point Check/Cause Action
1. Servo Bypass Solenoid |« Disconnect harness and measure resistance of coil. Replace servo bypass
Standard resistance : 12.3 :12 Q solenoid.

« If measured resistance is abnormal, servo bypass
solenoid is faulty.

2. Parking Brake Solenoid |« Disconnect harness and measure resistance of coil. Replace parking brake
Standard resistance : 12.3 +12 Q solenoid.
* If measured resistance is abnormal, parking brake
solenoid is faulty.

3. Pump Neutral Relay (1) When starter switch is ON, measure voltage between Replace pump neutral
(A3) pump neutral relay terminal 1 inlet wire BrwW and relay (A3).
chassis ground.
Standard voltage : 12 V or more
(2) When starter switch is ON, measure voltage between
pump neutral relay terminal 3 inlet wire GW and chassis
ground.
Standard voltage : 12 V or more
(3) When starter switch is ON, measure voltage between
pump neutral relay terminal 5 outlet wire LY and chassis
ground.
Standard voltage : 12 V or more
* If above items (1) and (2) are OK and item (3) is NG,
pump neutral relay is faulty.

4. Pump Neutral Holding | (1) When starter switch is ON and F-R lever is “F” or “R”, Replace pump neutral
Relay (A4) measure voltage between pump neutral holding relay holding relay (A4).
terminal 1 inlet wire LY and chassis ground.
Standard voltage : 12 V or more
(2) When starter switch is ON and F-R lever is “F” or “R”,
measure voltage between pump neutral holding relay
terminal 3 inlet wire R and chassis ground.
Standard voltage : 12 V or more
(3) When starter switch is ON and F-R lever is “F” or “R”,
measure voltage between pump neutral holding relay
terminal 5 outlet wire GW and chassis ground.
Standard voltage : 12 V or more
* If above items (1) and (2) are OK and item (3) is NG,
pump neutral holding relay is faulty.
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Fig.: 2-4-1
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TROUBLESHOOTING

2-4-1. Machine moves neither forward nor backward 2/2

» Parking brake switch must be released.
 Brake pedal is not depressed.

Reference Fig.: 2-4-1

Check point

Check/Cause

Action

5. Diode Unit

(1) When starter switch is ON and F-R lever is “N”,
measure voltage between diode unit terminal | inlet wire
W and chassis ground.
Standard voltage : 12 V or more
(2) When starter switch is ON and F-R lever is “N”,
measure voltage between diode unit terminal H outlet
wire GW and chassis ground.
Standard voltage : 12 V or more
« If above item (1) is OK and item (2) is NG, diode unit is
faulty.

Replace diode unit.

6. F-R Lever Switch

(1) When starter switch is ON, measure voltage between
F-R lever switch terminal COM inlet wire R and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is ON and F-R lever is “N”,
measure voltage between F-R lever switch terminal NC
outlet wire W and chassis ground.

Standard voltage : 12 V or more

* If above item (1) is OK and item (2) is NG, F-R lever

switch is faulty.

Replace F-R lever

switch.

7. Foot Brake Switch

(1) When starter switch is ON, measure voltage between
foot brake switch terminal COM inlet wire R and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
foot brake switch terminal NO outlet wire LgR and
chassis ground.

Standard voltage : 12 V or more

* If above item (1) is OK and item (2) is NG, foot brake

switch is faulty.

Replace foot brake

switch.

8. Parking Brake Switch

(1) When starter switch is ON, measure voltage between
parking brake switch terminal 1 inlet wire LgR and
chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
parking brake switch terminal 3 outlet wire BrW and
chassis ground.

Standard voltage : 12 V or more

« If above item (1) is OK and item (2) is NG, parking brake

switch is faulty.

Replace parking brake

switch.

9. Harness Connecting
Between Terminals

» Measure resistance of harness connecting between
terminals.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace

harness.

9-034
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Fig.: 2-4-1
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TROUBLESHOOTING

2-4-2. Machine speed cannot be changed
» Speed select switch must be “ ?

Reference Fig.: 2-4-1

* If measured resistance is abnormal, speed change
solenoid (F) is faulty.

Check point Check/Cause Action
1. Speed Change  Disconnect harness and measure resistance of coil. Replace speed change
Solenoid (F) Standard resistance : 12.3+1.2 Q solenoid (F).

2. Speed Change
Solenoid (R)

* Disconnect harness and measure resistance of coil.
Standard resistance : 5.1 Q
* If measured resistance is abnormal, speed change
solenoid (R) is faulty.

Replace speed change
solenoid (R).

3. Speed Select Switch

(1) When starter switch is ON, measure voltage between
speed select switch terminal 1, 4 inlet wire L and
chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
speed select switch terminal 3 outlet wire G and chassis
ground.

Standard voltage : 12 V or more

(3) When starter switch is ON, measure voltage between
speed select switch terminal 5 outlet wire LW and
chassis ground.

Standard voltage : 12 V or more

« If above item (1) is OK and item (2) or (3) is NG, speed

select switch is faulty.

Replace speed select
switch.

4. Harness Connecting
Between Terminals

» Measure resistance of harness connecting between
terminals.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.
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Fig.: 2-4-1
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TROUBLESHOOTING

2-4-3. Travel mode cannot be changed 1/2

Reference Fig.: 2-4-1

Check point Check/Cause Action
1. Speed Change  Disconnect harness and measure resistance of coil. Replace speed change
Solenoid (F) Standard resistance : 12.3+1.2Q solenoid (F).

« If measured resistance is abnormal, speed change
solenoid (F) is faulty.

2. Speed Change
Solenoid (R)

* Disconnect harness and measure resistance of coil.
Standard resistance : 5.1 Q
* If measured resistance is abnormal, speed change
solenoid (R) is faulty.

Replace speed change
solenoid (R).

3. Speed Select Switch

(1) When starter switch is ON, measure voltage between
speed select switch terminal 1, 4 inlet wire L and
chasiss ground.

Standard voltage : 12 V or more

(2) When starter switch is ON and speed select switch is
“ - " measure voltage between speed select switch
terminal wires and chassis ground.

» Speed select switch terminal 2 and chasiss ground.
» Speed select switch terminal 6 outlet wire BrR and
chasiss ground.
Standard voltage : 12 V or more
(3) When starter switch is ON and speed select switch is
“TRAVEL MODE”, measure voltage between speed
select switch terminal wires and chassis ground.
 Speed select switch terminal 3 outlet wire G and
chasiss ground.

 Speed select switch terminal 6 outlet wire BrR and
chasiss ground.
Standard voltage : 12 V or more

(4) When starter switch is ON and speed select switch is
“ ”, measure voltage between speed select switch
terminal wires and chassis ground.

» Speed select switch terminal 3 outlet wire G and
chasiss ground.

» Speed select switch terminal 5 outlet wire LW and
chasiss ground.
Standard voltage : 12 V or more

« If above item (1) is OK and item (2), (3) or (4) is NG,

speed select switch is faulty.

Replace speed select
switch.
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Fig.: 2-4-1
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TROUBLESHOOTING

2-4-3. Travel mode cannot be changed 2/2

Reference Fig.: 2-4-1

Check point

Check/Cause

Action

4. Travel Mode Relay
(A7)

(1) When starter switch is ON and travel mode select
switch is “TRAVEL MODE”, measure voltage between
travel mode relay terminal 1 inlet wire BrR and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is ON and travel mode select
switch is “TRAVEL MODE”, measure voltage between
travel mode relay terminal 3 inlet wire G and chassis
ground.

Standard voltage : 12 V or more

(3) When starter switch is ON and travel mode select
switch is “TRAVEL MODE”, measure voltage between
travel mode relay terminal 5 outlet wire LR and chassis
ground.

Standard voltage : 12 V or more

« If above items (1) and (2) are OK and item (3) is NG,

travel mode relay is faulty.

Replace travel mode
relay (A7).

5. Travel Mode Change
Switch

(1) When starter switch is ON, measure voltage between
travel mode change switch terminal 1 inlet wire LR and
chasiss ground.

Standard voltage : 12 V or more
(2) When starter)switch is ON and travel mode change

switch is “ ”, measure voltage between travel mode

change switch terminal 3 inlet wire LW and chassis
ground.
Standard voltage : 12 V or more
(3) When startsr switch is ON and travel mode change

switch is % ”, measure voltage between travel mode

change switch terminal 2 inlet wire WR and chassis
ground.
Standard voltage : 12 V or more
* If above item (1) is OK and item (2) or (3) is NG, travel
mode change switch is faulty.

Replace travel mode
change switch.

6. Harness Connecting
Between Terminals

» Measure resistance of harness connecting between
terminals.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.
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Fig.: 2-4-1
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TROUBLESHOOTING

2-4-4. Brake cannot be released 1/2

» Parking brake switch must be released.
 Brake pedal is not depressed.

Reference Fig.: 2-4-1

Check point

Check/Cause

Action

1. Parking Brake Solenoid

» Disconnect harness and measure resistance of coil.
Standard resistance : 12.3 12 Q
* If measured resistance is abnormal, parking brake
solenoid is faulty.

Replace parking brake
solenoid.

2. Pump Neutral Relay
(A3)

(1) When starter switch is ON, measure voltage between
pump neutral relay terminal 1 inlet wire BrW and
chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
pump neutral relay terminal 3 inlet wire GW and chassis
ground.

Standard voltage : 12 V or more

(3) When starter switch is ON, measure voltage between
pump neutral relay terminal 5 outlet wire LY and chassis
ground.

Standard voltage : 12 V or more

* If above items (1) and (2) are OK and item (3) is NG,

pump neutral relay is faulty.

Replace pump neutral
relay (A3).

3. Pump Neutral Holding
Relay (A4)

(1) When starter switch is ON, measure voltage between
pump neutral holding relay terminal 1 inlet wire LY and
chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
pump neutral holding relay terminal 3 inlet wire R and
chassis ground.

Standard voltage : 12 V or more

(3) When starter switch is ON, measure voltage between
pump neutral holding relay terminal 5 outlet wire GW and
chassis ground.

Standard voltage : 12 V or more

* If above items (1) and (2) are OK and item (3) is NG,

pump neutral holding relay is faulty.

Replace pump neutral
holding relay (A4).

4. Foot Brake Switch

(1) When starter switch is ON, measure voltage between
foot brake switch terminal COM inlet wire R and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
foot brake switch terminal NO outlet wire LgR and
chassis ground.

Standard voltage : 12 V or more

« If above item (1) is OK and item (2) is NG, foot brake

switch is faulty.

Replace foot brake
switch.
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Fig.: 2-4-1
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TROUBLESHOOTING

2-4-4. Brake cannot be released 2/2
» Parking brake switch must be released.
» Brake pedal is not depressed.

Reference Fig.: 2-4-1

Check point

Check/Cause

Action

5. Parking Brake Switch

(1) When starter switch is ON, measure voltage between
parking brake switch terminal 1 inlet wire LgR and
chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
parking brake switch terminal 3 outlet wire BrW and
chassis ground.

Standard voltage : 12 V or more

* If above item (1) is OK and item (2) is NG, parking brake

switch is faulty.

Replace parking brake

switch.

6. Harness Connecting
Between Terminals

» Measure resistance of harness connecting between
terminals.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.
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Fig.: 2-4-1
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TROUBLESHOOTING

2-4-5. Brake does not work
» Parking brake switch must be applied.
» Brake pedal is depressed.

Reference Fig.: 2-4-1

Check point

Check/Cause

Action

1. Parking Brake Solenoid

» Disconnect harness and measure resistance of coil.
Standard resistance : 12.3 12 Q
* If measured resistance is abnormal, parking brake
solenoid is faulty.

Replace parking brake

solenoid.

2. Parking Brake Switch

* When starter switch is ON, measure voltage between
parking brake switch terminal 3 outlet wire BrwW and
chassis ground.

There is no electricity in normal condition.
« If there is electricity, parking brake switch is faulty.

Replace parking brake

switch.

3. Foot Brake Switch

* When starter switch is ON, measure voltage between foot
brake switch terminal NO outlet wire LgR and chassis
ground.

There is no electricity in normal condition.

« If there is electricity, foot brake switch is faulty.

Replace foot brake
switch.

4. Pump Neutral Relay
(A3)

(1) When starter switch is ON, measure voltage between
pump neutral relay terminal 1 inlet wire BrW and
chassis ground.

There is no electricity in normal condition.

(2) When starter switch is ON, measure voltage between
pump neutral relay terminal 5 outlet wire LY and chassis
ground.

There is no electricity in normal condition.

* If above items (1) is OK and item (2) is NG, pump neutral

relay is faulty.

Replace pump neutral

relay (A3).

5. Pump Neutral Holding
Relay (A4)

(1) When starter switch is ON, measure voltage between
pump neutral holding relay terminal 1 inlet wire LY and
chassis ground.

There is no electricity in normal condition.

(2) When starter switch is ON and F-R lever is “F” or “R”,
measure voltage between pump neutral holding relay
terminal 5 outlet wire GW and chassis ground.

There is no electricity in normal condition.

* If above items (1) is OK and item (2) is NG, pump neutral

holding relay is faulty.

Replace pump neutral

holding relay (A4).

5. Harness Connecting
Between Terminals

» Measure resistance of harness connecting between
terminals.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.
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TROUBLESHOOTING

Fig.: 2-5-1
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TROUBLESHOOTING

2-5. Vibration

Check following items before troubleshooting.
* No blown fuses and power is applied up to fuses.
* Throttle switch must be “FULL”.
» Check any ground circuit which belongs to components to be checked.

2-5-1. No vibration occurs
* Vibration mode change switch must be “CONT”.

- Vibration select switch must not be “()".
Reference Fig.: 2-5-1

Check point Check/Cause Action
1. Vibrator Solenoid * Disconnect harness and measure resistance of coil. Replace vibrator
Standard resistance : 5.1 Q solenoid.

« If resistance is abnormal, vibrator solenoid is faulty.

2. Vibration Select Switch | (1) When starter switch is ON, measure voltage between Replace vibration select
vibration select switch terminal 1, 4 inlet wire Y and switch.
chassis ground.
Standard voltage : 12 V or more
(2) When starter switch is ON and vibration select switch is
“Jy\V”, measure voltage between vibration select
switch terminal 2 outlet wire YB and chassis ground.
Standard voltage : 12 V or more
(3) When starter switch is ON and vibration select switch is

”, measure voltage between vibration select
switch terminal 5 outlet wire YR and chassis ground.
Standard voltage : 12 V or more
« If above item (1) is OK and item (2) or (3) is NG, vibration
select switch is faulty.

3. Throttle Switch (1) When starter switch is ON, measure voltage between Replace throttle switch.
throttle switch terminal 4 inlet wire RY and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
throttle switch terminal 5 outlet wire RW and chassis
ground.

Standard voltage : 12 V or more
* If above item (1) is OK and item (2) is NG, throttle switch

is faulty.
4. Vibration Mode Change | (1) When starter switch is ON, measure voltage between Replace vibration mode
Switch vibration mode change switch terminal 1 inlet wire RW | change switch.

and chassis ground.
Standard voltage : 12 V or more
(2) When starter switch is ON, measure voltage between
vibration mode change switch terminal 2 outlet wire Y
and chassis ground.
Standard voltage : 12 V or more
* If above item (1) is OK and item (2) is NG, vibration mode
change switch is faulty.

5. Harness Connecting » Measure resistance of harness connecting between Repair or replace
Between Terminals terminals. harness.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.
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Fig.: 2-5-1
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TROUBLESHOOTING

2-5-2. Amplitude does not change (Remains either Low or High)
* Vibration mode change switch must be “CONT”.
Reference Fig.: 2-5-1

Check point Check/Cause Action
1. Vibrator Solenoid  Disconnect harness and measure resistance of coil. Replace vibrator
Standard resistance : 5.1 Q solenoid.

* If resistance is abnormal, vibrator solenoid is faulty.

2. Vibration Select Switch | (1) When starter switch is ON, measure voltage between Replace vibration select
vibration select switch terminal 1, 4 inlet wire Y and switch.
chassis ground.
Standard voltage : 12 V or more
(2) When starter switch is ON and vibration select switch is
“JY\'”, measure voltage between vibration select
switch terminal 2 outlet wire YB and chassis ground.
Standard voltage : 12 V or more
(3) When starter switch is ON and vibration select switch is
“ ”, measure voltage between vibration select
switch terminal 5 outlet wire YR and chassis ground.
Standard voltage : 12 V or more
* If above item (1) is OK and item (2) or (3) is NG, vibration
select switch is faulty.

3. Harness Connecting » Measure resistance of harness connecting between Repair or replace
Between Terminals terminals. harness.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.
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Fig.: 2-5-1
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TROUBLESHOOTING

2-5-3. Vibration mode cannot be switched (F-R lever vibration switch does not work)

 Vibration mode change switch must be “ ? ” (manual mode).
« Vibration select switch must not be “O)".

Reference Fig.: 2-5-1

Check point

Check/Cause

Action

1. F-R Lever Vibration
Switch

(1) When starter switch is ON, measure voltage between
F-R lever vibration switch terminal 1 inlet wire RG and
chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON and F-R lever vibration
switch is pressed once, measure voltage between
F-R lever vibration switch terminal 2 outlet wire Y and
chassis ground.

Standard voltage : 12 V or more

« If above item (1) is OK and item (2) is NG, F-R lever

vibration switch is faulty.

Replace F-R lever
vibration switch.

2. Vibration Mode Change
Switch

(1) When starter switch is ON, measure voltage between
vibration mode change switch terminal 1 inlet wire RW
and chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
vibration mode change switch terminal 3 outlet wire RG
and chassis ground.

Standard voltage : 12 V or more

* If above item (1) is OK and item (2) is NG, vibration mode

change switch is faulty.

Replace vibration mode
change switch.

3. Harness Connecting
Between Terminals

» Measure resistance of harness connecting between
terminals.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace

harness.
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TROUBLESHOOTING

Fig.: 2-6-1
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TROUBLESHOOTING

2-6. Lighting

Check following items before troubleshooting.
* No blown fuses and power is applied up to fuses.
* When measuring voltage and current without disconnecting connectors, refer to “Measuring voltage and current
flowing using tester” (P.9-006 to P.9-008).
» Check any ground circuit which belongs to components to be checked.

2-6-1. lllumination of combination meter does not light

Reference Fig. : 2-6-1

Check point

Check/Cause

Action

1. Harness

» Measure resistance between battery relay terminal NO
wire WR and combination meter connector terminal wire
No.41 wire RG.

Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.

2. Combination Meter
(Combination meter
illumination)

(1) When starter switch is ON, measure voltage between
combination meter terminal wires and ground terminal
wire.
 Continuous power (+) terminal wire No.70 inlet wire

WR and ground (-) terminal wire No.X wire B
» Power (+) terminal wire No.35 inlet wire YW and
ground (-) terminal wire No.X wire B
Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
combination meter Panel light terminal wire No.41 inlet
wire RG and chassis ground.

Standard voltage : 12 V or more

* If above items (1) and (2) are OK and combination meter

does not turn on, combination meter is faulty.

Replace combination

meter.
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Fig.: 2-6-1
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TROUBLESHOOTING

2-6-2. Combination meter warning lamp or indicator lamp is abnormal

Reference Fig. : 2-6-1

Check point

Check/Cause

Action

1. Harness

» Disconnect connectors between combination meter and
lamp check relay.
» Measure resistance between terminals and chassis
ground.
* Combination meter connector terminal wire No. 32 wire
BY and chassis ground
» Lamp check relay terminal 3 wire BY and chassis
ground
Standard resistance: 100 kQ or more
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.

2. Lamp Check Relay
(A9)

(1) When starter switch is ON, measure voltage between
lamp check relay terminal 1 outlet wire LgW and
chassis ground.

Standard voltage : 12 V or more

(2) After starting engine, measure voltage between lamp

check relay terminal 2 inlet wire LB and chassis ground.
Standard voltage : 12 V or more

(3) After starting engine, check continuity between lamp

check relay terminal 3 inlet wire BY and chassis ground.
There is no continuity in normal condition.

* If above items (1) and (2) are OK and item (3) is NG, lamp

check relay is faulty.

* If above item (1) is OK and item (2) is NG, alternator is

faulty.

Repair or replace lamp
check relay (A9) or
alternator.

3. Combination Meter
(Lamp check)

(1) When starter switch is ON, measure voltage between
combination meter terminal wires and ground terminal
wire.
 Continuous power (+) terminal wire No.70 inlet wire

WR and ground (-) terminal wire No.X wire B
» Power (+) terminal wire No.35 inlet wire YW and
ground (-) terminal wire No.X wire B
Standard voltage : 12 V or more

(2) When starter switch is ON, check that parking brake
indicator lamp, hydraulic oil filter warning lamp and
charge warning lamp illuminate and then go out after
starting engine.

* If above item (1) is OK and item (2) is NG, combination

meter is faulty.

(NOTICE)

 Since engine cannot start unless parking brake

switch is applied, parking brake indicator lamp does
not go out even after starting engine.

Replace combination
meter.
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Fig.: 2-6-1
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2-6-3. Hour meter is abnormal

Reference Fig. : 2-6-1

Check point

Check/Cause

Action

1. Combination Meter
(Hour meter)

(1) When starter switch is ON, measure voltage between
combination meter terminal wires and ground terminal
wire.

» Continuous power (+) terminal wire No.70 inlet wire
WR and ground (-) terminal wire No.X wire B
» Power (+) terminal wire No.35 inlet wire YW and
ground (-) terminal wire No.X wire B
Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
combination meter hour meter terminal wire No.35 inlet
wire YW and chassis ground.

Standard voltage : 12 V or more

« If above item is OK and tachometer reading is NG,

combination meter is faulty.

Replace combination
meter.

2-6-4. Fuel meter is abnormal

Reference Fig. : 2-6-1

Check point

Check/Cause

Action

1. Fuel Gauge Unit

* Disconnect harness and measure resistance of fuel gauge
unit.
Standard resistance :
13.5 Q (with float in “F”)
80.0 Q (with float in “E”)
* If resistance is abnormal, fuel gauge unit is faulty.

Replace fuel gauge unit.

2. Combination Meter
(Fuel meter)

* When starter switch is ON, measure voltage between
combination meter terminal wires and ground terminal
wire.

» Continuous power (+) terminal wire No.70 inlet wire
WR and ground (-) terminal wire No.X wire B
» Power (+) terminal wire No.35 inlet wire YW and
ground (-) terminal wire No.X wire B
Standard voltage : 12 V or more
* If no abnormality is found, combination meter is faulty.

Replace combination
meter.

3. Harness Connecting
Between Terminals

» Measure resistance of harness connecting between
terminals.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.
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Fig.: 2-6-1
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2-6-5. Hydraulic oil filter warning lamp remains ON

Reference Fig. : 2-6-1

Check point

Check/Cause

Action

1. Harness

 Disconnect connectors between hydraulic oil filter switch
1, 2 and combination meter.
* Measure resistance between terminal and chassis
ground.
 Hydraulic oil filter switch 1 or 2 terminal wire Y and
chassis ground.
* Combination meter connector terminal wire No. 22 wire
Y and chassis ground.
Standard resistance : 100 kQ or more
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.

2. Hydraulic Oil Filter
Switch 1 or 2

» When starter switch is OFF, check continuity between
hydraulic oil filter switch 1 or 2 terminal inlet wire Y and
chassis ground.

There is no continuity in normal condition.

« If there is continuity, hydraulic oil filter switch 1 or 2 is

faulty.

Replace hydraulic oil
filter switch 1 or 2.

3. Combination Meter
(Hydraulic oil filter
warning)

(1) When starter switch is ON, measure voltage between
combination meter terminal wires and ground terminal
wire.

» Continuous power (+) terminal wire No.70 inlet wire
WR and ground (-) terminal wire No.X wire B
» Power (+) terminal wire No.35 inlet wire YW and
ground (-) terminal wire No.X wire B
Standard voltage : 12 V or more

(2) When starter switch is ON, measure voltage between
combination meter hydraulic filter terminal outlet wire
No.22 wire Y and chassis ground.

Standard voltage : 12 V or more

* If above items (1) and (2) are OK but hydraulic oil

filter warning lamp remains on after starting engine,
combination meter is faulty.

Replace combination
meter.
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Fig.: 2-6-2
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2-6-6. Vibration indicator lamp does not light
» Check that vibrator can be operated.
* Vibration mode change switch must be “CONT".
Reference Fig. : 2-6-2

Check point Check/Cause Action

1. Harness (1) Measure resistance between vibration select switch Repair or replace
terminal 5 wire YR and diode unit terminal E wire YR. harness.
Standard resistance : 10 Q or less
(2) Measure resistance between vibration select switch
terminal 2 wire YB and diode unit terminal A wire YB.
Standard resistance : 10 Q or less
(3) Measure resistance between diode unit terminal F wire
Br and combination meter connector terminal wire No.
31 wire Br.
Standard resistance : 10 Q or less
« If above item (1), (2) or (3) is NG, harness is faulty.

2. Diode Unit (1) When starter switch is ON and vibration select switch is | Replace diode unit.
“V\'’, measure voltage between diode unit terminal A
inlet wire YB and chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON and vibration select switch is
“ ”, measure voltage between diode unit terminal E
inlet wire YR and chassis ground.

Standard voltage : 12 V or more

(3) When starter switch is ON, measure voltage between

diode unit terminal F outlet wire Br and chassis ground.
Standard voltage : 12 V or more

* If above items (1) and (2) are OK and item (3) is NG,

diode unit is faulty.

3. Combination Meter (1) When starter switch is ON, measure voltage between Replace combination
(Vibration indicator combination meter terminal wires and ground terminal | meter.
lamp) wire.

 Continuous power (+) terminal wire No.70 inlet wire
WR and ground (-) terminal wire No.X wire B
* Power (+) terminal wire No.35 inlet wire YW and
ground (-) terminal wire No.X wire B
Standard voltage : 12 V or more
(2) When starter switch is ON and vibration select switch

is “V\W\or* \/\/\ ”, measure voltage between
combination meter vibration terminal wire No. 31 inlet

wire Br and chassis ground.
Standard voltage : 12 V or more
« If above items (1) and (2) are OK and vibration indicator
lamp does not light, combination meter is faulty.
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Fig.: 2-6-2
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2-6-7. Parking brake indicator lamp does not light

Reference Fig. : 2-6-2

Check point

Check/Cause

Action

1. Harness

» Measure resistance between parking brake switch
terminal 4 wire GR and combination meter connector
terminal wire No. 38 wire GR.

Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.

2. Parking Brake Switch

» When parking brake is applied, check continuity between
parking brake switch terminal 4 and 5.
There is continuity in normal condition.
« If there is no continuity, parking brake switch is faulty.

Replace parking brake
switch.

3. Combination Meter
(Parking brake
indicator lamp)

(1) When starter switch is ON, measure voltage between
combination meter terminal wires and ground terminal
wire.

» Continuous power (+) terminal wire No.70 inlet wire
WR and ground (-) terminal wire No.X wire B
» Power (+) terminal wire No.35 inlet wire YW and
ground (-) terminal wire No.X wire B
Standard voltage : 12 V or more

(2) When starter switch is ON and parking brake is applied,
check continuity between combination meter parking
brake terminal wire No.38 inlet wire GR and chassis
ground.

There is continuity in normal condition.

« If above items (1) and (2) are OK and parking brake

indicator lamp does not light, combination meter is faulty.

Replace combination
meter.
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Fig.: 2-6-3
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2-6-8. Horn does not sound

Reference Fig. : 2-6-3

Check point

Check/Cause

Action

1. Horn

 Disconnect horn and directly connect battery positive
terminal to horn terminal wire LgW side and negative
terminal to horn terminal wire B side.

* If horn does not sound, horn is faulty.

Replace horn.

2. Horn Relay (A8)

(1) When starter switch is ON, measure voltage between
horn relay terminal 1, 3 inlet wire RY and chassis
ground.

Standard voltage : 12 V or more

(2) When starter switch is ON and horn switch pressed,
measure voltage between horn relay terminal 5 outlet
wire LgW and chassis ground.

Standard voltage : 12 V or more

« If above item (1) is OK and item (2) is NG, horn relay is

faulty.

Replace horn relay (A8).

3. Horn Switch

* When horn switch is ON, check continuity between horn
switch terminals.
There is continuity in normal condition.
« If there is no continuity, horn switch is faulty.

Replace horn switch.

4. Harness Connecting

» Measure resistance of harness connecting between

Repair or replace

Between Terminals terminals. harness.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.
2-6-9. Backup buzzer does not sound
Reference Fig. : 2-6-3
Check point Check/Cause Action

1. Backup Buzzer

 Disconnect backup buzzer and directly connect battery
positive terminal to backup buzzer terminal wire GB side
and negative terminal to backup buzzer terminal wire B
side.

* If backup buzzer does not sound, backup buzzer is faulty.

Replace backup buzzer.

2. Backup Buzzer Switch

(1) When starter switch is ON, measure voltage between
backup buzzer switch terminal COM inlet wire R and
chassis ground.

Standard voltage : 12 V or more

(2) When starter switch is ON and F-R lever is “R”,
measure voltage between backup buzzer switch
terminal NO outlet wire GB and chassis ground.

Standard voltage : 12 V or more

* If above item (1) is OK and item (2) is NG, backup buzzer

switch is faulty.

Replace backup buzzer
switch.

3. Harness Connecting
Between Terminals

» Measure resistance of harness connecting between
terminals.
Standard resistance : 10 Q or less
* If resistance is abnormal, harness is faulty.

Repair or replace
harness.
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3. HYDRAULIC SYSTEM TROUBLESHOOTING
3-1. When Performing Hydraulic System Troubleshooting

» The largest factor in the majority of failures of hydraulic devices operating under conditions of higher pressure and
greater precision is the entry of dirt (foreign substances) into the hydraulic circuit. Particular caution is required
when supplying hydraulic oil or when disassembling and assembling hydraulic devices.

1) Pay attention to the work environment.
As much as possible, avoid performing tasks such as supplying hydraulic oil, replacing filters and repair work
on rainy days, when there is strong wind, or in locations where there is much dust.

2) Disassembly and maintenance work in the field
There is the danger of dust entry when disassembly and maintenance work for hydraulic components is
performed in the field. In addition, because performance verification after repairs are completed is difficult,
replacement of the entire assembly is preferred. Perform disassembly and maintenance of hydraulic
components in a special room protected from dust, and use special testers to verify the performance.

3) Sealing of openings
Use caps, tape, plastic bags or other means to seal the openings of removed pipes and components in order
to prevent foreign substances from entering. Never leave the openings exposed or put a shop cloth into them.
There is the danger of foreign substances entering or of leaking oil causing environmental contamination.

Do not dispose of waste oil on-site. Either deliver it to the customer and request disposal or take it back with
you and dispose of it.

4) Prevent entry of foreign substances when supplying oil.
Take care that foreign substances do not enter when supplying hydraulic oil. Clean the oil supply port and
the area around it, as well as the supply pump, oilcan and other items. A more reliable method is to use oil
cleaning equipment, which can filter out the contamination that occurred during storage.

5) Change hydraulic oil while the temperature is still high.
All oils, including hydraulic oil, flow more readily when they are warm. Higher temperatures also make it
easier to eject the sludge and other substances outside the circuit together with the oil. For these reasons, oil
changes should be performed while the oil temperature is high. When changing the oil, it is necessary to drain
out as much of the old hydraulic oil as possible. (In addition to the hydraulic oil tank, also drain the oil from the
filter and circuit drain plugs.) If old hydraulic oil remains in the system, the contaminants and sludge in the old
oil will mix with the new oil and shorten the hydraulic oil lifetime.
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3-2. Propulsion System

If a problem occurs in the propulsion systems such as the propulsion pump, propulsion motor and brakes,
determine the cause and carry out action as required, according to the following general troubleshooting items.

(NOTICE)

* When checking whether or not the pressure is correct, refer to the pressure standard value for each

hydraulic circuit.

3-2-1. Machine moves neither forward nor backward 1/2

Check point

Cause

Check/Action

1. Qil Level of
Hydraulic Oil Tank

Oil level in hydraulic oil tank is low.

Fill tank until correct oil level is obtained.

2. Bypass Valve

Bypass valve is open.

Close bypass valve.

3. F-R Lever Linkage

F-R lever linkage is faulty.

Check and adjust F-R lever linkage or
replace it if necessary.

4. Charge Circuit
Pressure

Propulsion pump does not discharge oll
because charge pressure is low.

* Measure charge pressure.
* If low, check and adjust charge relief valve
or replace it if necessary.

Insufficient steering « charge pump
discharge.

Repair steering * charge pump or replace it
if necessary.

Charge pressure decreases due to internal
leakage of solenoid valve connecting oil
supply circuit with charge circuit.

« Parking brake solenoid valve

» Speed change solenoid valve

» When solenoid is energized, check if ol
flows in return circuit to tank.

* If oil is flowing, repair solenoid valve or
replace it if necessary.

5. Servo Bypass
Solenoid Valve

If spool of servo bypass solenoid valve

is stuck, pressure in both sides of servo
cylinder chamber is equalized. This causes
propulsion pump unable to discharge oil.

* Measure pressure in servo cylinder
chambers.

* If pressure is equal in both chambers,
repair servo bypass solenoid valve or
replace it if necessary.

6. Suction Filter for
Steering * Charge
Pump

Steering ¢ charge pump flow is reduced due
to clogged filter.

Clean suction filter or replace it if necessary.

7. Propulsion Circuit
Pressure

Circuit does not obtain required pressure
because setting pressure of high pressure
relief is low.

» Measure propulsion circuit pressure.
* If low, check and adjust multifunction valve
or replace it if necessary.

8. Propulsion Motor

Propulsion circuit pressure is not held in
propulsion motor case.

If pressure in propulsion motor case is not
within allowable range, repair propulsion
motor or replace it if necessary.

Internal leakage of propulsion motor.

» Measure drain quantity from propulsion
motor.

« If drain quantity is larger than standard
value, repair propulsion motor or replace it
if necessary.

9-068



TROUBLESHOOTING

3-2-1. Machine moves neither forward nor backward 2/2

Check point

Cause

Check/Action

9. Propulsion Pump

Discharge flow rate is insufficient due to
efficiency degradation of propulsion pump.

* Measure discharge flow rate of propulsion
pump with flow meter.

« If discharge flow rate is not within specified
range, repair propulsion pump or replace it
if necessary.

Discharge flow rate is insufficient due to
wear of propulsion pump drive shaft splines.

Replace propulsion pump.

Propulsion circuit pressure is not held in
propulsion pump case.

If pressure in propulsion pump case is not
within allowable range, repair propulsion
pump or replace it if necessary.

10. Parking Brake
Solenoid Valve

Brake remains applied because spool of
parking brake solenoid valve does not shift.

Repair parking brake solenoid valve or
replace it if necessary.

11. Brake Inlet

Brake cannot be released because brake

* Measure brake release pressure.

to faulty flange.

Pressure inlet pressure is low. * If low, repair or replace propulsion motor.
12. Rear Axle Sticking of disc brakes causes brakes to * Replace disc brakes.
remain applied.
13. Flange Drive torque is not transmitted to pump due | Replace flange.

3-2-2. Machine moves in one direction only (forward or backward)

Check point

Cause

Check/Action

1. F-R Lever Linkage

F-R lever linkage is faulty.

Check and adjust F-R lever linkage or
replace it if necessary.

2. Multifunction Valve

Low circuit pressure due to incorrect high
pressure relief setting or internal leakage of
multifunction valve.

* Interchange two multifunction valves.

« If faulty condition is accordingly reversed,
check and adjust multifunction valve or
replace it if necessary.

3-2-3. Slow machine speed or small drive force 1/2

Check point

Cause

Check/Action

1. Bypass Valve

Bypass valve is slightly open.

Close bypass valve completely.

2. F-R Lever Linkage

F-R lever linkage is faulty.

Check and adjust F-R lever linkage or
replace it if necessary.

3. Charge Circuit
Pressure

Stroke of propulsion pump swash plate
is small because charge pressure is low,
decreasing discharge rate of propulsion

pump.

* Measure charge pressure.
* If low, check and adjust charge relief valve
or replace it if necessary.

Insufficient steering « charge pump
discharge.

Repair steering * charge pump or replace it
if necessary.

Charge pressure decreases due to internal
leakage of solenoid valve connecting oil
supply circuit with charge circuit.

« Parking brake solenoid valve

» Speed change solenoid valve

» When solenoid is energized, check if oil
flows in return circuit to tank.

« If oil is flowing, repair solenoid valve or
replace it if necessary.

4. Suction Filter for
Steering ¢ Charge
Pump

Flow rate of steering * charge pump
decreases as well as charge pressure
decreases due to clogged filter.

Clean suction filter or replace it if necessary.
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3-2-3. Slow machine speed or small drive force 2/2

Check point

Cause

Check/Action

5. Propulsion Motor

Propulsion motor inlet pressure is low.

* Measure propulsion motor inlet pressure.
* If low, check and adjust multifunction valve
or replace it if necessary.

Propulsion circuit pressure is not held in
propulsion motor case.

If pressure in propulsion motor case is not
within allowable range, repair propulsion
motor or replace it if necessary.

Output of propulsion motor decreases and
number of revolutions decreases due to
internal leakage of propulsion motor.

» Measure drain quantity from propulsion
motor.

» If drain quantity is larger than standard
value, repair propulsion motor or replace it
if necessary.

6. Propulsion Pump

Discharge flow rate is insufficient due to
efficiency degradation of propulsion pump.

* Measure discharge flow rate of propulsion
pump with flow meter.

« If discharge flow rate is not within specified
range, repair propulsion pump or replace it
if necessary.

Discharge flow rate is insufficient due to
wear of propulsion pump drive shaft splines.

Replace propulsion pump.

Propulsion circuit pressure is not held in
propulsion pump case.

If pressure in propulsion pump case is not
within allowable range, repair propulsion
pump or replace it if necessary.

3-2-4. Machine speed cannot be switched

Check point Cause Check/Action
1. Charge Circuit Insufficient steering * charge pump Repair steering * charge pump or replace it
Pressure discharge. if necessary.

Charge pressure decreases due to internal
leakage of solenoid valve connecting oil
supply circuit with charge circuit.

 Parking brake solenoid valve

» Speed change solenoid valve

» When solenoid is energized, check if oil
flows in return circuit to tank.

« If oil is flowing, repair solenoid valve or
replace it if necessary.

2. Speed Change
Solenoid Valve

Machine speed does not change because
spool of speed change solenoid valve does
not change.

Repair speed change solenoid valve or
replace it if necessary.

3. Propulsion Motor
Swash Plate
Stroke Cylinder

Faulty propulsion motor swash plate stroke
cylinder.

Repair propulsion motor or replace it if
necessary.

3-2-5. Machine does not stop completely with F-R lever in “N”

Check point

Cause

Check/Action

1. F-R lever Linkage

F-R lever linkage is faulty.

Check and adjust F-R lever linkage or
replace it if necessary.

2. Servo Control
Valve

Servo control valve neutral position
adjustment failure.

Check and adjust servo control valve or
replace it if necessary.

3. Servo Cylinder

Faulty servo cylinder or faulty pump swash
plate setting.

Repair propulsion pump or replace it if
necessary.
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3-2-6. Propulsion system is overheating

oil cooler fins.

Check point Cause Check/Action
1. Oil Level of Oil level in hydraulic oil tank is low. Fill tank until correct oil level is obtained.
Hydraulic Oil Tank
2. QOil Cooler Cooling efficiency is reduced due to clogged | Clean oil cooler fins.

3. Flushing Valve

Hydraulic oil in propulsion closed circuit is
insufficiently cooled due to flushing valve
shuttle spool sticking.

Repair flushing valve or replace it if
necessary.

Hydraulic oil in propulsion closed circuit is
insufficiently cooled because flushing valve
relief setting pressure is excessively high.

Check dust or damage in flushing relief
valve and replace it if necessary.

Hydraulic oil in propulsion closed circuit is
insufficiently cooled due to flushing valve
relief valve poppet sticking.

Clean flushing relief valve or replace it if
necessary.

4. Propulsion Circuit
Pressure

If circuit pressure setting is excessively low,
relief valve opens, causing temperature of
hydraulic oil in circuit to rise.

* Measure propulsion circuit pressure.
* If low, increase relief setting pressure.

If load is excessively heavy, relief valve
opens, causing temperature of hydraulic oil
in circuit to rise.

* Measure propulsion circuit pressure.
« If high, decrease propulsion load.

5. Suction Filter for
Steering ¢ Charge
Pump

Load of steering * charge pump increases
due to clogged filter, causing temperature of
hydraulic oil in circuit to rise.

Clean suction filter or replace it if necessary.

6. Hydraulic Oil Filter 1

Charge circuit pressure increases due to
clogged filter.

Clean hydraulic oil filter 1 or replace it if
necessary.

3-2-7. Abnormal noise from propulsion system

Check point

Cause

Check/Action

1. Roller Bearings

Roller bearings supporting front drum are
damaged.

Replace roller bearings.

2. Gear Box Reduction gear of gear box is damaged. Replace reduction gear.
(front motor)
3. Rear Axle Rear axle gear is damaged. Replace rear axle gear.

4. Hydraulic Hose
Clamp

Vibrator sound of hydraulic hose is
generated because clamp securing
hydraulic hose is loose.

Tighten bolts of loose hydraulic hose clamp
to specified torque.

5. Suction Filter for
Steering ¢ Charge
Pump

Cavitation is occurring in steering ¢ charge
pump due to clogged filter.

Clean suction filter or replace it if necessary.

6. Charge Circuit
Pressure

If charge pressure is low, brake cannot be
released completely, which causes brake
drag.

* Measure charge pressure.
* If low, check and adjust charge relief valve
or replace it if necessary.

7. Propulsion Motor

Internal bearing of propulsion motor is
damaged.

Repair propulsion motor or replace it if
necessary.
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3-3. Vibrator System

If a problem occurs in the vibrator systems such as the vibrator pump, vibrator motor and vibrator solenoid valve,
determine the cause and carry out action as required, according to the following general troubleshooting items.

(NOTICE)

* When checking whether or not the pressure is correct, refer to the pressure standard value for each

hydraulic circuit.

3-3-1. No vibration

Check point

Cause

Check/Action

1. Qil Level of
Hydraulic Oil Tank

Oil level in hydraulic oil tank is low.

Fill tank until correct oil level is obtained.

2. Charge Circuit
Pressure

Vibrator pump does not discharge oil due to
low charge pressure.

* Measure charge pressure.
* If low, check and adjust charge relief valve
or replace it if necessary.

Insufficient steering  charge pump
discharge.

Repair steering ¢ charge pump or replace it
if necessary.

Charge pressure decreases due to internal
leakage of solenoid valve connecting oil
supply circuit with charge circuit.

« Parking brake solenoid valve

» Speed change solenoid valve

» When solenoid is energized, check if oil
flows in return circuit to tank.

* If oil is flowing, repair solenoid valve or
replace it if necessary.

3. Vibrator Solenoid
Valve

Vibrator pump cannot discharge oil because
spool of vibrator solenoid valve does not
shift.

Repair vibrator solenoid valve or replace
them if necessary.

4. Suction Filter for
Steering ¢ Charge
Pump

Steering ¢ charge pump flow is reduced due
to clogged filler.

Clean suction filter or replace it if necessary.

5. Vibrator Circuit
Pressure

Circuit does not obtain required pressure
because setting pressure of high pressure
check relief is low.

» Measure vibrator circuit pressure.
* If low, check and clean high pressure relief
valve or replace it if necessary.

6. Vibrator Motor

Vibrator circuit pressure is not held in
vibrator motor case.

If pressure in vibrator motor case is not
within allowable range, repair vibrator motor
or replace it if necessary.

Internal leakage of vibrator motor.

» Measure drain quantity from vibrator motor.

» If drain quantity is larger than standard
value, repair vibrator motor or replace it if
necessary.

Output torque is not transmitted due to worn
spline of vibrator motor output shaft.

Replace vibrator motor.

7. Vibrator Pump

Insufficient discharge rate from vibrator
pump due to reduced efficiency of vibrator

pump.

» Measure discharge flow rate of vibrator
pump with flow meter.

« If discharge flow rate is not within specified
range, repair vibrator pump or replace it if
necessary.

Insufficient pump discharge due to wear of
vibrator pump drive shaft spline.

Replace vibrator pump.

Vibrator circuit pressure is not held in
vibrator pump case.

If pressure in vibrator pump case is not
within allowable range, repair vibrator pump
or replace it if necessary.

9-072




TROUBLESHOOTING

3-3-2. Vibrator frequency is too low

Check point

Cause

Check/Action

1. Qil Level of
Hydraulic Oil Tank

Oil level in hydraulic oil tank is low.

Fill tank until correct oil level is obtained.

2. Charge Circuit
Pressure

Stroke of vibrator pump swash plate is small
because charge pressure is low, decreasing
discharge rate of vibrator pump.

* Measure charge pressure.
* If low, check and adjust charge relief valve
or replace it if necessary.

Insufficient steering « charge pump
discharge.

Repair steering * charge pump or replace it
if necessary.

Charge pressure decreases due to internal
leakage of solenoid valve connecting oil
supply circuit with charge circuit.

« Parking brake solenoid valve

» Speed change solenoid valve

* When solenoid is energized, check if oil
flows in return circuit to tank.

« If oil is flowing, repair solenoid valve or
replace it if necessary.

3. Suction Filter for
Steering * charge
Pump

Flow rate of steering * charge pump
decreases as well as charge pressure
decreases due to clogged filter.

Clean suction filter or replace it if necessary.

4. Vibrator Motor

Vibrator motor inlet pressure is low.

* Measure vibrator motor inlet pressure.
* If low, check and clean high pressure relief
valve or replace it if necessary.

Vibrator circuit pressure is not held in
vibrator motor case.

If pressure in vibrator motor case is not
within allowable range, repair vibrator motor
or replace it if necessary.

Decrease in vibrator motor rpm due to
internal leakage in vibrator motor.

* Measure drain quantity from vibrator motor.

« If drain quantity is larger than standard
value, repair vibrator motor or replace it if
necessary.

5. Vibrator Pump

Insufficient discharge rate from vibrator
pump due to reduced efficiency of vibrator

pump.

» Measure discharge flow rate of vibrator
pump with flow meter.

« If discharge flow rate is not within specified
range, repair vibrator pump or replace it if
necessary.

Insufficient pump discharge due to wear of
vibrator pump drive shaft spline.

Replace vibrator pump.

Vibrator circuit pressure is not held in
vibrator pump case.

If pressure in vibrator pump case is not
within allowable range, repair vibrator pump
or replace it if necessary.

3-3-3. Amplitude does not switch between high and low

Check point

Cause

Check/Action

1. Vibrator Solenoid
Valve

Vibrator solenoid valve spool shifts only in
one direction.

Repair vibrator solenoid valve or replace it if
necessary.
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3-3-4. Vibrator does not stop

Check point

Cause

Check/Action

1. Vibrator Solenoid
Valve

Vibrator solenoid valve spool does not
return to neutral position.

Repair vibrator solenoid valve or replace it if
necessary.

2. Vibrator Pump

Vibrator pump swash place does not return
to neutral position.

Repair vibrator pump or replace it if
necessary.

3-3-5. Vibrator system is overheating

oil cooler fins.

Check point Cause Check/Action
1. Oil Level of Oil level in hydraulic oil tank is low. Fill tank until correct oil level is obtained.
Hydraulic Oil Tank
2. Oil Cooler Cooling efficiency is reduced due to clogged | Clean oil cooler fins.

3. Vibrator Circuit
Pressure

If circuit pressure setting is excessively low,
relief valve opens, causing temperature of
hydraulic oil in circuit to rise.

» Measure vibrator circuit pressure.
* If low, check and clean relief valve or
replace it if necessary.

If load is excessively heavy, relief valve
opens, causing temperature of hydraulic oil
in circuit to rise.

» Measure vibrator circuit pressure.
* If high, decrease vibration load.

4. Suction Filter for
Steering ¢ Charge
Pump

Load of steering * charge pump increases
due to clogged filter, causing temperature of
hydraulic oil in circuit to rise.

Clean suction filter or replace it if necessary.

5. Hydraulic Oil Filter 1

Charge circuit pressure increases due to
clogged filter.

Clean hydraulic oil filter 1 or replace it if
necessary.

3-3-6. Abnormal noise from vibrator system

Check point

Cause

Check/Action

1. Vibrator Bearings

Vibrator bearings supporting eccentric shaft
are damaged.

Replace vibrator bearings.

2. Hydraulic Hose
Clamp

Vibrator sound of hydraulic hose is
generated because clamp securing
hydraulic hose is loose.

Tighten bolts of loose hydraulic hose clamp
to specified torque.

3. Suction Filter for
Steering ¢ Charge
Pump

Cavitation is occurring in steering * charge
pump due to clogged filter.

Clean suction filter or replace it if necessary.

4. Vibrator Motor

Internal bearing of vibrator motor is
damaged.

Repair vibrator motor or replace it if
necessary.
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3-4. Steering System

If a problem occurs in the steering systems such as the steering pump and orbitrol, determine the cause and carry

out action as required, according to the following general troubleshooting items.

(NOTICE)

* When checking whether or not the pressure is correct, refer to the pressure standard value for each
hydraulic circuit.

3-4-1. Steering wheel is hard to turn

Check point

Cause

Check/Action

. Oil Level of
Hydraulic Oil Tank

Oil level in hydraulic oil tank is low.

Fill tank until correct oil level is obtained.

. Orbitrol

Relief valve is open or setting pressure is
low.

» Measure steering circuit pressure.
* If low, check and clean relief valve or
replace it if necessary.

Flow to steering cylinder circuit is insufficient
due to leakage from check valve.

Check and clean check valve or replace it if
necessary.

Spool and sleeve of orbitrol are
contaminated or clearance is incorrect.

Check and clean orbitrol or replace it if
necessary.

. Steering Circuit
Pressure

Pressure in return circuit from orbitrol
increases due to clogged charging hydraulic
oil filter 1.

Clean hydraulic oil filter 1 or replace it if
necessary.

. Steering Cylinder

Cylinder thrust decreases due to internal
leakage of steering cylinder.

Repair steering cylinder or replace it if
necessary.

. Suction Filter for
Steering ¢ Charge
Pump

Steering ¢ charge pump discharge rate
decreases due to clogged filter.

Clean suction filter or replace it if necessary.

. Steering * Charge
Pump

Discharging pressure is insufficient due to
efficiency degradation of steering ¢ charge

pump.

» Measure steering circuit pressure.
* If low, replace steering « charge pump.

. Steering Column

Column shaft and orbitrol shaft center are
misaligned.

Align column shaft with orbitrol shaft center
or replace it if necessary.

Column shaft bearing is worn or damaged.

Repair column shaft or replace it if
necessary.

3-4-2. Steering response is slow

Check point

Cause

Check/Action

. Oil Level of
Hydraulic Oil Tank

Oil level in hydraulic oil tank is low.

Fill tank until correct oil level is obtained.

. Orbitrol

Oil is bypassing because relief valve is
open.

* Measure steering circuit pressure.
* If low, check and clean relief valve or
replace it if necessary.

. Steering Cylinder

Internal leakage of steering cylinder.

Repair steering cylinder or replace it if
necessary.

. Suction Filter for
Steering ¢ Charge
Pump

Steering ¢ charge pump discharge rate
decreases due to clogged filter.

Clean suction filter or replace it if necessary.

. Steering * Charge
Pump

Discharging pressure is insufficient due to
efficiency degradation of steering * charge

pump.

* Measure steering circuit pressure.
* If low, replace steering ¢ charge pump.
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3-4-3. Steering wheel backlash or play is large

Check point

Cause

Check/Action

1. Steering Column

Spline of column shaft or orbitrol is worn.

Replace column shaft or orbitrol.

Column shaft bearings are worn.

Replace column shaft bearings.

2. Steering Wheel

Serration (spline) of wheel or column shaft
is worn.

Replace wheel or column shaft.

3-4-4. Steering system is overheating

oil cooler fins.

Check point Cause Check/Action
1. Oil Level of Oil level in hydraulic oil tank is low. Fill tank until correct oil level is obtained.
Hydraulic Oil Tank
2. Oil Cooler Cooling efficiency is reduced due to clogged | Clean oil cooler fins.

3. Steering Circuit
Pressure

If circuit pressure setting is excessively low,
relief valve is open, causing temperature of
hydraulic oil in circuit to rise.

» Measure steering circuit pressure.
* If low, replace relief valve.

If load is excessively heavy, relief valve is
open, causing temperature of hydraulic oil
in circuit to rise.

» Measure steering circuit pressure.
« If high, decrease steering load.

4. Suction Filter for
Steering ¢ Charge
Pump

Load of steering pump increases due
to clogged filter, causing temperature of
hydraulic oil in circuit to rise.

Clean suction filter or replace it if necessary.

3-4-5. Abnormal noise from steering system

Check point

Cause

Check/Action

1. Oil Level of
Hydraulic Oil Tank

Pump suction pressure is high because oil
level of hydraulic oil tank is low, causing
cavitation in steering circuit system.

Fill tank until correct oil level is obtained.

2. Steering Circuit

Cavitation is caused by air in circuit.

Bleed circuit.

3. Hydraulic Hose
Clamp

Vibrator sound of hydraulic hose is
generated because clamp securing
hydraulic hose is loose.

Tighten bolts of loose hydraulic hose clamp
to specified torque.

4. Suction Filter for
Steering ¢ Charge
Pump

Cavitation is occurring in steering ¢ charge
pump due to clogged filter.

Clean suction filter or replace it if necessary.
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