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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.
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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.

A WARNING: 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.

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

M In the assembly operation, tightening torque in locations that require particular
N-mo 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 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.
* 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.
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* Park behind a safe barrier, use proper flags, and warning devices, especially when parking
in areas of heavy traffic.

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.

SW'tCh ] Keep this warning tag, if not used, in tool box.

* The machine must be parked on stable and level ground
with the drums 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.
Wait until the machine has cooled down. ‘”5“»«&{;«&“ i

* 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
&
I
I

loads.

* 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
machine parts as a climbing aid. fo/

» 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 are adequately blocked, the articulation lock bar is in the locked position and the
parking brake is applied.
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* 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.

 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.

» 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.

B
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* 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.

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 (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 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

1. SPECIFICATION DATA

1-1. SW880
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Model SW880
Operating weight 13,410 kg (29,560 Ibs.)
Weight Front axle 6,610 kg (14,570 Ibs.)
Rear axle 6,800 kg (14,990 Ibs.)
Overall length 5,940 mm (234 in.)
Overall width 2,205 mm (87 in.)
Overall height 3,250 mm (128 in.)
Dimensions Wheelbase 3,540 mm (139in.)
Compaction width 2,000 mm (79in.)
Minimum height above ground 335 mm (13in.)
Curb clearance 750 mm (29.51in.)
Drive speed Forward/reverse 0 - 11 km/h (0 - 6.8 mph)
1 67 Hz (4,000 vpm)
o Low amplitude 2 50 Hz (3,000 vpm)
Y'bra“on 3 42 Hz (2,500 vpm)
requency
High amolitude 1 50 Hz (3,000 vpm)
gh amp 2 42 Hz (2,500 vpm)
S 1 160 kN (35,970 Ibf.)
Vibration performance Low amplitude 2 90 kN (20,235 Ibf.)
Centrifugal force 3 63 kKN (14,165 Ibf.)
. . 1 177 kN (39,790 Ibf.)
High amplitude 2 123 kN (27,650 Ibf.)
. Low amplitude 0.33 mm (0.013in.)
Amplitude High amplitude 0.64 mm (0.025in.)
Minimum turning radius 6.4 m (252in.)
Gradability*" 29 % (16.5°)
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Name

DEUTZ TCD2012L04 2V diesel engine

Model

Water-cooled, 4-cycle, in-line, direct-injec-
tion, with turbocharger

Number of cylinders - Bore x Stroke

4-101 mm x 126 mm
(4-3.976 in. x 4,961 in.)

Displacement

4,038 liters (246 cu.in.)

Rated rotating speed

2,400 min" (2,400 rpm)

Rated output

98 kW (131 HP)

Performance .
Maximum torque

495 N'm (365 Ibf-ft)

at 1,600 min-’

Engine Fuel consumption rate 236 g/kW-h

Fuel system Fuel Diesel oi.l

Speed governor Electronic all-speed type

Lubrication Lubrication method Forced circulation

system Filtration method Full-flow

Air cleaner Dry type

Cooling sys- | Cooling fan Exhaling type

tem Radiator Pressure type

Charging generator 14 V 95 A

Starting motor 12 V 3.0 kW

Battery 12 V CCA 1000 x 1 unit (12 V)

. Switching the direction of flow delivered from

Power line Propulsion pump control the variable pump

Final drive Planetary gear
Type Hydrostatic
Eccentric shaft/variable type (two-stage vari-
Vibrating system Vibrator Vibrating method able type by forward and reverse rotation of

eccentric shaft)

Installation location

Inside of front and rear drums

Braking device

Service brake

Hydrostatic and mechanical type

Parking brake

Mechanical type

Steering system

Steering control type

Articulated fully hydraulic type

Steering control angle

+36.7°

Oscillation angle

6.5°

Front drum (diameter x width)
(vibration and driving)

1,400 mm x 2,000 mm (55 in. x 79 in.)

Drums " -
Rear drum (diameter x width) 1,400 mm x 2,000 mm (55 in. x 79 in.)
(vibration and driving)
Ropes Iron

Other Electrical components and instruments 1 set

*1: The gradability is the calculated value. It may vary based on the ground surface conditions.
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1-2. SW990
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Model SW990
Operating weight 13,970 kg (30,800 Ibs.)
Weight Front axle 6,910 kg (15,235 Ibs.)
Rear axle 7,060 kg (15,565 Ibs.)
Overall length 5,940 mm (234 in.)
Overall width 2,285 mm (90in.)
Overall height 3,250 mm (128 in.)
Dimensions Wheelbase 3,540 mm (139in.)
Compaction width 2,130 mm (84 in.)
Minimum height above ground 335 mm (13in.)
Curb clearance 750 mm (29.51in.)
Drive speed Forward/reverse 0 - 11 km/h (0 - 6.8 mph)
1 67 Hz (4,000 vpm)
o Low amplitude 2 50 Hz (3,000 vpm)
Y'bra“on 3 42 Hz (2,500 vpm)
requency
High amolitude 1 50 Hz (3,000 vpm)
gh amp 2 42 Hz (2,500 vpm)
S 1 173 kN (38,890 Ibf.)
Vibration performance Low amplitude 2 98 kN (22,030 Ibf.)
Centrifugal force 3 68 kN (15,285 Ibf.)
. . 1 185 kN (41,590 Ibf.)
High amplitude 2 128 kN (28,775 Ibf.)
. Low amplitude 0.33 mm (0.013in.)
Amplitude High amplitude 0.65 mm (0.026 in.)
Minimum turning radius 6.5m (256in.)
Gradability*" 28 %  (15.5°)
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Name

DEUTZ TCD2012L06 2V diesel engine

Model

Water-cooled, 4-cycle, in-line, direct-injec-
tion, with turbocharger

Number of cylinders - Bore x Stroke

6-101 mm x 126 mm
(6-3.976 in. x 4,961 in.)

Displacement

6,067 liters (370 cu.in.)

Rated rotating speed

2,400 min" (2,400 rpm)

Rated output

124 KW (166 HP)

Performance .
Maximum torque

680 N-m (502 Ibf-ft)

at 1,600 min-’

Engine Fuel consumption rate 253 g/kW-h

Fuel system Fuel Diesel oi.l

Speed governor Electronic all-speed type

Lubrication Lubrication method Forced circulation

system Filtration method Full-flow

Air cleaner Dry type

Cooling sys- | Cooling fan Exhaling type

tem Radiator Pressure type

Charging generator 14 V 95 A

Starting motor 12 V 3.0 kW

Battery 12 V CCA 1000 x 1 unit (12 V)

. Switching the direction of flow delivered from

Power line Propulsion pump control the variable pump

Final drive Planetary gear
Type Hydrostatic
Eccentric shaft/variable type (two-stage vari-
Vibrating system Vibrator Vibrating method able type by forward and reverse rotation of

eccentric shaft)

Installation location

Inside of front and rear drums

Braking device

Service brake

Hydrostatic and mechanical type

Parking brake

Mechanical type

Steering system

Steering control type

Articulated fully hydraulic type

Steering control angle

+36.7°

Oscillation angle

6.5°

Front drum (diameter x width)
(vibration and driving)

1,400 mm x 2,130 mm (55 in. x 84 in.)

Drums " -
Rear drum (diameter x width) 1,400 mm x 2,130 mm (55 in. x 84 in.)
(vibration and driving)
Ropes Iron

Other Electrical components and instruments 1 set

*1: The gradability is the calculated value. It may vary based on the ground surface conditions.
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2. TABLE OF STANDARD VALUES

2-1. Engine
Classi- ltem Standard value Remarks
fication SW880 SW990
Engine model DEUTZ TCD2012L04 2V | DEUTZ TCD2012L06 2V
Rated output 98/2,400 kW/rpm 124/2,400 kW/rpm No fan net

(131/2,400 HP/rpm)

(166/2,400 HP/rpm)

Max. rpm under no load

2,520-5 rpm

Min. rpm under no load

950 £ 25 rpm

Cylinder head tightening
torque

30 N-m (22 Ibf-ft)

Intake manifold tightening
torque

25 N-m (18 Ibf-ft)

()
@ - : -
5 Exhaust manifold tightening 30 N'm (22 Ibf-ft)
5 torque
Valve clearance (intake) 75° JI{\(/I)glasure with special
Valve clearance (exhaust) 120° ’I[\cll)giasure with special
Compression pressure 3 — 3.8 MPa (435 psi)
Injection pressure 16 MPa (2,625 psi)
Fuel consumption rate 236 g/kW-h 253 g/lkW-h When engine is at
P (0.382 Ib/HP-h) (0.381 Ib/HP-h) rated output
Engine dry mass 391 kg (862 Ibs.) 509 kg (1,122 Ibs.)
2-2. Drive
Classi- Item Standard value Remarks
fication
Travel speed Forward 0 - 11 km/h (0 — 6.8 mph)
P Reverse 0 - 11 km/h (O - 6.8 mph)
_ _ Vibration Frequency:
_g 0 -4.5km/h (0 - 2.8 mph) 2,500 vpm
| B : Vibration Frequency:
Operate speed 0 - 5.5 km/h (0 — 3.4 mph) 3,000 vpm
_ _ Vibration Frequency:
0 -7.2km/h (0 - 4.5 mph) 4,000 vpm
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2-3. Hydraulic System

Classi-

L ltem Standard value Remarks
fication
SR;'t'ii;"a"’e pressure 40.2 £ 1.0 MPa (5,829 + 145 psi) Differential pressure
« | Pressure override valve 37.3 + 1.0 MPa (5,409 145 psi) Differential pressure
3 |Pressure setting
© Chtf‘.rge relief pressure 2.5+ 0.2 MPa (362 + 29 psi)
§ |setting .
n
é_ Propulsion motor drainage Less than 10 L/min cgmabm maximum
© |(front drum) (Less than 2.6 gal./min) . .
a (at maximum rgtatlon)
Propulsion motor drainage Less than 10 L/min cgﬁvgable maximum
(rear drum) (Less than 2.6 gal./min) . .
qEJ (at maximum rotation)
% Front motor brake release 1.5 - 3.9 MPa (218 - 566 psi)
& |pressure
E Rear motor brake release 15 - 3.9 MPa (218 - 566 psi)
5 |pressure
S -
T S;'t'ii;"a"’e pressure 31.5 + 1.0 MPa (4,568 + 145 psi) Differential pressure
g Charge relief pressure 2.5+0.2 (362 + 29 psi)
5 | setting S =<9P
& |Port relief valve pressure
= sefting 34.0 + 1.0 MPa (4,930 + 145 psi)
g Allowable maximum
~ Vibrator motor drainage Less than 6.4 L/min value
9 (Less than 1.7 gal./min) (at maximum rotation)
Steering circuit (Orbitrol relief
pressure setting + charge relief 17.5+£ 1.0 MPa (2,451 + 145 psi)
pressure setting)
2-4. Steering
%g;z; Item Standard value Remarks
2 5-10 mm (0.2 - 0.4 in.) fltriﬁmger‘g:sg'
$ Play in steering wheel Less than 0.5 mm Steering column shaft
» (less than 0.02 in.) direction
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2-5. Brakes

Classi-

Disc assembly (7 discs)
dimension (wear limit) for
brake replacement

18.5 mm (0.73 in.)
Note 3: See dimensions.
Standard dimension: 19.1 mm (0.75 in.)

N ltem Standard value Remarks
fication
Clearance between pedal 137 mm (5.4 in.)
brake and floorboard (when . ) .
Note 1: See dimensions.
released)
Note 1
Clearance between pedal .
brake and floorboard (when 82_ mm (3.'2 'n'). SW880-02001
Note 2: See dimensions.
Q pressed down)
o
m

Aote3 |
op

SW880-02002

2-6. Water System

Classi-

o ltem Standard value Remarks
fication
Water spray pump discharge
g |pressure (front drum) .
% [with discharge rate at 4.5 L/ 0.17£0.1 MPa (24.7 + 14.5 psi)
7 |min (1.2 gal./min)]
E Water spray pump discharge
© | pressure (rear drum) :
= [with discharge rate at 4.5 L/ 0.17£0.1 MPa (24.7 + 14.5 psi)
min (1.2 gal./min)]
2-7. Oil and Grease Capacity
Classi- ltem Standard value Remarks
fication SW880 SW990
Engine oil 11 L (2.9 gal.) 15.5L (4.1 gal.)
Coolant 17 L (4.5gal.) 19L (5.0 gal.)
> .
& Wheel moto_r reduction gear 3.9 (1.0 gal.)
® |case gear oil (front)
a .
8 |Wheel moto_r reduction gear 3.9L(1.0gal)
@ | case gear oil (rear)
@ - .
o Vibrator case gear oil (front/ 22 x2 (58 gal. x 2)
D |rear)
O  |Hydraulic fluid tank oil 55 L (15 gal.)
Fuel tank 315L (83 gal.)
Sprinkler tank 600 L x 2 (159 gal. x 2)

2-007




SPECIFICATIONS

3. FUEL AND LUBRICANTS SPECIFICATION

3-1. Rating
Ambient temp. and applicable viscosity rating
Lubricant Service -15-30°C 0-40°C 15 - 55°C Applicable
classification (5 - 86°F) (32 - 104°F) (59 - 131°F) Standards
Cold Moderate Tropical
Engine oil API grade CH-4 SAE 10W-30 SAE 30 SAE 40 MIL-L-2104D
Gear oil API grade GL4 SAE 80W-90 SAE 90 SAE 140 MIL-L-2105
L . ISO-VG32 ISO-VG46 ISO-VG68
Hydraulic oil Wear resistant over V| 140 over V| 140 over VI 110 ISO-3448
Grease Lithium type extreme pressure NLGI-2
Fuel Diesel oll ASTM D975-2D
3-2. Recommended Lubricants
Lubricant Engine oil Gear oil Hydraulic oil Grease
. API CH-4 API GL-4 VG 46 (NLGI-II)
Oil company
DELO Universal Rando QOil Martifack
CALTEX 400 oil Thuban 90 HD 46 EP2
BP BP Vanellus BP Gear Qil BP Energol BP Energrease
MG EP 90 HLP 46 LP-EP 2
ESSO Esso Lube Esso Gear Oil Nuto Beacon
XD-3 extra GP 90 H 46 EP2
MOBIL Mobil Delvac Mobil Pegasus Nuto Beacon
1330 super Gear 0il 90 Qil 25 EP 25
SHELL Shell Rotella Shell Spirax Shell Tellus Shell Alvania
T 90 EP Oil 46 EP Grease 2
Castrol Castrol Hyspin Spherrol
CASTROL Elexion Hypoy 90 AWS 46 ELP 2
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4. TIGHTENING TORQUE CHART

Nm  (Ibfft) |
, , . Strength Classification
Nominal Dia. Pitch 68 88 109 12.9
5 0.8 49 = (3.6) 59  (4.4) 78  (5.8) 7.8 (5.8)
6 1.0 78  (5.8) 98  (7.2) 13 (9.6) 13 (9.6)
8 1.25 17 (13) 23 (17) 31 (23) 31 (23)
2 10 15 39 (29 49  (36) 59  (44) 59 (44)
5 12 1.75 69 (51) 78 (58) 108 (80) 108 (80)
@ 14 2.0 98 (72 127 (94) 167 (123) 167 (123)
g 16 2.0 157 (116) 196 = (145) 265 (195) 265 (195)
° 18 25 196 = (145) 245 (181) 343 | (253) 343 (253)
= 20 25 294 (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 3.5 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)
2 14 15 108 (80) 137 (101) 186 (137) 186 (137)
5 16 1.5 167  (123) 206 (152) 284 (209) 284 (209)
@ 18 1.5 245 (181) 294 (217) 392 (289) 392 (289)
= 20 1.5 343 (253) 441 (325) 588  (434) 588 (434)
= 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 1177 © (868) | 1422  (1049) | 1961  (1446) | 1961  (1446)
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ENGINE AND CONTROLS

1. ENGINE

1-1. Engine Mount
1-1-1. Engine mount (SW880)

\ 6
DETAIL B

0568-01801-0-10073-B

(1) Engine
(2) Nut (M12)
(3) Washer
(4) Damper
(5) Base

(6) Bolt M12x130 : 108 N-m (80 Ibf-ft)

» Engine dry weight: 391 kg (862 Ibs.)
* Engine oil capacity: 11 L (2.9 gal.)

3-001



ENGINE AND CONTROLS

1-1-2. Engine mount (SW990)

DETAIL B

(1) Engine
(2) Nut (M12)
(3) Washer
(4) Damper
(5) Base

(6) Bolt M12x130 : 108 N-m (80 Ibf-ft)

» Engine dry weight: 509 kg (1,122 Ibs.)
» Engine oil capacity: 15.5 L (4.1 gal.)

3-002
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ENGINE AND CONTROLS

1-2. Engine Exterior
1-2-1. Engine exterior (SW880)

* The actual equipment may differ from that shown above.

) Lubricating of filling

) Combustion air inlet

) Cover for cable harness mount

) Fan

) Generator

) Coolant pump

) Tension pulley

) Lube oil cooler

) Lubricating oil filter

0) Fuel filter

1) Hydraulic pump or compressor mounting
(optional)

(12) Flywheel

(13) Transport bracket (only for transport)

SW880-03001

(14) Crankcase ventilation valve
(15) Transport device
(16) Cylinder head cover
(17) Control block FCU (Fuel Control Unit)
(18) Exhaust manifold line
(19) Turbocharger
(20) Lubricating oil return line from exhaust turbocharger
(21) Relay (starter)
(22) V-rib belt

(23) Coolant inlet
(24) Coolant outlet

(25) Fan mounting

(26) Compensation line connection to tank
(27) Ventilation line connection

3-003



ENGINE AND CONTROLS

1-2-2. Engine exterior (SW990)

* The actual equipment may differ from that shown above.

(1) Lubricating oil filling

(2) Combustion air inlet

(3) Transport device

(4) Generator

(5) Fan hub

(6) Fuel supply pump

(7) Belt pulley with torsional vibration damper on
crankshaft

(8) V-rib belt

(9) Tension pulley

(10) Coolant pump

(11) Lube oil replacement filter
(12) Lubricating oil drain plug
(13) Lube oil cooler

(14) Cab heating supply flow line
(15) Exchangeable fuel filter
(16) Lubricating oil dipstick

(17) Engine mounting

3-004

_ V’TJ'L(‘ {

'
\

\(//’ TN
N,

T

N, N

4

SW990-03001

(18) Hydraulic pump or air compressor mounting
(optional)

(19) Lubricating oil filling (optional)

(20) Central plug (for engine control)

(21) Crankcase ventilation valve

(22) High-pressure pump

(23) Rail

(24) Injector

(25) Charge air line

(26) Gear connection (SAE housing)

(27) Starter cover

(

(

(

(

(

(

(

28) Lubricating oil return line from exhaust turbocharger

29) Turbocharger

30) Charge air connection to charge air cooler
31) Coolant inlet

32) Coolant outlet

33) Exhaust manifold line

34) Cylinder head cover



ENGINE AND CONTROLS

1-3. Fuel System

Injector

Fuel gauge unit

High-pressure pump
Control block FCU (Fuel Control Unit)

& 1) ECA

P
; 7

Fuel pump

Hose (tank — fuel pre-filter)

|

Hose (fuel filter & tank)

Fuel filter

Fuel pre-filter

Fuel tank

Hose (fuel pre-filter — fuel pump)

EO/ iﬁ =
= | |:-—I|° | e

jff A

: b BE ;J/

e —

J
s

SECTION A-A.

|
+
Mf
LK

0568-02801-0-10145-B
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1-4. Cooling System

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

Breather hose (radiator)
Surge tank

Hose (for overflow)

Coolant temperature sensor
Bracket

Oil cooler

Drain

Hose (radiator — engine)
Radiator

(10) Hose (engine — radiator)

11) Charge air cooler

12) Bracket

13) Breather hose (engine)
14) Surge hose

15
5
5. |
;- V% 6
/m
s /f i ¢ r}/7
———.
8

15) Bolt M10x30 : 49 N-m (36 Ibf-ft)
16) Bolt M10x30 : 49 N-m (36 Ibf-ft)
17) Bolt M10x30 : 49 N-m (36 Ibf-ft)

0568-03801-0-10169-A
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2. CONTROL SYSTEM
2-1. Forward-reverse Control

(1) Forward-reverse lever

(2) Locknut

(3) Stopper bolt (forward)

(4) Stopper bolt (reverse)

(5) Locknut

(6) Forward-reverse lever switch
(7) Backup buzzer switch

(8) Potentiometer

(9) U-nut

3-007

17 18
APPLY GREASE

(10) Washer

)

(11) Disc spring
(12) Washer
(13) Oilless washer
(14) Bushing

(15) Steel ball

(16) Spring

(17) Locknut

(18) Bolt

0568-12801-0-20066-B



ENGINE AND CONTROLS

2-2. Adjustment of Forward-reverse Lever Potentiometer

2-2-1. Adjustment

* When replacing the forward-reverse lever potentiometer, make an adjustment in accordance with the
procedure described below.

@ Adjust the neutral notch with the bolt (18) so that the neutral position of the forward-reverse lever (1)
will always be the same. Then, tighten the nut (9) to stabilize the movement of the forward-reverse
lever. [Adjust the lever operating force at the middle of the grip to 40 + 10 N (9.0 £ 2.2 [bf)].

@ Apply grease to the shaft of the potentiometer.

@ Insert the potentiometer into the slit of the forward-reverse lever shaft with its rotational shaft
positioned in the middle (+60°) of the movable range (120° £ 5°). Then, fix the potentiometer.

@ Install the forward-reverse lever switch (6) in the position where it is turned on when the forward-
reverse lever is moved forward or backward by 2.5° + 0.5°.

® Install the back buzzer switch (7) in the position where it is turned on when the forward-reverse
lever is moved backward by 3°7°".

® Adjust the forward-reverse lever with the stopper bolts (3) and (4) so that its maximum tilt angles in
the forward and reverse directions are 25°37.

ST
& APPLY GREASE { 11

HH [ 4l 17

- Middle of (Z*l AT |
2 movable range | L ® ,/
- )8 |[] =] (O |

SECTION B-B == ce——h- - -

SECTION A-A

Stop position with
return spring

SW880-03002
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3. PUMP MOUNT
3-1. Pump Mount

SECTION A-A

0568-36801-0-10168-B

(1
v

Propulsion pump
Vibrator pump

(3) Housing

(4) Flange

(5) Hub

(6) Hexagon socket head bolt M10%35 : 49 N-m (36 Ibf-ft)
(7) Bolt M10%35 : 60 N'm (44 Ibf-ft)

(8) Bolt M20%45 : 539 N-m (398 Ibf-ft)

(9) Hexagon socket head bolt M12x35 : 86 N-m (63 Ibf-ft)

~— — ~— ~—

3-009



ENGINE AND CONTROLS

3-2. Installation of Pump

7
* When the pump assembly has been removed \-
from the engine for repair or replacement, g 7 _ B
reinstall it in accordance with the following ) i ' OEN®
o

procedure. C |

O
A4

grease to the spline surface of the pump (1)
and hub (5). 51 :ﬁD
@ Attach the hub (5) to the pump (1) aligning it ‘
with the end surface of the shaft. )
@ Tighten the hexagon socket head bolt (9) to Al
secure the hub. ‘ \ ‘

—
0T

@ Apply an ample amount of molybdenum A ~L= e\ /o @
©
1

7 (9) M12x35 : 86 N'm (63 Ibf-ft)

@ Install the housing (3) on the pump (1) and
secure it with the six bolts (8) and washers.

57 (8) M20x45 : 539 N-m (398 Ibf-ft)

® Install the flange (4) on the engine flywheel SECTION A-A
and tighten the eight hexagon socket head
bolts (6) to secure it. SW880-03003

7 (6)M10x35 : 49 N-m (36 Ibf-ft)

® Ensure the engagement of the flange (4) with
the hub (5) and install the pump subassembly
in the engine.

@ Tighten the twelve bolts (7) on which
the washers are put to secure the pump
subassembly.

7 (7)M10x35 : 60 N-m (44 Ibf-ft)

(NOTICE)

* Do not reuse the bolts (6) because they are
applied with thread lock. Replace with new
bolts.

3-010






HYDRAULIC SYSTEMS










HYDRAULIC SYSTEMS

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

Basic Symbols

Pump, Motors and Cylinders

DESCRIPTION SYMBOL DESCRIPTION SYMBOL
Lines: Hydraulic Pumps:

Main Working Fixed Displacement

Pilot Control | — — — — _ Unidirectional

Drain or Bleed

Lines, joining

Not Connected

Component Outline

Arrow indicates direction
of flow.

Line with fixed restriction
(orifice).

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

3 ouT Propulsion motor (rear)
L g| & oilfilter LA\ —— B Rear roll
= \7J
IN 8
3
N | s
. r (3/4") B !
Oil cooler @ ~ \ I- % - ! 2000(SW880)
'S 3 B - PB DR 2130(SW990)
out T Propulsion pump Vibrator pump = ~ &
~ ! Fal| B Fa3| Fa2| |B2 |B1 < =
< E 1 i X156
a b
Ll 4 _:
31.5MPa ‘
SW880 : L@)
ENGINE |
(DEUTZ TCD2012 L04 CD (314"
98.0kW/2400rpm) Front roll
HIGH IDLE 2520rpm - |
2 5P | =
¥l :
L31A5MP s
‘7 o N -
| _ | (3/4")
E\,QVS?,\?E ‘ iw o o o ol 2000(SW880)
(DEUTZ TCD2012 L06 Al | MA S2| |A2 |A1 . 2130(SW990)
124.0kW/2400rpm) _ g
'HIGH IDLE 2520rpm En =
L ‘ =
[ 1 ‘
|
Check valve
(1/4") )
&
X2| MA|TG1 G2
1 |
ay | IE i MB (3/8")
X1 ‘ %
(/2" (- = L (114"
P B
] _
g o O o Valve block Vibrator motor (rear)
o __ __ —A
__|ouTt Valve block = M1 (12" Vibration LO
- T 4000VPM
Qi filter Eﬂ () Vi A 340w —tR - _ (3000veM)
N ! ‘ Rear vibrator | =28 (2500VPM)
WX &
| A
|
é a4 ompal e ’ B\ I Vibration Hl
st T (3000VPM)
(172" T ¢ 70X ¢ 35-380 (12" V2 ] _-B (2500VPM)
T — . __ __ | .
[ (O Power cylinder Go T " _
(3/8") ?d
[
" G1 —= A
3/8 — - -
. ) = M1 (1/2") Vibration LO
= — @ary Vi [ ' 1A (4000VPM)
—L- == =© Power cylinder %A]‘W’Mpa | | ‘ <8~ S0VEM)
i . 70X ¢ 35-380° s
i J Steering pump Orbitrol ¢ 70X ¢ [T 138 0 A
i=1:1.023 - ! = ibrati
34.0MPa . Vibration HI
- M2 (1/2") 7 Front vibrator (3000VPM)
(2 V2 - - ‘ _.B (2500VPM)
= G2 T (1/2")
= Valve block
(1
D Vibrator motor (front)
| 4-> | Suction filter 0568-99001-0-10225-A
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HYDRAULIC SYSTEMS
2. PROPULSION HYDRAULIC SYSTEM
2-1. Propulsion Hydraulic Piping (1)
(1) Hydraulic oil tank
Hydra;Iic
oil filter OUT
o

DETAIL A

(2) Propulsion pump

O~

g
=t U
A\_,

S

&V,

i
[
S
|

X

0568-36802-0-10173-B

7) Hose : (3-2)—Hydraulic oil tank
8) Hose :
9) Hose

(
(
(
( (2-6)«——(4-4)
( .
(
(
(
(
(
(
(

Hydraulic oil tank drain

: (2-5)——(4-3)
10) Hose : (2-4)«——(4-1)
11) Hose :

12) Hose :
13) Hose : Hydraulic oil filter—(4-7)
14) Hose : (2-2)—Hydraulic oil tank

15) Hose : (4-6)—Tee (—3-1)

16) Hose :

(2-3)——(4-2)
Tee (2-1—)—(3-1)

Hydraulic oil filter—(2-7)

» The figures (such as 1-1 and 2-1) show each port and

and the direction of the flow of the oil.

the arrow («—; —) symbols show the hose connection
(NOTICE)

* The hose adapter uses an O-ring face seal.

4-004

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

(2-1) Drain port (via oil cooler) 11/16-12UN
(2-2) Drain port :11/16-12UN
(2-3) Bypass valve port
(for port A) 7/16-20UNF
(2-4) Bypass valve port
(for port B) 7/16-20UNF
4-3 (2-5) Neutral solenoid valve port : 9/16-18UNF
(2-6) Neutral solenoid valve port : 9/16-18UNF
(2-7) Filter port : M22x1.5
en (3) Oil cooler
I (3-1)IN 1 1/16-12UNF
IE O (3-2) OUT : 1 1/16-12UNF
" (4) Valve block
@@ (4-1) Port MA 9/16-18UNF
N (4-2) Port MB : 9/16-18UNF
S (4-3) Port X1 : 9/16-18UNF
(4-4) Port X2 : 9/16-18UNF
(4-5) Port B1 : 9/16-18UNF
(4-6) Port T : 9/16-18UNF
(4-7) Port P : 9/16-18UNF
(4-8) High-pressure gauge
coupling (forward) 9/16-18UNF
(4-9) High-pressure gauge
coupling (reverse) 9/16-18UNF
(4-10) Brake solenoid valve :
(4-11) Neutral solenoid valve
(4-12) Bypass valve
5) Tee
6) Hose






HYDRAULIC SYSTEMS

2-2. Propulsion Hydraulic Piping (2)

5-1
(1) Propulsion motor (front)
(1-1) Drain port : 7/8-14UNF
(1-2) Port B (forward) : SAE 17
(1-3) Port A (reverse) : SAE 17
0000 o (1-4) Brake port : 9/16-18UNF
Qe (2) Propulsion motor (rear)
@ (2-1) Port A (reverse) : SAE 17
° ° (2-2) Port B (forward) : SAE 17
© © (2-3) Drain port : 7/8-14UNF
(2-4) Brake port : 9/16-18UNF
5-4 (3) Propulsion pump
DETAILA (3-1) Port A (reverse) : SAE 17
- (3-2) Port B (forward) : SAE 17
(3-3) Drain port :11/16-12UN
(3-4) Drain port :11/16-12UN
(4) Valve block
(4-5) Port B1 : 9/16-18UNF
(5) Bracket
(5-1) Socket : 3/4-16UNF
(5-2) Socket 11 1/16-12UNF
(5-3) Socket 11 1/16-12UNF
(5-4) Socket : 7/16-20UNF
(6) Bracket
(6-1) Socket : 3/4-16UNF
(6-2) Socket : 3/4-16UNF
(7) Hose : (6-1)—(5-1)
(8) Hose : (5-1)—(3-4)
(9) Hose : (3-1)(——»(5-3)
(10) Hose : (3-2)——(5-2)
(11) Hose : (4-5)«——(5-4)
(12) Hose : (3-2)«——(1-2)
(13) Hose : (3-1)——(1-3)
(14) Hose : (1-1)—(3-3)
(15) Hose : (4-5)——(1-4)
(16) Hose : (5-4)«——(2-4)
(17) Hose : (2-3)—(6-2)
(18) Hose : (5-2)«——(2-1)
(19) Hose : (5-3)——(2-2)

* The figures (such as 1-1 and 2-1) show each port and
the arrow («——; —) symbols show the hose connection
\ 1 and the direction of the flow of the oil.

T (NOTICE)

Iy * The hose adapter uses an O-ring face seal.

2-1

0568-36802-0-10174-B
4-005









HYDRAULIC SYSTEMS

2-3. Hydraulic Component Specifications
2-3-1. Hydraulic pump assembly (propulsion + vibrator)

2-2 2-7 2-12 2-8
| _j ‘ @ -

SO l=nil 4
‘ |
@ ) 1

113

2-13 2-4
1-2(back of 1-1) 2-3(back of 2-1)
1-16 1-13 1-7 2-23 2-5 2-9 2-11
1 ik A
O o
| =l
® © ;'@ O&r
Q Off

1 2-6 2-10 2-22
2-19 2-18
2-17
2-21

1 I=rrs
OF
ey
111 |

—2-20

SECTIONAA  b75¢

2-14 2-15 2-16

B| |MB |T3F4I_‘h E\PS? - Fa3| Fa2| (B2 Bl
) i __l\ ______ [ | ‘
; " I\ - : |
e s e — |
|l 5 | 5
; O
T“ ey |
A MA;P o R A;}ﬂe

Pump circuit diagram
SW880-04001
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HYDRAULIC SYSTEMS

(1) Propulsion pump Model : AA4VGO0EP1/32
(1-1) Port A (reverse)
(1-2) Port B (forward)
(1-3) Solenoid valve a (reverse)
(1-4) Solenoid valve b (forward)
(1-5) High-pressure gauge port (for port A)
(1-6) High-pressure gauge port (for port B)
(1-7) Charge supply port
(1-8) Charge pressure gauge port
(1-9) Drain port
(1-10) Drain port
(1-11) High-pressure relief valve (for port A)
(1-12) High-pressure relief valve (for port B)
(1-13) Pressure override valve
(1-14) Control pressure port
(1-15) Charge relief valve
(1-16) Servo pressure gauge port
(1-17) Servo pressure gauge port
Specifications

* Displacement

* Relief valve pressure setting

» Pressure override pressure setting

» Charge relief pressure setting

(2) Vibrator pump Model: A30VG028EP3/10-S
(2-1) Port A1 (front low amplitude)
(2-2) Port A2 (rear low amplitude)
(2-3) Port B1 (front high amplitude)
(2-4) Port B2 (rear high amplitude)
(2-5) Solenoid valve a (high amplitude)
(2-6) Solenoid valve b (low amplitude)
(2-7) High-pressure gauge port (for port A1) :
(2-8) High-pressure gauge port (for port A2) :
(2-9) High-pressure gauge port (for port B1) :
(2-10) High-pressure gauge port (for port B2):
(2-11) Charge pump suction port
(2-12) Charge pressure gauge port
(2-13) Drain port
(2-14) Drain port
(2-15) High-pressure relief valve (for port A1)
(2-16) High-pressure relief valve (for port A2)
(2-17) High-pressure relief valve (for port B1)
(2-18) High-pressure relief valve (for port B2)
(2-19) Charge pressure gauge port
(2-20) Charge relief valve
(2-21) Filter port (to filter)
(2-22) Filter port (from filter)
(2-23) Servo pressure gauge port
(2-24) Servo pressure gauge port
Specifications
* Displacement
* Relief valve pressure setting
* Charge relief pressure setting
Charge pump (for vibration)
* Displacement

* Propulsion and vibrator pump assembly weight : 120 kg (265 Ibs.)

:SAE 17
: SAE 17

: 7/16-20UNF
: 7/16-20UNF
:11/16-12UN
: 3/4-16UNF

:11/16-12UN
:11/16-12UN

: 9/16-18UNF

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

: 90 cm®/rev (5.49 cu.in./rev)

: 40.2 MPa (5,829 psi)

: 37.3 MPa (5,409 psi)

: 2.5 MPa (363 psi) (at 2,600 min™)

:11/16-12UN
:11/16-12UN
:11/16-12UN
:11/16-12UN

7/16-20UNF
7/16-20UNF
7/16-20UNF
7/16-20UNF

:15/16-12UN
: 3/4-16UNF

:11/16-12UN
:11/16-12UN

: 9/16-18UNF

: 3/4-16UNF
: 3/4-16UNF
: 7/16-20UNF
: 7/16-20UNF

: 56 cm’/rev (3.42 cu.in./rev)
: 31.5 MPa (4,568 psi)
: 2.5 MPa (363 psi) (at 2,600 min™)

:15.1 cm®/rev (2,190 cu.in./rev)
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HYDRAULIC SYSTEMS

2-3-2. Internal structure of hydraulic pump (propulsion pump)

4

2 f (g

L1 T 1

SW880-04015

(1) Rotary group

(2) Control, hydraulic
(3) Port plate with valves
(4) Control module

(5) Pump support plate

(1) Rotary group

e B

1-6 1-3 1-5 1-1 1-7

SW880-04016

1-1) Cylinder assembly with control plate
1-2) Piston-slipper pad

1-3) Cradle

1-4) Drive shaft

1-5) Retaining plate

1-6) Retaining ball

1-7) Plain roller bearing

A~ N AN N~~~

4-008



HYDRAULIC SYSTEMS

(2) Control, hydraulic

2-1

SW880-04017
(2-1) Positioning piston complete
(2-1) Positioning piston complete
T~ R
5 P8 — BT
—
SW880-04018

4-009



HYDRAULIC SYSTEMS

(3) Port plate with valves

SW880-04019

(3-1) Pressure relief valve
(3-2) Pressure override valve
(3-3) Pressure relief valve

(3-1) Pressure relief valve (3-2) Pressure override valve

SW880-04020 ] |

(3-3) Pressure relief valve

QNIRRT

SW880-04021

SW880-04022

4-010
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(4) Control module

4-1 4-2
I /

{ g O n
— I | I ] )
I [as] [ew] 1
be [ =] [ one ]
q { | l i »

\ F =

L D

SW880-04023

(4-1) Control module
(4-2) Proportional solenoid

(5) Pump support plate

SW880-04024

4-011



HYDRAULIC SYSTEMS

2-3-3. Internal structure of hydraulic pump (vibrator pump)

h
P
-

RN
2NN
- @‘\.
% NS

4
R
NN 163

R

(1) Rotary group

(2) Control, hydraulic
(3) Port plate with valves
(4) Control module

(5) Internal gear pump

(1) Rotary group

4-012

7
1-2 16
(1-1) Control plate, right-handrot (1-5) Piston-slipper pad
(1-2) Cradle (1-6) Retaining plate
(1-3) Drive shaft (1-7) Retaining ball
(1-4) Plain roller bearing

SW880-04025

1-3

1-1
SW880-04026
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(2) Control, hydraulic

A

T
l“\‘)_f

SW880-04027

(2-1) Positioning piston complete

(2-1) Positioning piston complete

PN I,

SW880-04028
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(3) Port plate with valves

(3-1) Pressure relief valve
(3-2) Pressure relief valve

(3-1) Pressure relief valve

SW880-04030

4-014

(3-2) Pressure relief valve

SWa880-04029

SW330-04031
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(4) Control module

4-2 4-1

.

SW330-04032

(4-1) Control module
(4-2) Proportional solenoid

(5) Internal gear pump

SN SIS NAINSNY

RN

RN

N

SW880-04033

4-015
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2-3-4. Propulsion hydraulic motor (front)

IR v S iy =S S|
[ \ / J

|||\ [
“r:_l—oooo O r—=/
o] (o3 e] o]

(1
(2) Port A (reverse) : SAE 17

) Port B (forward) : SAE 17
)

(3) High-pressure gauge port (for port B) : 9/16-18UNF
)
)

[zl

—a

N

oS S

Brake port

Charge pressure gauge port
Reduction gear

(4) High-pressure gauge port (for port A) : 9/16-18UNF Filler cap
(5) Drain port : 7/8-14UNF 10) Shuttle valve
Motor specifications

* Model : BM75BN-40E-HBF

* Displacement: : 65.7 cm®/rev (4.0 cu.in./rev)

* Maximum working pressure :41.8 MPa (6,061 psi)

» Charge pressure setting pressure

(at 15 L/min) : 2.27 — 2.54 MPa (329 — 368 psi)

Reduction gear specifications
* Reduction ratio :1/39.000

 Propulsion hydraulic motor weight : 191 kg (421 Ibs.)

4-016

SW880-04002

1 9/16-18UNF
: 7/16-20UNF

: 7/8-14UNF
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2-3-5. Internal structure of propulsion hydraulic motor (front)

1-4 d - ©
a1 T
1-1 — SECTION B-B
\ I
B
!
A e
1-3
11 g b— SECTION A-A
1-10 1-8 1-7 12
SW880-04003
21 22 22 23 27
|/
X Xah 5 129
L :'2 —2-8
it 26
2-5
2 SW880-04004
(1) Motor (2) Reduction gear
(1-1) Shaft (2-1) Floating seal kit
(1-2) Swashplate assembly (2-2) Angular bearing
(1-3) Oil seal (2-3) Needle roller
(1-4) Journal bearing (2-4) Primary planetary gear
(1-5) Cylinder block kit (2-5) Primary sun gear
(1-6) Roller bearing (2-6) Secondary sun gear
(1-7) Friction plate (2-7) Secondary planetary gear
(1-8) Separate plate (2-8) Carrier
(1-9) Break stopper (2-9) Needle roller
(1-10) Piston break
(1-11) Shuttle valve

4-017
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2-3-6. Propulsion hydraulic motor (rear)

1

Speed sensor specifications

- Supply power voltage 5y £02%V Sensor pin 'O
+ Maximum required current 25 mA 1 | Output signal 2
- Qutput signal 21 pulses/rev. 2 | Revolving direction output
- Connector 3 | Output signal 1
2 DEUTSCH DTM-Series 6-Pin 4 | Supply power voltage
DTM 04-6P 5|0V (GND)
6 |-

QL/X‘ Ld\\ | M\J/&J IL\JLJ

Output signal 1

L7
O\OOOC{
(o] o O

LT

Output signal 2

Revolving
direction output

(1
(2) Port A (reverse)

Port B (forward)

(4) High-pressure gauge port (for port A)

(5) Drain port

Motor specifications
* Model

* Displacement

)
)
(3) High-pressure gauge port (for port B)
)
)

r Revolving direction: Left
(viewed from X-X)

High: (Input voltage - 0.6 V) or more
—l_l_l_l_l_l_l_ Low: 0.6 V orless
—I_l—l_l—l_l—l_l— High: (Input voltage - 0.6 V) or more
Low: 0.6 V or less

Revolving direction: Right  High: (Input voltage - 0.6 V) or more
Low: 0.6 V orless

: BM75BR-40EHB
: 65.7 cm®/rev (4.0 cu.in./rev)

» Maximum working pressure : 41.8 MPa (6,061 psi)

Reduction gear specifications

* Reduction ratio

:1/39.000

 Propulsion hydraulic motor weight : 192 kg (423 Ibs.)

4-018

8 9
5 \ u
= L
| J
EE -
F\OE
a i
i3 1 O o
4
{
E |
l -
7} \
. ‘——_
SW880-04005
: SAE 17 (6) Parking brake pilot port : 9/16-18UNF
: SAE 17 (7) Speed sensor
: 9/16-18UNF (8) Reduction gear
: 9/16-18UNF (9) Filler cap : 7/8-14UNF
: 7/8-14UNF
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2-3-7. Internal structure of propulsion hydraulic motor (rear)

1-1

1-9 1-5

1-6

\

1

/

(1) Motor

(1-1) Shaft

(1-2) Swashplate assembly
(1-3) Qil seal

(1-4) Journal bearing
(1-5) Cylinder block kit
(1-6) Roller bearing
(1-7) Friction plate
(1-8) Separate plate
(1-9) Break stopper
(1-10) Piston break
(1-11) Speed sensor

a-T
a [
1-8 17 1-2

1-3

SW880-04006

f%

Bk

SW880-04007

(2) Reduction gear

(2-1) Floating seal kit

(2-2) Angular bearing

(2-3) Needle roller

(2-4) Primary planetary gear
(2-5) Primary sun gear

(2-6) Secondary planetary gear
(2-7) Secondary sun gear

(2-8) Carrier

(2-9) Needle roller

4-019
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2-3-8. Valve block
12

(—) (+)
Wire color: Wire color: red
black
[l r/14

Hydraulic circuit diagram
Connection diagram B X2 Gi MA
AN AB
e () ! sol.B sol.X Sal
T Ay ET Y
— () ‘
1——-— B —Aj\—’
PT X1 G2 MB
SECTION A-B-C-D SW880-04008
(1) Valve block body (5) PortB : 9/16-18UNF
(2) Brake solenoid valve (6) PortP : 9/16-18UNF
(2-3) Spool (7) PortT : 9/16-18UNF
(2-4) Spring (8) Port X1 : 9/16-18UNF
(2-5) O-ring (1B P14) (9) Port X2 : 9/16-18UNF
(3) Neutral solenoid valve (10) High-pressure gauge port
(3-3) Spool (propulsion circuit forward side) : 9/16-18UNF
(3-4) Spring (11) High-pressure gauge port
(3-5) O-ring (1B P14) (propulsion circuit reverse side) : 9/16-18UNF
(4) Bypass valve (12) Port MA : 9/16-18UNF
(4-1) Open/close valve handle (13) Port MB : 9/16-18UNF
(4-2) Locking handle (14) Connector
(2-1) Nut  : 4.9 N-m (3.6 Ibf-ft) Specifications
(2-2) Tube : 34 + 3N'm (25.1 + 2.2 Ibf-ft) = Model : VU-615/0-2EF
(3-1) Nut  : 4.9 N'm (3.6 Ibf-ft) » Rated pressure : 3.0 MPa (ports B, P, T, X1 and X2) (435 psi)
(3-2) Tube : 34 £ 3 N'm (25.1 + 2.2 Ibf-ft) : 35 MPa (ports MA, MB, G1 and G2) (5075 psi)
(4) Bypass valve : 45 £ 6 N'm « Rated flow : 10 L/min (2.6 gal./min)
(332 +4.4 Ibfft) - Weight 6.4 kg (14.11b.)

4-020
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3. VIBRATOR HYDRAULIC SYSTEM
3-1. Vibrator Hydraulic Piping (1) A

2-2
2-1
6
// a
J// Q QEL, (1) Vibrator pump
( = QLT., (1-1) Filter port (to filter) : 3/4-16UNF
| Te] SO2 - (1-2) Filter port (from filter) : 3/4-16UNF
o 4 (1-3) Charge pump suction port : 1 5/16-12UN
o \ (2) Hydraulic oil filter
‘ ! (2-1) Filter inlet port :11/16-12UN
! 1-1 (2-2) Filter outlet port :11/16-12UN
L \ — (3) Hydraulic oil tank
B il (4) Hose : (2-2)—(1-2)
\ - / (5) Hose : Hydraulic oil tank—(1-3)
5 ( &) | (6) Hose : (1-1)—(2-1)
T ! A (7) Coupling (front drum low
- | ] ‘ \ amplitude side gauge port) : 9/16-18UNFxM6
L ) T 1-2 (8) Coupling (front drum high
o . | amplitude side gauge port) : 9/16-18UNFxM6
T o | (9) Coupling (rear drum low
e — (e — amplitude side gauge port) : 9/16-18UNF*xM6
\ (10) Coupling (rear drum high
5 1-3 A amplitude side gauge port) : 9/16-18UNFxM6

» The figures (such as 1-1 and 2-1) show each port and
the arrow («—; —) symbols show the hose connection
and the direction of the flow of the oil.

(NOTICE)
* The hose adapter uses an O-ring face seal.

0568-49801-0-10175-B
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3-2. Vibrator Hydraulic Piping (2) (1) Vibrator motor (front)
(1-1) Port A (low amplitude) 11 1/16-12UNF
6-2 6-1 6-3 6 (1-2) Port B (high amplitude) : 1 1/16-12UNF
A / (1-3) Port T1 (draining) : 9/16-18UNF
- - R (1-4) Port T2 (return from flushing) : 9/16-18UNF
T . / G| [0 % (2) Vibrator motor (rear)
) o - @ @ % E] E 0000 E \ o (2-1) Port A (low amplitude) 11 1/16-12UNF
S i i (2-2) Port B (high amplitude) : 1 1/16-12UNF
E = | s i __ (2-3) Port T1 (draining) : 9/16-18UNF
OCJO | T . ) B (2-4) Port T2 (return from flushing) : 9/16-18UNF
- ’4: ﬂ (3) Vibrator pump
i e _° ° | ’ — / (3-1) Port A1 (front low amplitude) : 1 1/16-12UN
! C—— i (3-2) Port A2 (rear low amplitude) : 1 1/16-12UN
DETAILB _ ‘ o (3-3) Port B1 (front high amplitude) : 1 1/16-12UN
———a | - I (3-4) Port B2 (rear high amplitude) : 1 1/16-12UN
Hydraulic oil tank o o (3-5) Drain port :11/16-12UN
Q' (4) Valve block (front)
-~ (4-1) Port V1 (low amplitude) : 3/4-16UNF
WH (4-2) Port V2 (high amplitude) : 3/4-16UNF
(4-3) Port M1 : 3/4-16UNF
| VIEW C (4-4) Port M2 : 3/4-16UNF
- (4-5) Port T (return from flushing) : 3/4-16UNF
(5) Valve block (rear)
Tee-branch c (5-1) Port V1 (low amplitude) : 3/4-16UNF
— (5-2) Port V2 (high amplitude) : 3/4-16UNF
| *f ) (5-3) Port M1 : 3/4-16UNF
1 T\ (5-4) Port M2 : 3/4-16UNF
_ } (5-5) Port T (return from flushing)  : 3/4-16UNF
e (6) Bracket
i (6-1) Socket : 3/4-16UNF
| (6-2) Socket : 3/4-16UNF
ul . Aty (6-3) Socket : 3/4-16UNF
o (7) Hose :(3-5)—Hydraulic oil tank
(8) Hose :(1-3)—Hydraulic oil tank
SECTION A-A (9) Hose :(4-5)—(1-4)
(10) Hose : (4-3)——(1-1)
(11) Hose : (4-4)——(1-2)
8 (12) Hose : (3-1)—(4-1)
(13) Hose :(3-3)—(4-2)
. (14) Hose :(5-3)«——(6-1)
- (15) Hose :(5-5)—(6-2)
. (16) Hose : (5-4)«——(6-3)
1-3 (17) Hose : (3-2)«——(5-1)
(18) Hose : (3-4)——(5-2)
/ (19) Hose :(2-3)—T branch
’ ] (20) Hose : (6-2)—(2-4)
3 (21) Hose : (6-1)——(2-1)
51O (22) Hose : (6-3)«——(2-2)
» The figures (such as 1-1 and 2-1) show each port and
the arrow («——; —) symbols show the hose connection
1-1 and the direction of the flow of the oail.

(NOTICE)

0568-49802-0-10176-C * The hose adapter uses an O-ring face seal.
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3-3. Hydraulic Component Specifications
3-3-1. Vibrator hydraulic motor

N
—ar-—u--—

. ' 2 ©) [ | ©
L‘:.IQ \, ;/
%3';1:%%1 < 9
A VEWA

Hydraulic circuit diagram
Flow of oil
» A—B Clockwise rotation
- B—A Counterclockwise rotation

SW880-04009

(1) PortA :11/16-12UN-2B
(2) PortB :11/16-12UN-2B
(3) Drain port (T1) :M12x1.5
(4) Drain port (T2) :M12x1.5
Specifications
* Model : A2FM16/61W-VSB530-S-997-0
 Displacement : 16 cm®/rev (0.9 cu.in./rev)
» Working pressure : 22.5 MPa (3,262 psi)
* Weight :5.4kg (11.91b.)

4-023
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3-3-2. Internal structure of vibrator motor

SW880-04010

(1) Tapered roller bearing
(2) Tapered roller bearing
(3) Drive shaft

(4) Piston (with piston ring)
(5) Center pin

(6) Housing

(7) Cylinder

4-024
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3-3-3. Valve block

:\/jg][

T
o

11 (back of 10)

Mot—0

i
‘SOLb %
i | SOLa‘
‘%JM SoLc 1o -
) R1z=
R e mitit L

T
! Lﬂjv-v;r( !
IO Pl

M2 M1

(5-1,6-1)

7/8-14UNF-2A

SECTION A-A_

(7) Flushing valve
SW880-04011

4-025
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(1) Body

(2) Solenoid poppet valve (a)

(3) Solenoid poppet valve (b)

(4) Solenoid poppet valve (for bypass valve)

(5) High-pressure relief valve (port relief valve) R1

(6) High-pressure relief valve (port relief valve) R2

(7) Flushing valve
(7-1) Body
(7-2) Plug
(7-3) Plug
(7-4) Hexagon socket head bolt : M6x30

(8) Port V1 : 3/4-16UNF

(9) PortV2 : 3/4-16UNF

(10) Port G1 (low amplitude) : 9/16-18UNF

(11) Port G2 (high amplitude) : 9/16-18UNF

(12) Port M1 : 3/4-16UNF

(13) Port M2 : 3/4-16UNF

(14) Port T : 3/4-16UNF
(2-1) Nut : 3.5 N'm (2.6 Ibf-ft)
(2-2) Nut : 90 N-m (66 Ibf-ft)
(3-1) Nut : 3.5 N'm (2.6 Ibf-ft)
(3-2) Nut : 90 N-m (66 Ibf-ft)
(4-1) Nut : 3.5 N'm (2.6 Ibf-ft)
(4-2) Nut : 50 N-m (37 Ibf-ft)

(5) High-pressure relief valve (R1)  : 44 N-m (32 Ibf-ft)
(5-1) Nut :13.5 N'm (10 Ibf-ft)

(6) High-pressure relief valve (R2)  : 44 N-m (32 Ibf-ft)
(6-2) Nut :13.5 N'm (10 Ibf-ft)

Specifications

» Rated pressure

* Rated flow
* Relief valve setting pressure

* Flushing flow rate
* Weight

: 35 MPa (ports V, M and G) (5,075 psi)

: 0.5 MPa (port T) (72 psi)

: 70 L/min (18.5 gal./min)

: 34 MPa (R1, R2) (4,930 psi)

: 1.3 MPa (R3) (145 psi)
:9+1L/min (2.4 gal. £ 0.3 gal.)
: 13 kg (28.7 Ib.)
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4. STEERING SYSTEM

4-1. Steering Hydraulic Piping 7 1 2.9
6-1 6-2 6 - - \\ - \\ -- ) i ——
jfj R W ) i 5
oL 0o “ | 21 ' ‘- —
B [c] 0000 o) I ! | / “ \#
OOo 13 y S
) i
o o o o o o : ’ af : ° ks :
:o ] ojo ‘ W, 9 H
DETAIL A @ o =0
_— o — | - H 11 I :
Hydraulic oil tank L B : \
TR T /7 S 1 :
! ‘ d : ! I —
g | 12 \ [2 :
- | = “\ - | 10 A L 7\THO /‘\‘/
S AR W VAN
i / 3 OOOL:;

DETAIL B

SECTION C-C

3-2

SW880-04012

(1) Steering pump

(1-1) Suction port  : 1 5/16-12UN
(1-2) Discharge port : 7/8-14UNF
(2) Power cylinder (R)
(2-1) Port R1 : 2 3/4-16UNF
(2-2) Port R2 : 2 3/4-16UNF
(3) Power cylinder (L)
(3-1) Port L1 : 2 3/4-16UNF
(3-2) Port L2 : 2 3/4-16UNF
(4) Line filter
(4-1) Filter inlet port : G3/4”
(5) Orbitrol
(5-1) Port P : 3/4-16UNF
(5-2) Port T : 3/4-16UNF
(5-3) Port L : 3/4-16UNF
(5-4) Port R : 3/4-16UNF
(6) Bracket
(6-1) Socket : 3/4-16UNF
(6-2) Socket : 3/4-16UNF
(7) Hose : Hydraulic oil tank—(1-1)
(8) Hose : (1-2)—(6-1)
(9) Hose : (2-1)——(3-2)
(10) Hose : (6-2)—(4-1)
(11) Hose : (3-1)——(2-2)
(12) Hose : (5-2)—(6-2)
(13) Hose : (6-1)—(5-1)
(14) Hose : (5-3)——(2-2)
(15) Hose : (5-4)«——(3-2)

» The figures (such as 1-1 and 2-1) show each port and
the arrow («—; —) symbols show the hose connection

and the direction of the flow of the oil.

(NOTICE)

* The hose adapter uses an O-ring face seal.
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4-1-1. Steering pump

)

[GIAN

|
VAR

VIEW A

SW880-04013

(1) Suction port : 1 5/16-12UN
(2) Discharge port : 7/8-14UNF

Specifications
» Model : SGP1A20F3H9-L

« Displacement :20.4 cm®/rev (1.2 cu.in./rev)
» Rated pressure : 19.7 MPa (2,857 psi)

 Steering pump weight : 3.5 kg (7.7 Ib.)
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4-1-2. Internal structure of steering pump

SW880-04014

(1) Gear drive (5) Gear driven
(2) Side plate (6) Bushing
(3) Body (7) Cover

(4) Cover

4-029
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4-2. Steering Wheel

s asieng
VIEW A
(1) Steering wheel @GN
(2) Column shaft (7) NutM12 P=1.25:
(3) Orbitrol (8) Bolt M10x25
(4) Bracket (9) Bolt M10x30
(5) Bracket (10) Bolt M10x20

(6) Tilt lock handle

» Steering wheel assembly weight : 28 kg (62 Ibs.)

149 N'm

(
- 49 N-m (36 Ibf-ft)
(
- 49 N-m (36 Ibf-ft)

88 N'm (65 Ibf-ft)

36 Ibf-ft)

0568-32801-0-20070-0
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4-2-1. Steering valve (orbitrol)

SW880-04034

(1) Dust seal (10) Spring (19) O-ring
(2) Housing (11) Seat (20) Cover
(3) O-ring (12) Ball (21) Washer
(4) Bearing assembly (13) Bushing (22) Screw pin
(5) Ring (14) Spring (23) Screw
(6) Sleeve (15) Shaft (24) PortL :3/4-16UNF
(7) Pin (16) O-ring (25) PortR : 3/4-16UNF
(8) Spool (17) Plate (26) Port T :3/4-16UNF
(9) Relief valve (18) Gerotor (27) Port P : 3/4-16UNF
Specifications

* Model : OSPC 400 ON

* Displacement : 400 cm®/rev (24.4 cu.in./rev)

* Relief valve setting pressure : 15.0 MPa (2,175 psi)

+ Weight :8kg (181b.)

4-031



HYDRAULIC SYSTEMS

4-3. Steering Cylinder

N

0568-32802-0-10111-0

(1) Steering cylinder
(2) Pin

(3) Collar

(4) Plate

(5) Bolt M10x25 : 49 N-m (36 Ibf-ft)
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4-3-1. Internal structure of steering cylinder

) Grease nipple :R1/8

) Rod

) Spherical bearing
(4) Snapring

) Dust seal

) Stopper

) Rod cap

) O-ring : G-70
(9) O-ring : G-65
(10) Backup ring

Specifications

» Maximum working pressure : 17.2 MPa (2,488 psi)
+ Stroke : 380 mm (15in.)
+ Weight :21Kkg (46 1b.)

4-033

(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)

Bushing

Packing

Backup ring

Slip seal

Ring wear

Piston

Nylon nut 1 M24

O-ring port : 2 3/4-16UNF
Tube

Grease nipple :R1/8

(17)

Nylon nut : M24 382 — 559 N'm
(282 — 412 Ibf-ft)
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4-4. Frame (Center Pin)

(1) Swing bearing
(2) Yoke

(3) Cover

(4) Roller bearing
(5) Bracket (upper)
(6) Bracket (lower)
(7) O-ring : P-112

» Center pin assembly weight : 208 kg (459 Ibs.)
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=

I~~~
b 3\7 S

(8) Bolt M16x60 :
(9) Bolt M16x80 :
(10) Bolt M20%60 :
(11) Bolt M16x45 :

0568-61802-0-10110-0

265 N'm (195 Ibf-ft)
265 N'm (195 Ibf-ft)
539 N'm (398 Ibf-ft)
265 N'm (195 Ibf-ft)
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ELECTRICAL SYSTEM

1. GENERAL SYSTEM CIRCUIT DIAGRAM

. - . EMERGENCY
PROPULSION PUMP VIBRATING PUMP
1-1. Electrical Wiring Diagram FOOT BRAKE resisTance () swrcw WATER SPRAY
. ecC ca Swiron PROP.SOLENOID PROP.SOLENOID CONLAUTO WATER SPRAY
SOLENOID  SOLENOID 0 CHANGE SWITCH RELAY(PUMP 1)
PUSH-ON VALVE(R) VALVE(F) P
STARTER SWITH @ s K . : b(F) b(Low) , (29)3ws 79)3w L[ d G o—p
B[ RR]ac] B[ C b o b d llLl 5 @en , (@)ce 8 WATER =
R'[O|O[O]O[O BACK BUZZER = sod =g 5 T 5 SPRAY PUMP
SWITCH T .G @ew SOLENOID SOLENOID CONNECTOR 780 4 = 9J (FRONT(1))
loFA G@)w 4 3 VALVE(R) VALVE(F) I 5 PUMP SWITCH (F)
hed O olo 2 R [ B [ (s WATER SPRAY
s 5(Ne T 2 = = i5)oL RELAY(PUMP 2)
STIO[O]OIOO]O " c—_g() = @LQR = = 3LB 80)3Y E WATER =
HORN PARKING = = FOOT BRAK SOLENOID | SOLENOID 2 SPRAY PUMP
HORN BRAKE RELAY VALVE(R) VALVE(F) TIMER (@)es B (FRONT(2))
2 o SWITCH (7)arv ®s )8 VIBRATION B s SWITCH 5
RELAY SOL ! ! EXACT METER MULTIPLE 1
o @e ROLL CHANGE SWITCH el Dos L 9
= == BRAKE SOL. = = = O ' Pl ] - PUMP SWITCH (R)
VALVE W 3 WEANBABABAK (e .
5 >—,@ee O] 6] 6] 6] ® | cons 3 WATER
GYw ¢ eoo00 [BL 3 SPRAY PUMP
< .G)Le LLTIT | ® o (REAR(1))
. - Z o e [ ]s 3|1 (@JO) b s
ol
gl 828 8 828 ¢ ¢gsi ¢ (&)aw
L1 THERMOMETER elelelelelolole &é © t| 1z 412 WATER ~ —
CONNECTOR DE DE DE 3 D 3| < g Lg ! ! SPRAY PUMP
PROPULSION PUMP — & Tov - ! ! (REAR(2))
NEUTRAL RELAY(1) ﬁg L8 8 & M| procram | | switeH outrut = | )
< AY ~ b
@)y (e PROPORTIONAL 2% 55 = WATER SPRAY TIMER BACK BUZZER
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ELECTRICAL SYSTEM

1-1-1. Engine-related electrical wiring diagram
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ELECTRICAL SYSTEM

1-1-2. Vehicle-related electrical wiring diagram (vehicle control unit)
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ELECTRICAL SYSTEM

1-1-3. Vehicle-related electrical wiring diagram
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ELECTRICAL SYSTEM

2. ELECTRICAL COMPONENTS
2-1. Electrical Component Layout (1) Coolant level switch

o . o ML L/ 7 k Resistor unit
1 = ;@T i Horn
Start-check re|ay | T _ )FF Alternator b ¢ L~
O i T S \
DC contactor 0l & ; > Fuel unit
_ | . = R
m Switch relay __—* & : QA Au;{%; [ Back buzzer

~ | I W ' | ﬁ —~ ]

| Thermo unit p Saddh v
~Air-pressure switch - - I T 2 FAVANN ‘
—Air-pres ) nle O: \ % MR .
: o )1 <Y T
— ! | - g 3 L
a krelay _—7 4 T, ‘

o~ ! — (o o = : = ===

N ! — #0| ] (s
| B ,, | A 3\’i | Horn switch
. j |
Brake solenoid valve ‘
S Propulsion solenoid valve b (forward)
- o Vehicle controller
VIEW B Neutral solenoid valve —

% Engine contrller (EVR 3

Fuel sensor

. i:% SECTION A-A
Headlamp Fuse box Ly Flood lamp
Vibrator solenoid valve (rear) o Eﬁ%z o J i
Vibrator solenoid valve (front) N > 1 R
\ Hydraulic oil filter switch | | j Water spray pump 2 (rear)
Water spraypump 1 (rear)

Water spray pump 2 (front)

O/
o
¢}
I
°
I
T
N
/
/

Water spray pump 1 (front)

\\\ ) / \ / Speed sensor

0568-09804-0-10170-C
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ELECTRICAL SYSTEM

2-2. Electrical Component Layout (2)

VIEW B,D ; @
‘ 1 ) — (
- =

SWa880-05004
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ELECTRICAL SYSTEM

(1) Vibratory drum selector switch

(2) High/low-vibration selector switch

(3) Vibration frequency selector switch

(4) IPF selector switch

(5) Automatic speed indicator lamp

(6) Exact meter

(7) Vibration mode (continuous/automatic)
selector switch

8) Combination meter

9) Engine diagnostic switch

10) Engine check lamp

11) Emergency propulsion switch

12) Parking brake switch

13) Lighting switch

14) Speed switch

15) Throttle switch

16) Starter switch

17) Vibrator switch

18) Automatic speed setting switch

19) Water spray switch

20) Forward-reverse lever

21) Water spray timer

22) Timer switch

23) Water spray mode (continuous/automatic)
selector switch

N N~~~ o~~~ o~ o~ o~

(24) Front water spray pump selector switch
(25) Rear water spray pump selector switch
(26) Potentiometer
(27) Forward-reverse lever switch
(28) Back buzzer switch
(29) Foot brake switch
(30) Fuse box

(31) Diagnostic connector
(32) Programming connector
(33) Neutral relay

(34) Parking interlock relay
(35) Starter motor relay
(36) Lamp check relay
(37) Delay relay

(38) EMR main relay
(39) Foot brake relay
(40) Diode

(41) Water spray 2 relay
(42) Water spray 1 relay
(43) Horn relay

(44) Neutral holding relay
(45) Neutral relay

(46) Resistor unit

5-007



ELECTRICAL SYSTEM

2-3. Battery Layout

Cushion

)

(2) Battery
(3) Support
(4) Switch relay
(5) Battery relay

5-008

(6) Battery code
(7) Battery code:
(8) Battery code
(9) Battery code

(10) Battery code

(11) Battery code:

:L=480 mm (18.9in.)
L =1,400 mm (55.1in.)
:L =400 mm (15.7 in.)
:L=550 mm (21.7 in.)
:L=300mm (11.8 in.)
L =1,550 mm (61.0in.)

0568-09803-10162-B



ELECTRICAL SYSTEM

3. ELECTRICAL COMPONENT SPECIFICATIONS

3-1. Fuse Box

Fuse box

Parking
interlock 6V) —{ ®Y)
relay
(WB)
15A || (YW)
CH—+ 15A [~} )
15A [0} L)
15A [o}o—"T F— o)
20A )
Battery relay (WR) —:’— 20A (WR)
0 20A (WB)
Battery relay (WL)—:'— 20A L (LB)
Fuse box

Harness color codes

Start check relay
EMR

Emergency switch
Vehicle controller
Air pressure switch
Diagnosis connector

Vibrator drum selector switch

Water spray switch

Vibration frequency selector switch

High/low-vibration selector switch

Vibrator switch

Vibration mode (continuous/automatic)
selector switch

Automatic speed setting switch

Propulsion speed selector switch

IPF switch

Vehicle controller

Display selector switch (option)

Parking brake switch
Foot brake switch

Forward/reverse lever switch
Neutral holding relay
Coolant level sensor

Horn relay
Back buzzer switch

Lamp switch
Lamp switch

Water spray relay (pump 1)
Water spray relay (pump 2)

SW880-05005

W : White LB : Blue/Black stripe
WR : White/Red stripe BY : Black/Yellow stripe
WL : White/Blue stripe GY : Green/Yellow stripe
WB : White/Black stripe

WY : White/Yellow stripe

WG : White/Green stripe

5-009



ELECTRICAL SYSTEM

3-2. Vehicle Control (V/C)

PartName: CONTROL BOX ~ ServiceVoltage:DC12V ]
* %

DJ2

©
[
PartNumber: 4814 —84000—0— % * ¥
D1
o]

[}

[+]

Receptacle : DRC23-64PAA

25
25
138| 7
140
141
142|120

143[ 21

©
v

144 10

44 |58

DJ1 DJ2 Terminal number
2] 3) (4 [5]6) (1]2]3]4]5) (617]s]o
10111{12 11§12|13}14]15
g 1611718 211222324125 O
\22 23 25 @1 32133134 39
Harness side ]
Terminal number
Y
6 5 4 3 2 1 10 9 8 7 6 5 4 3 2 1
ﬁﬁﬂlﬂ;ﬁ* _X_Xﬁﬂﬁl_l__liﬂﬁﬁﬁ
0.5YB | 0.5B |0.5WL * [osGB| * 0.5B | 0.5B [0.5WB | 0.5WB [0.5WB 0.5LW |0.5GW|0.5Br | 0.5L | 0.5G
1p | 146|145 | 144 14011391138 | ImARKING | oo [_X [ 22| 148 77 | 137 12| 8 |37 42 | | MARKING
0.5B [0.5W|[0.5R 0.5B|0.5W|0.5R 0.5B | 0.5Lg | 0.5YL [0.56W| 0.56B 0.5BW| 0.5RY | 0.5Lg | 0.5Y [0.5BrW -
18_XEE©;* ’ 13 50 | 22128 124122ﬁ©£i££ﬁ21
0.5B | 0.5RY |0.5RB * * * 0.56W | 0.5Lg [0.5Br | 0.5L [ 0.5G 0.5GY | 0.5YL [0.5GR | 0.5LY [0.5BrR
130 129 | 128 43| 1a2 ) 4 *|d27 | 425( 123) 121 136 44 | 135 134 133
0.5B | 0.5B |0.56W 0.5WB| 0.5GL | 0.5YW * |0.5B| 0.5B| 0.5B| 0.5B 0.5B | 0.5B | 0.5GY [0.5GR | 0.5GW
24 23 22 21 20 19 40 39 38 37 36 35 34 33 32 31
106 Wire color and number
gl s] 8f 8] 2] 8] €[ 5] & 8] 8] 5] 8] 91519191 wlﬁlﬁl 91 Rl “’1 I (Refer to "1-4 Wire Color Code
[=] [=] ~ — o o oo oo O 80 a U o g g S % g g g Sr ; (D r\ /o0 "
R RTETERT E hid "l and Number" of
PROPORTIONAL ga 3 % PROGRAM SWITCH OUTPUT < < TROU BLESHOOTING)
OUTPUT 2F 22 33
VEHICLE CONTROLLER - The arrangement of connector
POWER PULS VOLTAGE SWITCH INPUT terminals shown below is that
SUPPLY INPUT INPUT of connecting surfaces on the
Lol L "llr"ll Lol sl sl ol ol ol by s, | <
IR EEEE 1 sl | 1 8l s[s]s] 3] <]

SNRREEEE]

5-010

[
|

—P
43|47 =

100

=— Wire number
3BW ~— Wire color

L AVS wire size
SW880-05006




ELECTRICAL SYSTEM

3-3. Control Box (EMR 3)

— Ubatt: 30 : : Hinweise: (N...
JE EMR 3 circuit M-
2% (OPTION) 1. Geratebezeichnung nach H 829908 Teil 1, 2.B.
. 58 2 2. Verdrillte Leitungen
Vehicle control connector 15 55 H
s 55
55
j=d o,ilh?; andere Verbraucher ég 3. Pinbelegung Bosch Stecker 94-Pol (D2.2/K)
25| 33 l g Buchsengehause Kontaktseite
% 75A o 5. 9 i
o) 2 _ o 52 I [rssasastuseysasasetsra]
o _% £ £ 3 o8 5, EE 5 m@a
| z g 5t £3 £2 55 E3 2 5 o
o ® < 8 £ - 3 BE.53 fE 2 (OPTION) $s 2
Connector o 14 ES B N I | 53
. -\ g8 3 a £5 57 9 52 S85=2 ° o & ] 29 4. Pinbelegung ITT-Cannon Stecker 12-Pol (X22)
dlSCOﬂneCted |1 = EE 28 3 % @ L % §g 2 ,g s £2 3 .:2)"’ % @ g o Buchsengehause Kontaktseite
iti g8 g §5 o5 58 Sz 52 §5 58 §& £§ 59
condition 5 2 &8 B3 2 BE g7 g g & 85 2
° (OPTION) (OPTION) (OPTION) (OPTION) (OPTION) (OPTION) (OPTION) ~ (OPTION)  (OPTION) (OPTION) §3
K £ ™ R Costomer CAN H (M)
3 Costomer CAN L (F)
SE z R Diagnostic GAN H (H) 5. Leitungsquerschnitte 0,75qmm, sofern nicht
g é 2 Diagnostic CAN L (G) anderes angegeben.
N6 2 ] 1SO K-Line (K)
) g 2 A > ;?:gl,’\‘a[; ((g)) 6. Maximale Leitungslange fiir die Spannungs-
= S % o versorgung 3,5m in der hier dargestellten
E E o Installation.
Engine control connector H § B B | EE Maximale Leitungslange fiir die Spannungs-
> < ° Z E < w 8 S I % g g <|<|<|<] % 2 versorgung 10m bei einer Kabelbaum-
2 o 3 ,:‘ g g 2 v 2 = 5/3l% ol & Q - 5| 1=} ©,[66]0[0 ge Umgebungstemperatur von 85°C.
i‘ : ° i & & 8 i & 5 5 5 5 % £ z b 5 2\ i ngn (4 x2,5gmm Leitungen prallel verbunden)
<] @ B o o ® ® o ® o]olo) of > > In > D (> ©
/I\ © - —| = - = - =11 o| o o o e} 7. Pinbelegung (&hnlich DIN72585) Stecker 7-Pol (B50)
Buchsengehause Kontaktseite
czes < < ¢ £ £ £ = = €L ¢ ¢¢ < < <
g 8 8 8 8 8 8 8 B g g8 8§ &8¢ s 8 3 EMR 3, EDC 16
o o o s 5 . s 2 Sag o e e . s 8 805 = oo e - o - i Notes: (N-.)
< < % < < < < £ ge¥e % % % %% % % % % e < g ¢ & % % % % Zﬁ g ! 1. equipment decleration according
& S ] & 8 S S N NNW a Q 8 a8 S Y S84 S 8 8§ § 4 8 a ] & S A JaN to H 829908 part 1, e.g.
o a a a =) a a o ooo a o =) oo a =] ay=ga) o o 6 o o o =} a o o a o aca H
= x & o | | ] | I _, o = = 2. twisted wires
< & % = o of o[ £l-|e o ol o ol 2 4 g 3l 2| 3 = ol 2 ol | E
}% i ® w: i 2 E‘ © S o >|<|E o < L o s o ol > O Sl i‘ ‘;‘ Z “: u>J‘ s|OFE 6l 9 I t‘ o o
— ,‘-]L—l’_ 3 - o, @, o) - >|-lo - o> of - 9| ol ol o ol o It o L I I « o ) 3. pin assignment Bosch connector
] e - - - o - of - - O 94-pol (D2.2/K) female housing contact face
: (] 2
®
o) b
[ e
\QF 4. pin assignment ITT-Cannon connector
Con nector 12-pol (X22) female housing contact face
connected e
condition : =
TN ®
E B J: = o 5. wire cross-sections 0,75sgmm unless
=y . s s otherwise specified
4 o |
GND Sign; H i i
[ [ b [ F F : ) +; : oo - _®_ 6. maximum wire length for Battery wires in
'l "?'; I : - mapped application 3,5m.
) — wire length for Battery wires 10m
1 N P - . . = 2o 5E . B ¥ EE s o c T 2T o8 ground: 31 at 85°C harness ambient temperature
g¢g == 22 §. g2 g2 5 T Y Kl 3 58 25 2 g3 z 32 58 2 3 2 2 35 58 (4 x 2,5 sqmm wires connected in parallel)
35 8% GE oo 32 32 32 i B i for L33 it ig 8% 2% 3 s .8 <. 8 % =
L3S I £5 82 88 agk 3 T8z Ei5% s ¥ Er E8 =@ 8%f 5ef  f¢@ 2
23 £ EE 3%833 £Ef  gd ¢ 3 L "TE H & £2 3% 38 §i% g:fF  sd E
52 ° 23 3:38 £3 3 g 2 © 22 g 8 5 5 2¢g°¢ 2eg g
25 88 8288 §8 ¢ [= 2 S 28 £ 3s3§ Jd=ag £ & 7. pin assignment (similar DIN72585) connector
i g =5 £ 5 ] 1] 7-pol (B50) female housing contact face
] = s Bl < < g
8 g E
(OPTION) (OPTION) (OPTION) (OPTION) (OPTION) (OPTION) (OPTION) (OPTION) (OPTION) (OPTION) ~ (OPTION)  (OPTION) (OPTION)  (OPTION) (OPTION) ~ (OPTION) ~ (OPTION) (OPTION)  (OPTION)  (OPTION)
EMR CONNECTOR
1 2 3 4 5 6 7 8 9 10| 11| 12| 13| 14| 15| 16| 17| 18| 19| 20
94 X 94 X 94 x * * ¥* * * * * 97 96 * * * * * EMR 3 D22(k)
125vR 1288 |12svR 1288 fizsvRi2sB| | v | | T | | | | BR|Rw| 7 | T | T T T Harness side 52 30
——028:POWER KEY ON E/G START SW.:43 g———
21 22] 23] 24 25] 26] 27] 28] 20] 30| 31] 32] 33] 34 ] 35] 36] 7] 38] 39] 40 94 3 109 i " .
A A | 0 5 5 2:GROUND AIR PRESSURE SW'TCH-"CT Wire color and number (Refer to "1-4 Wire Color Code
* ¥ * ¥ | By | * * | Br | * * ¥ * ¥ * * * * * * ¥ 4:GROUND
Bry BR| ° i i i i | ] = b 6.GROUND DIAGNOSTIC LAMP +:55 ——— and Number" of TROUBLESHOOTING.)
41] 42] 43] 44| 45] 46 47] 48] 49] 50] 51] 52| 53] 54 55] 56] 57] 58] 59| 60 40 O3 % | OWER INPUT * The arrangement of connector terminals shown below is that
I E I X B B R R I I 9 101 i i
N NN N N N N R N N N N R N N N J o 0 2L spoweR iNpuT FUEL sensor(yeag—101 ¢ Of connecting surfaces on the connector side.
I ] 2% 5 5:POWER INPUT 102
2 1 FUEL SENSOR(+):64 G——— 10 k— Terminal number
L 61 62| 63| 64| 65| 66| 67| 68| 69| 70| 71| 72| 73| 74| 75| 76| 77| 78| 79| 80 58 7 95 .
———0 72:GROUND FOR MAIN RELAY X 104
Twist = [196]105 101102 * | * | " | * | " | "] " 95| |t " " 109t g T ; ISO K-LINE:25 G~ o 100 ++— Wire number
shield | RYI®8 | or | 'ov| = | = | = | = |+ ||+ |v| ||| | || Vehicle control connector 079:COOLANT LEVEL CAN H:62 G— gl
97 1 14:6/G SPEED OUT CAN L:61 G5 SBW =— Wire color
cable |[s1[82] 83 84] 85] 86| 87] 88] 89] 90| 91] 92] 93] 94 : DIAG.CAN H:82 G—o7 ¢ ¥ AVS wi ]
96 ' ) 108
R TS S A A A N O A ———015:E/G SPEED IN DIAG.CAN L:60 G——— wire size
B I ) N N Twist shield cable

SW880-05007

5-011






ELECTRICAL SYSTEM

3-4. Resistor

— @ ____ _MOOCEOROBED | @
[
= CTidy G |
DIOI0(01010101010101010]1010101010 d:l ¥}
DiCI0I0I0IDI0I0I0I0IDIOI0ICI0I0IO :d
O] “
{
]
|

3 |
= 1=| Izl BULELELELELE ”W
SRS (=R R , I
ol »f o] | [ ] ™ |

li
" l
! ;
DIOI0I10101010101010101010i0101010 I I I
D10101010101010101010I10101010101 U J” ]f
1

|
—————— it 1 hr——=-\ 1
_____________________ =/ e — A.E__g]

Resistor harness for emergency propulsion

/ VCTF 0.75 2 wires

Harness side

Shunt resistance output harness

/ VCTF 0.5 12 wires

Harness side

=
MARKING Il
65 : 35[34]33[32] 3233|3435
{B _}’ Eﬁ/ _%\ﬂ Y|G|R|W} MARK'NGfG L |Br|vB
39{38437|36 RESTM 36 |37 |38 | 30
SWP-3F SWP-3M Gy|Pul L {Br 8| YL|GY|BR
44142141140 40 | 41| 42 44
(B1O|Lg[P] Gw|Lw [Brw| B
)] 1)} ——
Internal circuit } SWP-12F SWP-12M
|M3OOQ m
: L e )| Wire color and number
Wire number -———'MM——IMZEB. (Refer to "1-4 Wire Color Code and Number"
T of TROUBLESHOOTING.)
——w'————m
3009 - The arrangement of connector
MAS002 _. terminals shown below is that
L 1) of connecting surfaces on the
____w,,w,__. connector side.
AMA 300Q —
-—Mﬂ’&—lm _1_0_0 =— Wire number
— _,_m 3BW ++— Wire color
L AVS wire size SW880-05008
(1) Case
(2) Cementresistor: 5.6 Q 10 W

(3) Resistor: 300 Q 3 W

5-012



ELECTRICAL SYSTEM

3-5. Combination Meter

T
1

T TT

SWP-16F

@G, Engine oil pressure

YW, Temperature meter

(@3)GW, Hydraulic filter

GB, Engine speed 2

OW, Coolant temperature 2

®RB, Engine speed 1

D)

(S
(; }YR, Fuel meterE&ﬂ‘» 4" WB, Coolant temperature 1

SWP-12M

=

12v
,}r_| iBA‘I‘I’(12V)

Y, TA pulse (square wave)%

/L

GR, Parking brake /\(

LgY, Engine speed 4
R

s —_f.'»\}: GY, Glow plug

OG, Engine speed 3

W, Charge warning

Harness side

==

1912120 | X
sb|ve|ew| B
22 (23 |18 | 24
g |cB| L |G
P IV B

12V KEY SW
~ = =
e rgh]l —@ Fuel meter
£ .
H
z
H — <
ao Lo Temperature
o] = meter
TA pulse Q S
(pickup) 5 =
=}
HSE NN
TA pulse I El § K Hour meter
(square wave) £ o
—2 “ < o
al] o ae = L
== o
nr ;J; J:% EEPROM
2 |%
Fuel sensor} l ;
Temperat g g
emperature sensor, Y =
Engine speed 1 Y L‘“{_
@
Engine speed 2 Y -«‘;%
. o
Engine speed 3 y z
Engil Y 3
gine speed 4. g
— lllumination LED
nr
<12V Position lamp
& — _@_. Sprinkle indicator
Backlight L Liquid spray
T ignal (right LW‘; @ indicator
—_:T/slgna (right) @ Position lamp
Turp signal (Ieft;r L'W",), indicator
< 1 —  —4&—4 Job lamp indicator
|, Vibration — 3 ¢4 Vibration indicator
Liquid spray ngr o Tum signal indicator|
® — & 33— (eft
- Sprinkle & S = Tum signal indicator,
£ 1 5 —® gy
Job lamp & z g @ Parking brake
Glow plug wa;, ;Jw»? 5 indicator
g —  |—4—{Engine oil pressure]
Parking brake 9 indicator
g — _@_4 Engine charge
[Engine charge waming 9 warning indicator
K — +—4— Hydraulic filter
Engine oil pressurel ? indicator
prmm =0 — —4— Glow plug indicator
raulic filter
/y rVV\?
L heck
_Lamp chec @ ?
Coolant temperature 1 y
&
Coolant temperature 2 7
p - L_J
System configuration diagram

Note: The circuit in the dashed box is not mounted

5-013

* B * *
* *

1) i}

SWP-16M

O, TA pulse (pickup) YL, Position lamp
LR, Turn signal indicator @L, Vibration
lei) A
‘ H '=|‘“Il LB, Liquid spray
P, Key switch :
e = 2 [ ]
Not in use “ 7

G

(R, Battery (12v) < Ak
(2WR, Backiight SWP-12M

Br, Water spray

Al \cO/br, Vvater spray
T
b}/lr L, Turn signal indicator
(

right)

Harness side

—
< [ea] = [155
* ltgw| * | R
148 | * | 28
YL| * | GB|2RL
o o
SWP-12F

Wire color and number
(Refer to "1-4 Wire Color Code and Number"
of TROUBLESHOOTING.)

- The arrangement of connector
terminals shown below is that
of connecting surfaces on the
connector side.

| 100 _~— Wire number
<— Wire color

3BW
L AVS wire size

SW880-05009



ELECTRICAL SYSTEM

3-6. Exact Meter

SWP-06M

= 3{2 {1
6|5|4

1)

LOJEXACT GOMPACT METER@
09290

+ —-—
sLow SPEED FAST

a MPH CF) @

Wire color and number Harness side

(Refer to "1-4 Wire Color Code and Number" of TROUBLESHOOTING.) =
* The arrangement of connector terminals shown below is that [| 129 180

MARKING
DIS

of connecting surfaces on the connector side. 152 E’

B

E|r.o 0|m

100 ++— Wire number

| 3BW — Wire color SWP-06F

" AVS wire size

SWwa80-05010

5-014



ELECTRICAL SYSTEM

3-7. Potentiometer
lA

r H H J Starting shaft position
ouT
White
120°% 5°
Vin GND e
Red VIEW A Black Stop position

with return spring

‘}]\X{CW ?
I C@)o

- Output characteristics
CW Output (%)

S Output voltage ratio
(9]
o

1
l
l
|
!
I
|
|
{
l
I
|
i
I
1

|
|
Schematic o ;’
Pot. Red 10+ — i ow
W@ T [ ¢ .
" Vin L 0 jS Angle (° )
X ouT|White | Electrical travel
x> @
GNDBlack (®) Y |_Total electrical travel
Ez?(;avtv: Irt;r?]r;i: I(ifllgrs Shaft return direction
SW880-05011
Specifications

* Model :

« Effective electrical angle : +45°

» QOutput sensitivity :0.82-0.96 %Vin/°

* Independent linearity 12 %FS (FS=90°)

 Applied voltage :DC5+£0.5V

* Insulation resistance : T0O0MQMIN. DC50V(at normal temperature and humidity)

* Machine angle 1120 £ 5°

» Consumption current : 10 mA MAX.

» Load resistance : 10 KQ MIN.

* Rotary torque :5—-30N'm

» Water resistance 1 IP 65

» Operating/storage temperature range : -40 — 125C° (no condensation allowed)

* Weight :50 g (0.11b)

5-015



ELECTRICAL SYSTEM

3-8. Lever Switch

3

4
o ey
oy
]
,//""—\\\1
S

Harness side

P T o) TR

35 31 31 35
L o YW YB
MARKING ” Py

38 31

N [y

B G YW | GY
43 31 31 43
R Y YW | GR

Wire color and number

‘ ' (Refer to "1-4 Wire Color Code and Number"
¢ of TROUBLESHOOTING.)
- The arrangement of connector
terminals shown below is that
of connecting surfaces on the
connector side.
-1} O m} O oy >

. . 100 ~— Wire number
Electrical circuit gl

3BW =— Wire color
L AVS wire size

SW880-05012
(1) Handle shell

(2) Switch cord assembly

(3) Automatic speed setting switch (White)

(4) Vibrator switch (Green)

(5) Water spray switch (Blue)

5-016
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VIBRATORY DRUM

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 cotter pins, and lock plates with new parts.

* Properly bend split cotter 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 gear oil to rotating and sliding components.

* Apply grease 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

3) Precautions when work is completed

6-002

If coolant has been drained, securely retighten the drain cock 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.



VIBRATORY DRUM

2. VIBRATORY DRUM

2-1. Removal and Installation of Vibratory Drum

2-1-1. Removal of vibratory drum

Drain water from the front and rear water tanks before
working on the vehicle.

1) Couple the front frame and rear frame using the
steering lock bar (1) to secure them together.

- I

—AWARNING

When lifting the vehicle 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 vehicle body, use a
support stand of sufficient strength.

2) Lift the frames with a crane.

* With the drum lifted a little off the ground, place
support stands under both sides of each frame to
hold the vehicle body in place. (The front and rear
frames are structurally identical.)

5 Weight of front frame
ke SW880 : 6,610 kg (14,570 Ibs.)

SW990 : 6,910 kg (15,235 Ibs.)

5) Weight of rear frame
e SW880 : 6,800 kg (14,990 Ibs.)

SW990 : 6,910 kg (15,235 Ibs.)

3) Remove the guard pipes (2).

SW880-06003

6-003



VIBRATORY DRUM

4) Loosen the hose clamps (3) and remove the water
spray hoses (4).

5) Remove the hose clamp (5).
* Remove the two bolts (6) (left and right).
 Pull out the tank stoppers (7) (left and right).

6) Lift the member (8) and water spray pipe cover (9)
with a crane and hold them.
* Remove the two bolts (10) (left and right).
« Lift the member (8), water spray pipe cover (9) and
the brackets (11) (left and right) and remove them.

K§ Weight of parts to be lifted : 75 kg (165 Ibs.)
g

6-004
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VIBRATORY DRUM

7) Loosen the hose clamp (12) at the outlet of the water ]/,,/ =
tank.

» Disconnect the water spray hose (13).

SW880-06007

8) Remove the bolt (14) fixing the drain cap chain.
* Remove the four cover fixing bolts (15) (left and
right). 0
* Remove the covers (16) (left and right).

©©

\

q = |
\ / 14/ HN%

SW880-06008

9) Remove the two bolts (17) (left and right).
 Pull out the tank stoppers (18) (left and right).

SW880-06009

6-005



VIBRATORY DRUM

10)Lift the water tank (19) with a crane and remove it
from the frame.

(NOTICE)
* Lift the water tank at the water supply port so as
not to damage the tank.

K@ Weight of water tank : 50 kg (110 Ibs.)
9

11) Lift the cross member (20) with a crane and hold it.
» Remove the four bolts (21) (left and right).
* Lift the cross member (20) and remove it from the
frame.

S Cross member
e SW880 : 185 kg (408 Ibs.)

SW990 : 240 kg (529 Ibs.)

—AWARNING

Water supply port

SW880-06010

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

12)Disconnection of piping
@ Propulsion motor piping
* Remove the hydraulic hose clamp (26).
 Disconnect the four hydraulic hoses (22), (23), (24)
and (25) connecting to the propulsion motor.

(NOTICE)

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

6-006
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VIBRATORY DRUM

@ Vibrator motor piping
* Remove the hydraulic hose clamp (31).
 Disconnect the four hydraulic hoses (27), (28), (29)
and (30) connecting to the vibrator motor.

(NOTICE)

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

13)Lift the drum (32) with a crane and remove the
twelve bolts (33) (left and right) taking care not to
apply load to the bolts.
« Lift the drum (32) and remove it from the frame.

5) Weight of drum
<o SWa880 : 3,100 kg (6,834 Ibs.)

SW990 : 3,215 kg (7,088 Ibs.)

14)Place support stands or the like under the vehicle
body from which the drum have been removed as
shown on the right.

31 28 30 27 29

\

Vibrator motor
SW880-06013

Support stand

SW880-06015

6-007



VIBRATORY DRUM

15)Put chocks or the like under the removed drum (32)
to prevent it from moving.

SwW880-06016

6-008



VIBRATORY DRUM

2-1-2. Installation of vibratory drum

1) Install the vibratory drum in the reverse order in
which it was removed.
* Tightening torques for the bolts where particular care
is required when installing the vibratory drum

Mm (21) M20x70 : 539 N'm (398 Ibf-ft)
Cross member

(33) M22x90 : 685 N-m (506 Ibf-ft)
Vibratory drum

2) Upon installing the vibratory drum, pay particular
attention to the following precaution.

—AWARNING

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.

(NOTICE)

* Fill the hydraulic oil tank to the specified level to
make up for any oil leakage.

 Start the engine and circulate the oil through the
piping. Then check the oil level again, ensuring
that the oil is at the specified level.

6-009






VIBRATORY DRUM

58

—_

2-2. Vibratory Drum Assembly
2-2-1. Vibratory drum assembly

57

\Sn
=/

54

53

5

51

50

4

©

48

47

46

Vibration mode: Low

NI

Motor counterclockwise rotation

Vibration mode: High
Motor clockwise rotation

SECTION A-A

Propulsion motor

38-1
(Oil supply plug)

(Drain plug)

Vibrator motor

0568-43801-0-10152-A

(1) Bolt (M20%60)

(2) Housing

(3) Vibrator bearing
(4) Eccentric shaft
(5) Vibrator bearing
(6) Sleeve

(7) Spring pin

(8) Housing

(9) Bolt (M16x50)

(10) Vibrator bearing
(11) Eccentric shaft
(12) Vibrator bearing
(13) Axle shaft

(14) Bolt (M16%50)

(15) Housing

(16) Bracket

(17) Bolt (M12x45)

(18) Damper

(19) Bolt (M12x45)

(20) Shim

(21) Bolt (M22x90)

(22) Bracket

(23) Bolt (M20x60)

(24) Breather

(25) Oil seal

(26) Shim

(27) Vibrator motor

(28) Bolt (M14x40)

(29) Cover

(30) Bolt (M10%30)
(31) Bolt (M22x90)
(32) Bracket

(33) O-ring

(34) Cover

(35) Bolt (M12x40)
(36) Roller bearing
(37) Qil seal

(38) Plug

(39) O-ring

(40) Sleeve

(41) Spring pin
(42) Spring pin
(43) Snap ring
(44) Drum

(45) O-ring

(46) Bracket

(47) Bolt (M22x90)
(48) Bolt (M20%60)
(49) Bolt (M10x100)
(50) O-ring

(51) Propulsion motor
(52) Bolt (M20%60)
(53) Plate

(54) Bracket

(55) Bolt (M22x90)
(56) Bolt (M12x45)
(57) Damper

(58) Bolt (M12x45)

6-010






VIBRATORY DRUM

2-2-2. Vibratory drum exploded diagram

* The lead line numbers shown in the illustration are consistent with
the part numbers of the vibratory drum shown on page 6-010.

e o e e e ————

SW880-06017

(2) Housing
(4) Eccentric shaft
(8) Housing

) Eccentric shaft
(13) Axle shaft
(15) Housing

(16) Bracket

(22) Bracket

(27) Vibrator motor
(32) Bracket

(44) Drum

(46) Bracket

(51) Propulsion motor
(53) Plate

(54) Bracket

6-011






VIBRATORY DRUM

2-3. Disassembly and Reassembly of Vibratory Drum

* The lead line numbers shown in the illustrations below
are consistent with the part numbers of the vibratory
drum shown on page 6-010.

2-3-1. Disassembly of vibratory drum
1) Remove the plugs (38-1) and (38-2). ®
 Drain the gear oil in the vibrator case. ®

* Quantity of gear oil : 22 L (5.8 gal.) 0

e
et f=2

] L
1 X
= =
%
o

SW880-06016

- ] Vibrator motor
AWARNING /,'.’,\

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

2) Lift the vibratory drum with a crane and stand it with
its vibrator motor side facing up as shown on the Wooden block

right. /

5) Vibratory drum assembly
ko SW880 : 3,100 kg (6,834 Ibs.)

SW990 : 3,215 kg (7,088 Ibs.)

Wooden block
SW880-06019

—AWARNING

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

3) Remove the four bolts (30).
* Remove the vibratory motor (27).
* Remove the breather (24).

§> Vibrator motor : 7 kg (15 Ibs.)
g

SW880-06020
6-012




VIBRATORY DRUM

4) Install lifting bolts and nuts (M22x2.5) as shown on
the right.

5) Remove the sixteen bolts (23).
« Lift the brackets (22) and (32), damper (18) and
bracket (16) together with a crane and remove them.

(NOTICE)

e Since the parts cannot be lifted in a level position
in the illustrated state, lift them using a support
or the like until the spigot joint of the housing is
disengaged.

) Total weight of parts to be lifted (16), (18),
ks (22) and (32) : 290 kg (639 Ibs.)

6) Pull out the sleeve (40).
* Remove the sixteen bolts (14).

6-013

Lifting bolt

SW880-06021

SW880-06023




VIBRATORY DRUM

7) Using the two pulling bolts (M16x2.0), lift the axle
shaft (13).

13 Pulling bolt

SW880-06024

—AWARNING

When attaching the lifting bolts, screw in the

threads fully before using.

8) Install lifting bolts (M16%2.0) on the axle shaft (13).

9) Slowly lift the axle shaft subassembly with a crane to
remove it.

(NOTICE)

* In order not to lift the eccentric shaft together
with the axle shaft subassembly, tap on the
eccentric shaft end with a wooden hammer via a
wooden bar during lifting.

§Axle shaft subassembly : 140 kg (309 Ibs.)
g

13 Lifting bolt

SW880-06025

. . \
Llft with crane. Wooden hammer\

SW880-06026

6-014
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10)Attach a lifting bolt (M8x1.25) to the end of the
eccentric shaft (11) and lift the eccentric shaft to
remove it.

K@ Eccentric shaft : 60 kg (132 Ibs.)
g

11) Remove the twelve bolts (9).

12)Lift the housing (8) using two pulling bolts (M16x%2.0).

6-015

Lift with crane.

Lifting bolt
11

SW880-06027

SW880-06028

Pulling bolt

SW880-06029




VIBRATORY DRUM

13)Install lifting bolts (M16%2.0) on the housing (8). Lifting bolt 8

SW880-06030

14)Lift the housing subassembly with a crane to remove
it.

Lift with crane.

) Total weight of parts to be lifted (8) and (4)
Ko : 100 kg (220 Ibs.)

/Housing 74
subassembly (3}~

SW880-06031

15)Shown on the right is the drum from which the parts
have been removed with the vibrator motor side
facing up.

SW880-06032

6-016
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—AWARNING

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

16)Lift the vibratory drum with a crane and reverse it.
Then, stand the drum with its propulsion motor side
facing up.

5 Weight of vibratory drum
Ko in the illustrated condition :

SW880 : 2,570 kg (5,666 Ibs.)
SW990 : 2,640 kg (5,820 Ibs.)

17)Install lifting bolts and nuts (M22x2.5) as shown on
the right.

18)Remove the sixteen bolts (52).
« Lift the brackets (46) and (54), damper (57) and plate
(53) together with a crane to remove them.

(NOTICE)

» Since the parts cannot be lifted in a level position
in the illustrated state, lift them using a support
or the like until the spigot joint of the housing is
disengaged.

) Total weight of parts to be lifted (46), (53),
ks (54) and (57) : 250 kg (551 Ibs.)

6-017

Wooden block

SW880-06033

Lifting bolt

SW880-06034

SW880-06035




VIBRATORY DRUM

19)Remove the sixteen bolts (48).

20)Install lifting bolts (M20x2.5) on the propulsion motor

(51).

21)Lift the propulsion motor (51) with a crane to remove

it.

§> Propulsion motor : 200 kg (441 Ibs.)
g

SW880-06036

// = Lifting bolt\

SW880-06037

Lift with crane.

SW880-06038

6-018
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22)Remove the sixteen bolts (1).

SW880-06039

23)Using two pulling bolts (M20x2.5), lift the housing (2). 5 Pulling bolt

SW880-06040

24)Install lifting bolts (M20x2.5) on the housing (2). 5 Lifting bolt

SW880-06041

6-019
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25)Lift the housing (2) with a crane to remove it.

§) Housing : 80 kg (176 Ibs.)
g

26)Shown on the right is the axle shaft subassembly
removed from the vibratory drum.
* Remove the six bolts (35).
» Remove the cover (34).

27)Remove the eight bolts (28).
* Remove the cover (29) and shim (26).

[

Lift with crane.ﬁ

SW880-06042

SW880-06043

SW880-06044

6-020
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28)Place a protection plate on the end face of the axle
shaft (13) and set a puller on the housing (15).
Separate the housing (15) together with the roller
bearing from the axle shaft (13).

29)Install lifting bolts (M12x1.75) on the housing (15).

30)Lift the housing (15) with a crane to separate it from
the axle shaft (13).

K@ Housing (15) : 50 kg (110 Ibs.)
9

6-021

Protection plate

SW880-06045

15

Lifting bolt

SW880-06046

Lift with crane.

SW880-06047




VIBRATORY DRUM

31)Put the housing subassembly on a stand as shown.

§> Total weight of parts to be lifted (8) and (4)
9

- 100 kg (220 Ibs.)

32)Set up a bearing puller on the stand.

300

250

o4,

TSR
t16 4-918

Plate

M16 X% 2.0 Oq'

157

Puller
X 2.
M16 x 2.0 0’1«

Two shafts
SW880-06120)

33)Turn the nuts of the bearing puller counterclockwise
to remove the vibrator bearing (10).

(NOTICE)

* To prevent the inner race of the vibrator bearing
(10) from tilting, alternately turn the nuts on both
sides of the puller.

Lift with crane
and put on stand.

Housing
subassembly

SW880-06048

Bearing puller

SW880-06049

10 Bearing puller

Nut

SW880-06050

6-022
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34)Remove the sleeve (6).

35)Install lifting bolts (M16x2.0) and lift the housing (8)
with a crane.

K@ Weight of parts to be lifted : 95 kg (209 Ibs.)
g

36)Put the housing (8) and eccentric shaft (4) lifted with
a crane on wooden blocks.

6-023

SW880-06051

Lift with crane.

Lifting bolt

SW880-06052

Lift with crane and
put on wooden blocks.

Wooden block

SW880-06053
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37)Remove the snap ring (43).

38)Lift the housing (8) with a crane to separate it from

the eccentric shaft (4). Lift with crane.

§> Weight of housing : 40 kg (88 Ibs.)
g

SW880-06055

39)Put the housing (8) on wooden blocks.

Wooden block

SW880-06056

6-024
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40)Tap on the bearing (5) with a hammer via a wooden
bar or the like to remove it from the housing (8).

(NOTICE)
* Be careful not to damage the bearing.

6-025

Wooden bar

P Hammer

SW880-06057
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2-3-2. Reassembly of vibratory drum

(NOTICE)
» Before reassembling, clean the disassembled
parts well and check that there is no abnormality.

1) Housing subassembly
@ Apply a thin coat of gear oil to the surface to which
the vibrator bearing (3) will be press-fitted.
* Drive the vibrator bearing (3) into the housing (2).

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

@ Apply a thin coat of grease to the O-ring (45).
* Install the O-ring (45) in the O-ring fitting groove in
the housing (2).

O-ring fitting groove 3 45

Wooden block

SW880-06058

—AWARNING

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

@) Lift the housing subassembly with a crane and
reverse it.
* Install lifting bolts (M20x2.5).

K@ Housing subassembly : 80 kg (176 Ibs.)
g

—AWARNING

Lifting bolt

Housing subassembly

SW880-06059

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

2) Stand the drum (44) with its propulsion motor
mounting side facing up.

(NOTICE)
* The side on which no 10 round bar is installed
is the propulsion motor side.

) Drum (44)
ks SW880 : 2,070 kg (4,564 Ibs.)

SW990 : 2,170 kg (4,784 Ibs.)

Wooden blo

SW880-06060

6-026



VIBRATORY DRUM

3) Lift the housing subassembly with a crane and install
it in the vibratory drum.

(NOTICE)

* When installing the housing subassembly, take
care not to allow the O-ring to protrude from the
fitting groove.

K§ Housing subassembly : 80 kg (176 Ibs.)
g

Housing
subassembly

SW880-06061

—AWARNING

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

4) Secure the housing subassembly to the drum with
the sixteen bolts (1) and washers.

7 (1) M20x60 : 540 N-m (398 Ibf-ft)

5) Attach a bearing inner race fixture to the housing
subassembly with two bolts (M20%35) and washers.

470
420
I%} N\
< %
o
© o
R E— &
& v
2 Ny .
©
i i
] ]
| ! ! |
| | .
Bearing inner race fixture
SW880-06121

6-027

ﬁusing

subassembly

SW880-06062

Bearing inner
race fixture

SW880-06063
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6) Shown on the right is a sectional view of the housing
subassembly to which the bearing inner race fixture
is attached.

Bearing inner race fixture

Secure bearing inner race.

SW880-06064

—AWARNING

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

7) Lift the drum (44) with a crane and reverse it. Then,
stand the drum with its vibrator motor side facing up.

(NOTICE)
* The side on which a 10 round bar is installed is
the vibrator motor side.

5 Drum (44)
ko SW880 : 2,150 kg (4,740 Ibs.)

SW990 : 2,250 kg (4,960 Ibs.)

8) Put the eccentric shaft (11) (vibrator motor side) on
wooden blocks with its splined portion facing up.
* Drive the spring pin (42) into the eccentric shaft.

® 10mm
round bar

Wooden blcok

SW880-06065

42 89‘6
7 11

Wooden block

SW880-06066

6-028
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9) Eccentric shaft subassembly
@ Apply a thin coat of gear oil to the surface to which
the vibrator bearing (5) will be press-fitted.
* Drive the vibrator bearing (5) into the housing (8).
» Apply a thin coat of gear oil to the inner surface of
the bearing (5).
(NOTICE)
* Take care not to damage the bearing when
installing it.

@ Reverse the housing subassembly and install lifting

bolts (M16%2.0) on it.

@ Put the eccentric shaft (4) (propulsion motor side) on
the wooden blocks in place of the eccentric shaft (11)
(vibrator motor side).

6-029

SW880-06067

Lifting bolt

Housing subassembly

SW880-06068

Wooden block

SW880-06069
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@ Apply a thin coat of gear oil to the bearing mounting
surface of the eccentric shaft (4).

* Lift the housing subassembly with a crane and
install it on the eccentric shaft (4).

(NOTICE)
* Install the housing subassembly taking care not
to tilt the vibrator bearing inner race.

KS) Housing subassembly : 40 kg (88 Ibs.)
g

® Install the snap ring (43) on the eccentric shaft (4).

(NOTICE)
* Confirm that the snap ring (43) is securely fitted
in the groove.

® Drive the spring pin (7) into the sleeve (6).
» Apply gear oil to the inner surface of the sleeve (6)
and the splined portion of the eccentric shaft (4).
* Install the sleeve (6) on the eccentric shaft (4).

(NOTICE)

* When installing the sleeve (6), take care not to
plug the positioning hole in the eccentric shaft (4)
with the spring pin (7).

M Lift with crane.
Yo .

Housing
subassembly

SW880-06070

SW880-06071

6

SW880-06072

6-030
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@ Apply a thin coat of gear oil to the surface to which
the vibrator bearing (10) will be press-fitted.
* Drive the vibrator bearing (10) into the housing (8).

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

Install a lifting bolt (M8%1.25) on the shaft end of the
eccentric shaft (11).

» Apply a thin coat of gear oil to the inner surface of
the vibrator bearing (10) and the bearing mounting
surface of the eccentric shaft (11).

» Slowly lower the eccentric shaft (11) with a crane
and install it in the housing (8).

(NOTICE)
¢ Install the housing subassembly taking care not
to tilt the vibrator bearing inner race.

K§ Eccentric shaft (11) : 60 kg (132 Ibs.)
g

@ When installing the eccentric shaft (11) in the
housing (8), insert the spring pin (42) on the shaft
into the positioning hole in the eccentric shaft (4).

6-031

SW880-06073

Lifting bolt

SW880-06074

0

0

11

\ 8

(@)
OO 42
4

SW880-06075
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10)Attach a lifting jig to the eccentric shaft subassembly.

Nut
2-M16 % 2.0 Eyebot
4-¢18 \ «l|o (M16 % 2.0)
ANl ™
!i o ) 1 <
8rle
S I Nut
40 024 =
N~
75
- s
. " !
e AN O
AN| ™
L7%r3%k59;‘( g  Two shafts Lifting jig
SW880-06122

11) Apply gear oil to the bearing mounting surface of the
eccentric shaft.
» Slowly lift the eccentric shaft subassembly with a
crane and install it in the drum (44).

§) Eccentric shaft subassembly : 150 kg (331 Ibs.)
g

12)Secure the eccentric shaft subassembly to the drum
with the twelve bolts (9) and washers.

57 (9) M16x50 : 265 N'm (195 Ibf-ft)

subassembly
T Lifting jig

SW880-06076

Eccentric
shaft
subassembly

SW880-06077

9 Eccentric shaft subassembly

SW880-06078

6-032
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13)Axle shaft subassembly
13-1) Apply a thin coat of gear oil to the surface of the
outer race of the roller bearing (36) to be press-
fitted.
* Drive the outer race of the roller bearing (36) into
the housing (15).
* Install the oil seal (37).
* Apply a thin coat of grease to the lip surface of the
oil seal (37).

13-2) Apply a thin coat of gear oil to the surface of the
vibrator bearing (12) to be press-fitted.
* Drive the vibrator bearing (12) into the axle shaft
(13).

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

13-3) Lift the axle shaft subassembly with a crane and
reverse it.

* Apply a thin coat of gear oil to the surface of the
inner race of the roller bearing (36) to be press-
fitted.

* Install the inner race of the roller bearing (36).

K@Axle shaft subassembly : 80 kg (176 Ibs.)
9

6-033

SW880-06079

SW880-06080

36 Axle shaft subassembly

Wooden block
SW880-06081
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13-4) Install the plugs (38) on the axle shaft subassembly.
» Apply sufficient amount of lithium-based grease to
the roller surface of the roller bearing (36).

13-5) Install lifting bolts (M12x1.75) on the housing
subassembly and lift it with a crane to joint it with
the axle shaft subassembly.

§> Housing subassembly : 50 kg (110 Ibs.)
9

13-6) Apply sufficient amount of lithium-based grease
to the roller surface of the inner race of the roller
bearing (36).

* Drive the roller bearing (36) into the housing
subassembly until the roller surface of its inner
race comes into contact with the outer race.

Lifting bolt g\g> Lift with crane.

Housing
subassembly

Axle shaft
subassembly

SW880-06083

SW880-06084

6-034
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13-7) Preload adjustment of roller bearing
@ Install a shim (26) of about 1 mm on the axle shaft
and install the cover (29). The shim provides a
clearance between the end face of the axle shaft
and the inner surface of the cover (29).
* Tighten the four bolts (28) with washers to a torque
of 108 N'm.
* Give the housing (15) two to three turns and tighten
the bolts to a torque of 108 N-m again.
* Repeat this work several times until the tightening
torque of the bolts no longer fluctuates.

(NOTICE)
* Tighten four of the eight bolts (28) alternately in
the diagonal directions.

@ Remove the four bolts (28).
* Remove the cover (29) and shim (26).

@ Install the cover (29) without the shim and tighten
the four bolts (28) with washers.
* Measure clearance A with a thickness gauge.

% Preload adjusting shim amount = (A + 0.1 mm)

6-035

26 29

Clearance

SW880-06085

SW880-06087
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@ Remove the four bolts (28).
* Remove the cover (29).
* Install a shim of the preload adjusting shim amount “A
+ 0.1 mm” and reinstall the cover (29). Then, secure
the cover with the eight bolts (28) with washers.

7 (28) M14x40 : 167 N'm (123 Ibf-t)

SW880-06088

® Install the oil seal (25) on the cover (34).
* Apply a thin coat of grease to the lip surface of the
oil seal (25).
» Apply liquid packing to the mounting surface.

SW880-06089

® Secure the cover (34) to the housing (15) with the
six bolts (35) and spring washers.

7 (35) M12x40 : 108 N'm (80 Ibf-ft)

SW880-06090

6-036
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14)Install lifting bolts (M16x2.0) on the axle shaft
subassembly.

15)Apply a thin coat of grease to the entire periphery of
the O-ring (39).
* Install the O-ring (39) on the axle shaft subassembly.

16)Lift the axle shaft subassembly with a crane and
lower it slowly.
» Supporting the eccentric shaft (11) with a pipe or
the like, align the center of the vibrator bearing inner
race to that of the shaft.

(NOTICE)

* Install the axle shaft taking care not to tilt the
vibrator bearing.

* When installing the axle shaft, take care not
to allow the O-ring to protrude from the fitting
groove.

K@ Axle shaft subassembly : 140 kg (309 Ibs.)
9

6-037

Axle shaft subassembly

Lifting bolt

SW880-06091

39 Axle shaft subassembly
SW880-06092
Pipe —

N
@ Axle shaft
¥ subassembly

SW880-06093
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(NOTICE)

* When installing the axle shaft subassembly, pay
attention to the positional relationship between
the 210 round bar on the drum and the plugs
(38-1) and (38-2).

17)Secure the axle shaft subassembly to the drum with
the sixteen bolts (14).

7 (14) M16x50 : 265 N'm (195 Ibf-t)

18)Install a lifting bolt (M8%1.25) on the shaft end of the
eccentric shaft (11).

¢ 10 round bar

SW880-06094

Axle shaft subassembly 14

SW880-06095

11 Lifting bolt

SW880-06096

6-038
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19)Slowly lift the eccentric shaft with a crane and check
that there is an axial play of 1 to 2 mm.

20)Install lifting bolts and nuts (M22x2.5) on a
subassembly of the brackets (16), (22) and (32) and
dampers (18) as shown on the right.

21)Lift the bracket subassembly with a crane.

K§ Bracket subassembly : 290 kg (639 Ibs.)
g

6-039

Lift with crane.

SW880-06097

SW880-06098

SW880-06099
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22)Lower the bracket subassembly while keeping it level
and install it on the spigot joint of the housing.

(NOTICE)

* Be sure to install the bracket subassembly
correctly in relation to the position of the
breather mounting hole in the housing.

23)Secure the bracket subassembly to the housing with
the sixteen bolts (23) and washers.

7 (23) M16x50 : 265 N'm (195 Ibf-t)

* Wind seal tape around the threaded portion of the
breather (24).
* Install the breather (24).

24)Apply molybdenum-based grease to the splined
portion of the sleeve (40).
* Fit the sleeve (40) to the splined shaft on the
eccentric shaft end.

N Align

with hole. X_3Y
)

mounting X
hole

SW880-06101

SW880-06102

6-040
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25)Apply a thin coat of grease to the O-ring (33).
* Install the O-ring (33) on the vibrator motor (27).

26)Secure the vibrator motor (27) in place with the four
bolts (30).

(NOTICE)

* When installing the vibrator motor, take care not
to allow the O-ring to protrude from the fitting
groove.

7 (30) M10x30 : 60 N'm (44 Ibf-ft)

SW880-06103

SW880-06104

—AWARNING

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

posture.

27)Lift the drum (44) with a crane and reverse it. Then,
stand the drum with the propulsion motor side facing

up.
) Drum (44)
K9

SW880 : 2,690 kg (5,930 Ibs.)
SW990 : 2,760 kg (6,085 Ibs.)

6-041

Wooden block

SW880-06105
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28)Remove the bearing inner race fixture.

29)Install a lifting bolt (M10%1.5) on the shaft end of the

eccentric shaft (4).

30)Slowly lift the eccentric shaft with a crane and check

that there is an axial play of 1 to 2 mm.

/ \
Bearing inner race fixture

SW880-06106

\

Lifting bolt

SW880-06107

=

Lift with crane.\\

SW880-06108

6-042
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31)Apply a thin coat of grease to the O-ring (50).
* Install the O-ring (50) on the propulsion motor (51).

32)Install lifting bolts (M16x2.0) on the propulsion motor
(51).

33)Slowly lift the propulsion motor (51) with a crane and
install it in the drum.

(NOTICE)

* When installing the propulsion motor, take care
not to allow the O-ring to protrude from the fitting
groove.

K§ Propulsion motor (51) : 200 kg (441 Ibs.)
g

6-043

SW880-06109

SWa880-06111
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(NOTICE)

* When installing the propulsion motor (51), pay ) _
attention to the positional relationship with the ;\:\/\\
vibrator motor (27). LN g 7« S |

(N‘\ S B )
({(ﬁi{f/ D - \ ]
/ ""\‘\ \\‘@?‘ \

27

SW880-06112

34)Secure the propulsion motor (51) with the bolts (48)
and washers.

7 (48) M20x60 : 540 N'm (398 Ibf-ft)

35)Install lifting bolts and nuts (M22x2.5) on a
subassembly of the brackets (46) and (54), plate (53)
and dampers (57) as shown on the right.

Nut

SW880-06114

6-044
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36) Lift the bracket subassembly with a crane.

K§ Bracket subassembly : 250 kg (551 Ibs.)
g

37)Lower the bracket subassembly while keeping it
level and install it on the spigot joint of the propulsion
motor (5).

(NOTICE)

* Be sure to install the bracket subassembly
correctly in relation to the position of the
propulsion motor (51).

38)Secure the bracket subassembly to the propulsion
motor (51) with the sixteen bolts (52) and washers.

7 (52) M20x60 : 540 N'm (398 Ibft)

6-045

Lift with crane.

SW880-06116
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VIBRATORY DRUM

39)Lift the assembled drum assembly with a crane and
lay it with the @10 round bar on the vibrator motor
side facing down.
* Hold the drum assembly in place with chocks.

5) Drum assembly
<9 SW880 : 3,100 kg (6,834 Ibs.)

SW990 : 3,215 kg (7,088 Ibs.)

40)Remove the plugs (38-1) and (38-2).
» Supply gear oil from the oil supply port and check
that the oil drips from the gauge port.

* Gearoil : 22 L (5.8 gal.)

* Reinstall the plugs (38-1) and (38-2).

Gauge port
(drain plug)

Oil supply plug

¢ 10 round bar

Chock

¢

AAAAA - [NNNSN

SW880-06118

Gauge port
(drain port)

SW880-06119
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BRAKES

1. BRAKE SYSTEM
1-1. Brake Pedal

0568-51801-0-10036-A

Brake pedal M
N «m

(1)
(2) Return spring

(3) Foot brake switch (9) Nut (M10) : 49 N-m (36 Ibf-ft)
(4) Lever

(5) Stopper bolt (M10x25 P1.25)

(6) Nut (M10 P1.25)

(7) Bolt (M10%20)

(8) Bolt (M10%25)

7-001



BRAKES

1-2. Brake Circuit Configuration

Foot brake switch
(Condition in which brake pedal is pressed)

% @ LgR

Parking brake
indicator lamp

Brw

WY 1 s Y
/B, T

Starter switch

5
L e

Parking brake switch

3
B 5

1 2 LgR

Foot brake relay
(without relay excited)

(Brake ON condition)

Fuse

Propulsion pump neutral relay (1)
(without relay excited)

LY

3 5
LgR

Propulsion pump neutral relay (2)

Br
B
sty |

(with relay excited)

Lo if c| Br

e
B BrY

g

Propulsion pump neutral holding relay

(without relay excited)
LY WL

3 5
Lg

LY BW

B
|

o COM WL
NO

F-R lever

switch 15A

Fuse

Steering pump
(charge pump)

vl

I
! I
L |
Brake solenoid valve
when brake is OFF.
) (with solenoid excited)

“ - -

=3

Rear
Brake :
..\ propulsion
(Brake ON condition) motor

O

7077777

<+—

e

L= |

I

Brake solenoid valve
when brake is ON.
(without solenoid excited)

Brake piston

Spring

Brake
disc
assembly

||||=©

Front
propulsion
Brake motor
(Brake ON condition)

Neutral solenoid valve
Ly (without solenoid excited)

7-002

Propulsion pump

\
[l]

* The arrow (—») symbol shows the direction of the hydraulic oil flow.

Neutral solenoid valve
(with solenoid excited)

/

]

(pump swash plate neutral condition)

SW880-07001
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OPERATOR STATION

1. FLOORBOARD

1-1. Operator Station

SW880-08001

Seat

Steering wheel

Cover

Floorboard
Dashboard

Tilt lock lever
Brake pedal

Swivel lock release pedal

.~~~ o~~~ o~~~

~— O N Y — ~— ~—

8-001



OPERATOR STATION

1-2. Structure of Operator Station

o

\\\Q“\

; S\\
/ ;\/\W o
(/ //Z S ’/ //

SW880-08002

~ /// l © [©]
1 2 o d 1 3
\ o
A o o B o
o o C [ = C
! | _of®e
— s [ ——
L = i I — =
4 5 6 7 —| 8
AP | Fiwith grease
o Jrect = _mngnn x| (| e B
{zﬂ i FH e 17
| T | - T T 1T I
DETAILA SECTION B-B
9 10 1 12 =
N
€
D r | e j D E
N
F— A
@ T
T ¥ T T [ S
14 15 16 17 VIEW D-D
SECTION C-C
(1) Dashboard (10) Nut M10
(2) Lever (11) Pedal
(3) Pin (12) Bolt M10%20
(4) Swing bearing (13) Rod end (right-hand thread)
(5) Bolt M10x50 (14) Locknut (right-hand thread) M10
(6) Bolt M10x50 (15) Tie rod
(7) Pin (16) Locknut (left-hand thread) M10
(8) Spring (17) Rod end (left-hand thread)
(9) Bolt (pedal stopper) M10x40

(5) Bolt M10x50 : 49 N-m (36 Ibf-ft)
(6) Bolt M10x50 : 49 N-m (36 Ibf-ft)
(12) Bolt M10x20 : 49 N-m (36 Ibf-ft)

8-002



OPERATOR STATION

1-3. Adjustment of Swivel Lock Release Pedal

@ Loosen the locknuts (14) and (16).

@ Insert the pin (7) into the fixing hole to lock the pedal.

@ Using the tie rod (15), adjust the pedal height in the locked condition.
% Pedal height: 124 mm (4.9 in.)

@ With the pedal still locked, check that there is no looseness in the dashboard.

(® Depress the pedal (11) and check that the lock is smoothly released.

® If the above checks (@ and B ) show no problem, tighten the locknuts (14) and (16) to fix the
pedal.

Locked Released
SW880-08003 SW880-08004

Pedal released Pedal depressed

* The numbers in parentheses that appear in the above sentences and the numbers in the above
illustrations are consistent with the lead line numbers shown in “1-2. Structure of Operator Station”
(page 8-002).
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WATER SPRAY SYSTEM

1. WATER SPRAY SYSTEM

1-1. Water Spray System Pipe2  Pipe 1 B
3-WAY VALVE : k | - - 1
- > B Tank T i
Drain cock << B an ‘ j‘{ - [~ W*B
<: </: ! T\ i [P
Drain cock [<: < Cauge || @ i“%
‘/5 (i “‘\\ I P;: e
N EOUT | il i 1
| i
D Drain cock ) | T 4
g Lo Li ., il
WATER SPRAY DIAGRAM B i il
Hose il SR i @k
(Cross OUT2—Pump2 IN) Pump2 PUMp2 _ | E E X C
From filter IN OUT Drain cock ! ) g B
ouT a | i X b
~ A Valve E e
Ayl : — N !
et i
| ! ! qf [
q | Bl
][] | == B
Drain cock I ! H } i E :&'E I?’
Hose air Lo | ET bo s TE
(Pump2 OUT—Pipe2) | ! o ey
ouT (Cross OUT1—Pump1 IN) Hose , ¥ :E:E“I:
(Pump1 OUT—PipeT) s | 8 E
ol o
SECTION A-A LI e S —
Cover
Strainer
e == CEELELLULIT CRGEE IEeeE :
= ! -z - P
= C)F s
iz 7 0o |
. i R Stopper i — / // \
o o /
\ o O
L 3. (N __ o o [ / __
L _ L_,, _ o o> —— |-
— =t | g
| ! Bolt ‘V‘ ! hid | /
L (M10X25) : i \ )
~

@ Hose

(Tank OUT—Filter IN) (Filter OUT—Cross IN)

Bolt
(M10X40)
Nut

—~

SECTION B-B

Pin

Nut

Pipe2
IN

1

] L\ Snap pin

DETAIL C

Pipe1 Pipe1

|

Pipe2

Drain cock Nozzle Drain cock

SECTION D-D

\ Bolt

Stopper (M10x25)

SECTION E-E

0568-75801-0-10048-D
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WATER SPRAY SYSTEM

1-2. Water Spray Pump

TA1068

ﬂ
]
B

3/8 STRAIGHT
BARBED FITTING

Specifications

* Model

 Discharge rate

+ Discharge pressure
+ Weight

: 8000-543-250

: 4.5 L/min (1.2 gal./min)
: 0.17 MPa (24.7 psi)

: 1.8 kg (4.0 Ibs.)

3/8 STRAIGHT
BARBED FITTING

SW880-09001
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INSPECTION AND ADJUSTMENT

1. INSPECTION AND ADJUSTMENT

1-1. Inspection and Adjustment
1-1-1. Safety precautions for inspection and adjustment

AWARNING
Unexpected vehicle 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.

ACAUTION
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.

AWARNING
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.

ACAUTION
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.

10-001



INSPECTION AND ADJUSTMENT

1-1-2. 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.

1-1-3. 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.

1-1-4. 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.

10-002



INSPECTION AND ADJUSTMENT

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 £ 41°F)
D Remove the plugs from the couplings (1) and (2)
of the valve block gauge ports. Attach the pressure
gauge through the hose @ and the adapter ® .

» Gauge port : 9/16-18UNF

» Coupling : 9/16-18UNFxM16
« Adapter for hose @ : M16 P=2.0

« Pressure gauge connector ® : M16xG3/8

* Forward-side gauge port (1)

* Reverse-side gauge port 1 (2)

* Pressure gauge :0to 49 MPa

(0 to 7,105 psi)

@ Set the speed mode switch to the “~4@" position.
Q) Set the vibration frequency selector switch to the

“2,500 vpm” position.

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

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

® With the propulsion load at maximum, slowly
move the forward-reverse lever to the side to be
measured. Then, read the pressure indicated by the
pressure gauge.

@ After measuring, promptly return the forward-reverse
lever to “neutral”.

Y Maximum circuit pressure
(pressure override valve setting)
:37.3 1.0 MPa (5,409 * 145 psi)

Valve block

n
L

Propulsion pump

h=:

2

R

Al

SW880-10001

SW880-10002
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INSPECTION AND ADJUSTMENT

2-2. Adjustment

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

2-2-1. If the pressures on both the forward and
reverse sides deviate from the maximum
circuit pressure range by the same value

@ Check the locknut (3) of the pressure override valve
(1-13) for evidence of having loosened. 1-13
@ If there is evidence of the locknut having loosened,
adjust the pressure override valve so that the

pressure becomes within the maximum circuit u o E?] O
pressure range while watching the pressure gauge. .
» To adjust the pressure, loosen the locknut (3) and ® Qe
turn the adjustment screw (4). T
Adjustment screw turned clockwise | O
: Pressure rise 33\=_—=___.—-/ﬁ’

Adjustment screw turned counterclockwise
: Pressure drop
Pressure change rate : 9.8 MPa/turn
(1,421 psifturn) S880-10003
@ If there is no evidence of the locknut having
loosened, remove the pressure override valve (1-13).
@ Check the removed pressure override valve for
trapped dirt and scratches on its seat.
® If trapped dirt is present, disassemble and clean the
pressure override valve.
® If a scratch is found on the seat, replace the
pressure override valve.
@ After adjustment, measure the pressure again and
check that the pressure reaches the maximum
circuit pressure range.

Propulsion pump

Gﬁfm (1-13) Pressure override valve
: 22 N'm (16 Ibf-ft)

Pressure override valve

(NOTICE)

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

SW880-10004

* The numbers such as “1-13” appearing in the above illustrations are consistent with the lead
line numbers shown in the illustration of the propulsion pump in “2-3. Hydraulic Component
Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

2-2-2. If the pressure on either the forward or
reverse side deviates from the maximum
circuit pressure range

@ Check the locknut (5) of the high-pressure relief
valve (1-11) or (1-12) for evidence of having
loosened.

* High-pressure relief valve (1-11): Reverse side
» High-pressure relief valve (1-12): Forward side

@ If there is evidence of the locknut having loosened,
adjust the high-pressure relief valve so that the
pressure becomes within the maximum circuit
pressure range while watching the pressure gauge.

» To adjust the pressure, loosen the locknut (5) and
turn the adjustment screw (6).

Adjustment screw turned clockwise

: Pressure rise
Adjustment screw turned counterclockwise

: Pressure drop
Pressure change rate : 20 MPa/turn

(2,900 psifturn)

@ If there is no evidence of the locknut having
loosened, remove the high-pressure relief valve
(1-11) or (1-12).

@ Check the removed high-pressure relief valve for
trapped dirt and scratches on its seat.

® If trapped dirt is present, disassemble and clean the
high-pressure relief valve.

® If a scratch is found on the seat, replace the high-
pressure relief valve.

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

Mm (1-11) and (1-12) High-pressure relief valve
: 20 N'm (15 Ibf-ft)

(NOTICE)

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

:/—1 2
101'
(@,.I. g

L

By

1 1)

LT

]

©)
©O¢
]

Propulsion pump

SW880-10005

High-pressure relief valve
SW880-10006

* The numbers such as “1-11” and “1-12” appearing in the above illustrations are consistent with the
lead line numbers shown in the illustration of the propulsion pump in “2-3. Hydraulic Component

Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

3. MEASUREMENT AND ADJUSTMENT OF PROPULSION

CHARGE CIRCUIT PRESSURE

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

3-1. Measurement

* Oil temperature during measurement: 50 + 5°C
(122 £ 41°F)

@ Remove the plug from the charge pressure gauge
port (1-8). Attach the pressure gauge through the
adapter © .

» Gauge port: 3/4-16UNF
* Pressure gauge: 0 to 4.9 MPa (0 to 711 psi)

@ Press the parking brake switch to set the parking
brake to “ON”.

@ Start the engine and set the engine speed switch
to the “FULL” position. Then, read the pressure
indicated by the pressure gauge.

% Standard charge relief pressure setting
:2.5+ 0.2 MPa (362 £ 29 psi)

Propulsion pump

Swa80-10007

SW880-10008

* The number “1-8” appearing in the above illustrations is consistent with the lead line numbers
shown in the illustration of the propulsion pump in “2-3. Hydraulic Component Specifications” (page

4-0086).
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INSPECTION AND ADJUSTMENT

3-2. Adjustment

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

(@ Check the locknut (1) of the charge relief valve (1-15)
for evidence of having loosened.

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

» To adjust the pressure, loosen the locknut (1) and
turn the adjustment screw (2).
Adjustment screw turned clockwise

: Pressure rise 1-15
Adjustment screw turned counterclockwise
: Pressure drop Propulsion pump
Pressure change rate : 0.36 MPa/turn SW880-10009

(52 psifturn)

@ If there is no evidence of the locknut having
loosened, remove the charge relief valve (1-15).

@ Check the removed charge relief valve for trapped
dirt and scratches on its seat.

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

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

@ After adjustment, measure the pressure again
and check that the pressure reaches the standard
charge relief valve pressure setting range.

Mm (1-15) Charge relief valve: 44 N-m (32 Ibf-ft)

Charge relief valve

SW880-10010

(NOTICE)

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

* The number “1-15” appearing in the above illustrations is consistent with the lead line numbers

shown in the illustration of the propulsion pump in “2-3. 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 £ 41°F)

@ Disconnect the hoses (2) and (3) from the neutral
solenoid valve (1). Attach the pressure gauge
through the adapter @ .

« Adapter @ : 4-4LOHL6G5TP (Parker part number)

* Pressure gauge: 0 to 4.9 MPa (0 to 711 psi)

@ Press the parking brake switch to set the parking
brake to “ON”.

» With the parking brake “ON”, the pump’s swash
plate remains in the neutral state even if the
forward-reverse lever is moved to either the
forward or reverse side.

(@ Start the engine and set the engine speed switch to
the “FULL” position.

@ Operate the forward-reverse lever and then read the
pressure indicated by the pressure gauge.

* With the parking brake “ON”, the measured
pressures of (2) and (3) are the same.

* With the parking brake “OFF”, the measured
pressures of (2) and (3) are different.

% Standard charge relief setting pressure
:2.5* 0.2 MPa (362 * 29 psi)

10-008

1

Valve block

Propulsion pump

‘ N N
i |2
i
SW880-10011

SW880-10012




INSPECTION AND ADJUSTMENT

5. MEASUREMENT OF PARKING BRAKE RELEASE

PRESSURE

5-1. Measurement

* Oil temperature during measurement: 50 + 5°C
(122 £ 41°F)

@ Disconnect the hose (1) or (2) from the brake
solenoid valve. Attach the pressure gauge through
the adapter @ .

+ Adapter @ : 4-4LOHL6G5TP (Parker part number)
* Pressure gauge: 0 to 4.9 MPa (0 to 711 psi)

@ Confirm that the forward-reverse level is in the
neutral position.

@ Press the parking brake switch to set the parking
brake to “ON”.

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

® Set the parking brake switch to “OFF” and read the
brake release pressure indicated by the pressure
gauge.

% Standard charge relief pressure setting
(brake release pressure)
:2.5%0.2 MPa (362 £ 29 psi)

Brake solenoid valve

SW880-10013

SW880-10012
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INSPECTION AND ADJUSTMENT

6. MEASUREMENT AND INSPECTION OF VIBRATOR
CIRCUIT PRESSURE

6-1. Measurement

* Oil temperature during measurement: 50 + 5°C
(122 £ 41°F)
@ Disconnect the plug from the coupling (1), (2), (3) or Valve block Valve block
(4) of the gauge port to be measured on the valve (for front drum vibration) (for rear drum vibration)
blocks installed in the vibrator circuit. Attach the
pressure gauge through the hose @ and the adapter
©.
» Gauge port : 9/16-18UNF

 Coupling : 9/16-18UNFxM16
« Adapter for hose @ : M16 P=2.0
+ Pressure gauge connector ® : M16xG3/8

 Front drum low-amplitude side gauge port : (1)
 Front drum high-amplitude side gauge port : (2)
* Rear drum low-amplitude side gauge port : (3)
* Rear drum high-amplitude side gauge port: (4)
* Pressure gauge : 0 to 49 MPa (0 to 7,105 psi)

@ Press the parking brake switch to set the parking
brake to “ON”.

@ Set the vibration mode (continuous/automatic)
selector switch to the “Continuous” position.

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

® Press the vibration forward-reverse lever switch to
turn the vibrator drum “ON”. Then, read the pressure
gauge for the maximum value of the vibrator circuit
pressure.

SW880-10014

(NOTICE)

e Take care not to operate the vibratory drum for
a longer period of time than necessary with
the vehicle stationary. Otherwise, the vibrator SW880-10002
bearing could be seized.

® Turn the vibrator drum “OFF” as soon as the
measurement is finished.

Y Maximum circuit pressure value

(effective differential pressure value)
:31.5% 1.0 MPa (4,567 % 145 psi)

10-010



INSPECTION AND ADJUSTMENT

6-2. Inspection

 If the measurement results indicate the pressure
deviating from the maximum circuit pressure range,
make an adjustment in accordance with the procedure
described below.
6-2-1. Inspection of the high-pressure relief
valves installed in the vibrator pump

@ Remove the high-pressure relief valve (2-15), (2-16),
(2-17) or (2-18) responsible for the vibrator whose
circuit pressure is abnormal.

* High-pressure relief valve (2-15)

: Front drum low-amplitude side
» High-pressure relief valve (2-16)

: Rear drum low-amplitude side
 High-pressure relief valve (2-17)

: Front drum high-amplitude side
 High-pressure relief valve (2-18)

: Rear drum high-amplitude side

@ If the setting of the adjustment screw (5) of the
removed high-pressure relief valve is incorrect,
adjust it so that the pressure becomes within the
maximum circuit pressure range.

» To adjust the pressure, turn the adjustment screw.
Adjustment screw turned clockwise
: Pressure rise
Adjustment screw turned counterclockwise
: Pressure drop
Pressure change rate : 4.3 MPalturn
(623 psifturn)

@ If the setting of the adjustment screw is correct,
check it for trapped dirt. If trapped dirt is present,
disassemble and clean the high-pressure relief
valve.

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

® After inspection, measure the pressure again and
check that the pressure reaches the maximum
circuit pressure range.

Mm (2-15) to (2-18) High-pressure relief valve
: 160 N-m (118 Ibf-ft)
(NOTICE)
* Carefully disassemble and reassemble after
taking steps to prevent foreign material from
getting in.

2 2-17 2-18
O° '/
o} | .
@ [_ 'l H | ®
0 © e =)

SW880-10015

rs
ot

|

High-pressure relief valve

SW880-10016

* The numbers “2-15,” “2-16,” “2-17” and “2-18” appearing in the above illustrations are consistent
with the lead line numbers shown in the illustration of the propulsion pump in “2-3. Hydraulic

Component Specifications” (page 4-006).
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INSPECTION AND ADJUSTMENT

6-2-2. Inspection of the high-pressure relief
valves (port relief valves) installed in the
valve blocks in the vibrator circuit

(@ Check the locknut (10) of the high-pressure relief
valves (6), (7), (8) or (9) for evidence of having
loosened.
 High-pressure relief valve (2-15)

: Front drum low-amplitude side
* High-pressure relief valve (2-16)

: Front drum high-amplitude side
* High-pressure relief valve (2-17)

: Rear drum low-amplitude side
 High-pressure relief valve (2-18)

: Rear drum high-amplitude side

@ If there is evidence of the locknut having loosened,
adjust the high-pressure relief valve so that the
pressure becomes within the maximum circuit
pressure range while watching the pressure gauge.

+ Before adjusting the pressure, energize the solenoid
valve installed in the valve block to have it function
as a port relief valve.

» To adjust the pressure, loosen the locknut (10) and
turn the adjustment screw (11).

Adjustment screw turned clockwise
: Pressure rise
Adjustment screw turned counterclockwise
: Pressure drop
Pressure change rate : 14 MPalturn
(2,030 psifturn)

@ If there is no evidence of the locknut having
loosened, remove the high-pressure relief valve (6),
(7), (8) or (9) and check the valves for trapped dirt
and scratches on the seat.

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

® If a scratch is found on the seat, replace the high-
pressure relief valve.

® After adjustment, measure the pressure again and
check that the pressure reaches the maximum
circuit pressure range.

%m (6) to (9) High-pressure relief valve
: 13.5 N'm (10 Ibf-ft)

(NOTICE)

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

10-012

Valve block
(for front drum vibration)

Valve block
(for rear drum vibration)

SW880-10017

High-pressure relief valve
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INSPECTION AND ADJUSTMENT

7. MEASUREMENT AND INSPECTION OF VIBRATION

CHARGE CIRCUIT PRESSURE

7-1. Measurement

* Oil temperature during measurement: 50 + 5°C
(122 £ 41°F)

(D Remove the plug from the charge pressure gauge
port (2-19). Attach the pressure gauge through the
adapter ® .

» Gauge port: 9/16-18UNF
* Pressure gauge: 0 to 4.9 MPa (0 to 711 psi)

@ Press the parking brake switch to set the parking
brake to “ON”.

Q@ Start the engine and set the engine speed switch to
the “FULL” position.

% Standard charge relief setting pressure
:2.5*0.2 MPa (362 * 29 psi)

©

O N ©n

@

£,9C

2-19
-]
L C
:
SW880-10019

SW880-10020

* The number (2-19) shown in the illustration above corresponds with the reference number for the
part shown in the vibration pump drawing in 2-3. Hydraulic Equipment Specification (Page 4-006).
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INSPECTION AND ADJUSTMENT

7-2. Inspection

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

+ Since the vibration charge relief valve is a fixed type, [2
. o . ®
adjustment of the pressure setting is not possible. 5
@R the vibration ch lief valve (2-20) @[ - 1] ¢
emove the vibration charge relief valve (2-20). 551 = ©
@ Check the removed vibration charge relief valve for 1,:—@—@ =
trapped dirt and other abnormalities. 5-20

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

@ If the pressure still deviates from the standard
charge pressure setting range after the valve is SW880-10021
disassembled and cleaned, replace the vibration
charge relief valve.

® After inspection, measure the pressure again and
check that the pressure reaches the standard
charge relief pressure setting range.

ﬁﬁgm (2-20) Vibration charge relief valve
: 90 N-m (66 Ibf-ft)

(NOTICE)

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

Vibration charge relief valve

SW880-10022

* The number “2-20” appearing in the above illustrations are consistent with the lead line numbers
shown in the illustration of the propulsion pump in “2-3. Hydraulic Component Specifications” (page
4-006).
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8. MEASUREMENT AND INSPECTION OF STEERING

CIRCUIT PRESSURE
8-1. Measurement

—AWARNING

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

* Oil temperature during measurement: 50 + 5°C
(122 £ 41°F) \

D Remove the hose (1) on the outlet side of the }
steering pump. Attach the pressure gauge through |
the adapter () .

+ Adapter () : 12-4LOHL6GT5TP (Parker part number)
* Pressure gauge: 0 to 24.5 MPa (0 to 3,553 psi)

@ Confirm that the forward-reverse lever is in the
neutral position properly.

@ Start the engine and set the engine speed switch
to the “FULL” position. Turn the steering wheel !
to operate the relief valve and read the pressure ;L

\
\

Steering pump

indicated by the pressure gauge.

[l SW880-10023

% Standard maximum circuit pressure
:17.5 £ 1.0 MPa (2,538 * 145 psi)

SW880-10024
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8-2. Inspection

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

@ Remove the relief valve (2) from the orbitrol.

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

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

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

® After inspection, measure the pressure again and
check that the pressure reaches the standard (2) Relief valve

SW880-10025

maximum circuit pressure range.

(NOTICE)

e Carefully disassemble and reassemble after
taking steps to prevent foreign material from
getting in.
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1. TROUBLESHOOTING

1-1. Safety Precautions for Troubleshooting

A WARNING
Unexpected vehicle 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.
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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.

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.

7. 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.

O WOWN -

1-4. Wire Color Code and Number

Bl / Light / Yellow/
B |Black By [0 1 L |Blue Lgy | D99\ \white yL | Yoo
Yellow stripe Yellow stripe Blue stripe
Black/ Blue/ White/ Yellow/
. BR LR R R WB YR
10 — Terminal number Red stripe G |Green Red stripe ed Black stripe Red stripe
_1 99_ Wire number BW \?\;iizlstripe cB clel;xecekngtripe LW \?\;:i/e stripe RB Egi/k stripe WL \Igz:etes/tripe Yw :\7:5: gtripe
St BW Wire color Black/ G / Blue/ Red/ White/
. . BY acl L reen Ly ue R e WR ite
AVS wire size Yellow stripe ¢ Blue stripe Yellow stripe ¢ Green stripe Red stripe Gy | Gray
Gl / Red/ White/
« The arrangement of connector | Br |Brown GR | e Lg |Lightgreen | RL |~ Lwy ["™ | o | orange
. . Red stripe Blue stripe Yellow stripe
terminals shown above is that -
: BrB Brown/ oW Green/ LaB Light green/ RW Red/ v | Yeliow sb | skv blue
of connecting surfaces on the Black stripe White stripe 9% Black stripe White stripe Y
connector side. Brown/ Green/ Light green/ Red/ Yellow/
BrR GY LgR RY YB P | Pink
r Red stripe Yellow stripe 9 Red stripe Yellow stripe Black stripe n
Brown/ Light green/ Yellow/
Brw LgW YG Pu | Purpl
r White stripe 9 White stripe Green stripe . urpie
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2. ELECTRICAL SYSTEM TROUBLESHOOTING

2-1. When Performing Electrical System Fault Diagnosis
2-1-1. Safety rules and precautions to take during electric circuit fault diagnosis

AWARNING

* Be very careful because the 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.

* Batteries can explode! All lead acid batteries generate hydrogen gas which is highly
flammable. If ignited by a spark or flame, the gas may explode vilolently causing spraying
of acid and fragmentation of the battery and possible severe personal injuries. Wear safety
glasses when working near batteries. In case of contact with acid, flush immediately with
water.

* Never disconnect any battery cable or charging circuit cable while the engine is running. If connection
between the battery and the charging unit is broken, the charging unit will be damaged.

* 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.)

+ Always disconnect the ground side of the battery first.

 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.)

* When measuring a waterproof connector, use an intermediate connector to prevent contact failure
and corrosion. If there is no intermediate connector, use a pointed lead or a wire or sticking a needle
into a relevant wire as illustrated below.

» Do not ground the circuit of the control unit or apply voltage to it unless otherwise specified.

<Measurement from the backside of connector> <Measurement using a lead>

Test probe

c ‘ Wire O
onnector @
7\ [ ]

i El i § O Needle

SW880-11001
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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
| |
[ ]
1 2 3
1 5 2 3 4
I ]
| |
I I I I I
Main power source Ground of Signal from Power to
of equipment B equipment A equipment A || equipment A
Battery

o
o

Equipment B

SW880-11002

1) Measuring resistance using tester
1-1) Measuring resistance of equipment A (measuring resistance between terminals 1 and 3)

Equipment A
Connector Harness

1I | 2 3 :
szgzg ®
Ohmmeter/

(tester)

; '
£2 N —
1 2 3

Equipment A

ﬁ
-1
(4]
N
w
S

I I I I
Main power source| |Ground of Signal from ||Power to
of equipment B equipment A| |equipment A| |equipment A
Equipment B
SW880-11003

Inspection procedure

@ 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)

Connector A Connector B
Harness / Equipment A
EquipmentA:I ///// I:Equipment B Ohmmeter 1 2 7
(tester) . ,
2 3
[3[2]1] ®
il

] 5 2 3 4

]
1 1
I I I I I
Main power source| |Ground of Signal from ||Power to
of equipment B equipment A| |lequipment A| |equipment A
Equipment B
SW880-11004

Inspection procedure

(D 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.

1-3) Measuring resistance of grounding wire (measuring resistance between terminal 5 of equipment
B and ground)

Harness
Connector /
777771 || Ecvipmente
Ohmmeter
(tester)
ARIBEE 5
li 7
Main power source
of equipment B
Battery i
o o Equipment B
SW880-11005

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
vehicle 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.
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(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.

2) Measuring voltage 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
Ohmmeter

(tester) \(\5_
4

Main power source| |Ground of Signal from ||Power to
of equipment B equipment A| |equipment A| | equipment A

L =
[$}]
N
w

Equipment B

SW880-11006

Inspection procedure

(D Connect the connectors of equipment A and that of equipment B.

@ 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 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.

(NOTICE)

* When measuring the voltage, connect the tester in parallel to the portion to be measured. The
voltage can be measured only when the test probes are connected to the terminals with the
connectors connected in position. For that purpose, the following measurement methods are
available: preparing a test harness; inserting a needle from the backside of the connector;
or removing the tape from the harness to separate each wire and sticking a needle into the
relevant wire. Inserting a needle from the backside of the connector and sticking a needle into
a relevant wire could result in corroded connector terminal or harness interior.
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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)

Equipment A
1 - 1 2 3
Equipment A '/ / Equipment B P DY
7‘ K Ammeter : , Harness
/ (tester) 1 > 5T (connecting
terminals)
1J_2J_3J |_3J_2J_1
l U | ‘_1| 5 2 3 4
/‘ Z I I I I I
y l Main power source| |Ground of Signal from ||Power to
of equipment B equipment A| |equipment A| | equipment A
Harness_ _
(connecting terminals) Equipment B
SW880-11007

Inspection procedure

@ Disconnect the connector of equipment A.

(2 Connect the terminals other than those to be measured using a harness.
(Be sure to use a harness with a jacket.)

@ 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.

(NOTICE)

* When measuring the current, connect the tester in series to the portion to be
measured. Although the connector needs to be disconnected to allow the test probes
to connect to the terminals, the terminals other than those used for measurement
must be connected because otherwise the equipment will not operate properly.
For that purpose, the following measurement methods are available: preparing a test harness
or connecting the tester to the portion to be measured with the connector disconnected and
making a connection with other terminals using a harness. Measuring the current with the
terminals other than those used for measurement connected using a harness could result in a
short circuit 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) Check for blown fuses disconnections and corrosion.

(A fatigue open circuit cannot be identified visually. Use a tester for checking.)

2-2) 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.

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 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.

2-3) How to find cause of failure when fuse blown is reproduced

11-008

@ 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.
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» 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.

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

: The relay and wiring on the relay coil side are normal.

No sound heard: Turn the starter switch OFF temporarily, replace the relay, and inspect again.

Sound heard
Still no sound
Continuity

Voltage

: A relay failure occurred.

: Using a tester, check the harness.

: 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.)

: With the relay disconnected, turn the starter switch ON and turn the operating
switch ON. 24V (or 12V) (between vehicle body ground) should not reach the
relay coil input terminal. Confirm this.

Identify the location (section) to which 24V (or 12V) 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

Voltage

: @ 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 terminal.)

: With the connector disconnected, turn the starter switch ON and check whether
24V (or 12V) 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 24V (or 12V)
reaches. Then replace the harness or take other action.
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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.

2-2. Blink Codes

2-2-1. Description of blink codes

* The engine control unit constantly monitors the input and output status to control each system.

* The engine control unit performs the system diagnostics function. When any system problem is
detected, it illuminates the warning lamp and stores the blink code in memory.

» The statuses are displayed by the engine check lamp.

ENGINE CHECK lamp

O
©

|
O

DIAGNOSTIC switch

Lamp check : The lamp lights up for approx. 2 sec. after switching on the starter switch.

Steady light : A system error or an engine variable value (temperature or pressure etc.) is in the
warning range is occurered.

Fast flashing: The engine is in danger condition. Stop the vehicle immediately as soon as it is safe to
do so.

Blink code checking procedure:

@ Actuating the DIAGNOSTIC switch for more than 2 seconds.

@ The ENGINE CHECK lamp goes out and first fault is output as a blink code after releasing the
DIAGNOSTIC switch.

@ When the blink code disappears, the lamp goes out and remains off for 5 seconds.

@ If the control unit has stored other blink codes in memory, actuating the diagnosis switch displays
the next code.

® Actuating the switch again displays the first code.

® After the fault has been repaired, turn off the ignition switch. When the ignition switch is turned on
again 30 seconds after that, the lamp goes out.
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Example of blink code display
Example: Blink code 2-1-4
The lamp lights up 0.4 second twice, 0.8 second once and then 0.4 seconds four times.

0.4 sec| 0.4 sec|| 0.8 sec. 0.4 sec. 0.4 sec. 0.4 sec. 0.4 sec.

ENGINE CHECK lamp ON

ENGINE CHECK lamp OFF N R I R I I I R

SW880-11008

(NOTICE)

* The SERDIA code can be read by connecting a German-made diagnosis tester to the diagnosis
connector. The SERDIA (SERvice DIAgnosis) code allows you to identify the cause of the fault
in greater detail than the blink code.

2-2-2. Blink code list
Blink code SERDIA

Short (0.4 sec.) | Long (0.8 sec.) | Short (0.4 sec.) code
1 1

Description

1 112 | Faulty CAN
1 1 2 113 | Faulty CAN
1 1 5 117 | Faulty CAN
1 1 6 118 | Faulty CAN
120
122
1 1 8 124 | Faulty CAN
125
127
121
1 1 9 123 Faulty CAN
126
128
1 2 3 54 | Faulty coolant temperature warning lamp
1 2 6 138 | Faulty hand throttle
1 2 8 149 | Defective intake air temperature sensor
1 3 3 136 Temperature sensor 1
137
21
212
213 )
1 3 4 Faulty rail pressure
214
215

216
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Blink code SERDIA o
Description
Short (0.4 sec.) | Long (0.8 sec.) | Short (0.4 sec.) code
176
177 . )
Faulty metering unit valve
1 3 5 178
179
195 | Faulty oil pressure warning lamp
1 3 6 11| Faulty air filter condition
1 3 7 182 .
Faulty main relay
1 3 8 183
1 3 9 184 | ECU internal defect
1 4 2 81 | Faulty engine operating signal lamp
189 | Faulty engine speed switch 1
1 4 3 190 | Faulty engine speed switch 2
191 | Faulty engine speed switch 3
1 4 4 201 | Faulty oil temperature sensor
1 4 5 200 | Faulty override switch
208 ) o
1 4 6 Faulty rail pressure limit valve
236
209 )
1 4 7 Faulty rail pressure sensor
210
1 4 9 218 | ECU internal defect
153 . -
1 5 1 Multiple faulty injectors
154
155 . o
1 5 2 Multiple faulty injectors
156
157 .
1 5 3 ECU internal defect
158
159 "
1 5 4 Faulty injector 1
160
161 n
1 5 5 Faulty injector 2
162
163 "
1 5 6 Faulty injector 3
164
165 .
1 6 1 Faulty injector 4
166
167 n
1 6 2 Faulty injector 5
168
169 "
1 6 3 Faulty injector 6
170
171 N
1 6 4 Faulty injector 7
172
173 "
1 6 5 Faulty injector 8
174
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Blink code SERDIA

Description
Short (0.4 sec.) | Long (0.8 sec.) | Short (0.4 sec.) code

75
2 1 2 76 | Faulty engine speed signal
77

2 1 3 78 | Faulty engine speed signal

79
2 1 4 30 Over speed or overrun

90
2 1 6 91 Faulty fuel low-pressure sensor

2 1 9 82 | Faulty engine brake flap actuator

14
2 2 2 15 Faulty accelerator

32
2 2 3 33 Faulty intake pressure sensor

196 | Faulty oil pressure sensor

55 | Faulty coolant temperature sensor

12| Faulty accelerator

NINININ
NINININ
N[o|lo| b~

133 | Faulty fuel temperature sensor

87 | Faulty fuel filter sensor (sedimentor)/Faulty
89 | water level inside fuel filter (sedimentor)

197
2 3 1 198 | Faulty oil pressure sensor
199

56 | Faulty coolant temperature

150 | Faulty intake air temperature

37 | Faulty coolant level

NINININ
N AW IN

W W W w

134 | Faulty fuel temperature

83 | Faulty fan speed actuator

86 | Faulty fan speed

38
39
40
41
2 4 1 42 Detection of misfire
43
44
45
46

47

186
2 6 1 187 | Faulty main relay
188

11-013



TROUBLESHOOTING

Blink code

Short (0.4 sec.)

Long (0.8 sec.)

Short (0.4 sec.)

SERDIA
code

Description

18

Faulty air heater valve

17

19

20

Faulty air heater relay

131

192

193

194

Faulty CAN

142

ECU internal defect

219

221

222

ECU internal defect

16

ECU internal defect

139

140

Faulty temperature sensor 2

w

22

23

Faulty battery voltage

53

Faulty glow lamp

106

Faulty CAN

110

Faulty CAN

WiWwW w|w

AlWIW[IN

48

Faulty shutoff request

69

70

Faulty EGR actuator

71

Faulty EGR actuator

72

Faulty EGR actuator

a

223

224

Faulty start relay

225

Faulty fault indicator lamp (engine check lamp)

226

Faulty ignition ON detection

227

Faulty engine start switch

232

Faulty vehicle speed signal

94

Faulty CAN

95

Faulty CAN

52

Faulty engine brake

24

Faulty No. 1 cylinder injection start timing

25

Faulty No. 2 cylinder injection start timing

26

Faulty No. 3 cylinder injection start timing

27

Faulty No. 4 cylinder injection start timing

28

Faulty No. 5 cylinder injection start timing

29

Faulty No. 6 cylinder injection start timing

30

Faulty No. 7 cylinder injection start timing

[ENOENORESO RN ENO RN REOREO RN NN RES RN NN RN

WIW W W W WWWINDNINDNININ|~—|—~

OIN[O|OA|R[WIN|~|O|INO |~ |bdW

31

Faulty No. 8 cylinder injection start timing
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Blink code

Short (0.4 sec.)

Long (0.8 sec.)

Short (0.4 sec.)

SERDIA

code Description

74 | Faulty engine output

175 | Faulty rail pressure

141

143

144

145

ECU internal defect
146

147

228

235

2-3. Error Codes

2-3-1. Description of error codes
» The vehicle control unit (V/C) constantly monitors the input and output status to control each system.
* The vehicle control unit (V/C) performs the system diagnostics function. When any system problem is
detected, it displays the corresponding error code on the multiple display.

2-3-2. Error code list

Error code Description Symptom
EO1 Faulty potentiometer inside forward-reverse
E02 lever
EO3 . .
E04 Inoperative vehicle
Faulty forward and reverse travel
EO5
EO6
Exact meter indicator lamp does not light.
E11 Faulty speed sensor Automatic speed function does not operate.
Vehicle speed is not displayed.
E15 Faulty road surface temperature sensor Display does not switch to temperature indication.
. . Automatic speed function does not operate.
Faulty frequency selector switch (three input —
E21 signals) Vibration does not occur or frequency cannot be
changed.
E22 Faulty IPF selector switch (four input signals) |Automatic speed function does not operate.
E31 Faulty front travel proportional valve output Inoperative vehicle
current
E32 Faulty rear travel proportional valve output Inoperative vehicle
current
E33 Faulty left vibration proportional magnetic Vibration does not occur or frequency cannot be
valve output current changed.
E34 Faulty right vibration proportional magnetic Vibration does not occur or frequency cannot be
valve output current changed.
o Automatic speed function does not operate.
E41 Faulty CAN communication - —
Tachometer in combination meter does not work.
. Exact meter indicator lamp does not light.
E42 Defect between display and controller

Vehicle speed is not displayed.
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TROUBLESHOOTING

Fig. : 2-4-1
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TROUBLESHOOTING

2-4. Engine
Check the following items before troubleshooting.

* The forward-reverse lever is in the “neutral” position.
* No fuse blew.
* The parking brake switch is ON.

* Check any ground circuit which belongs to the components to be checked.

2-4-1. Engine will not start (1/8)

Reference Fig. : 2-4-1
1) When engine check lamp is illuminated or flashing

Blink
code

Check point

Check/Cause

Action

3-1-8
or
5-1-4

1. Connector

- Check the battery and EMR 3 connector (pin 28) for corrosion,
breakage, bending and looseness.
- If any abnormality is found, the connector is faulty.

Replace the connec-

tor or terminal.

2. Harness

(1) Measure the resistance between the starter switch terminal BR
wire and the EMR 3 connector pin 28 BR wire.
Standard resistance: 10 Q or less
(2) Measure the resistance between the starter switch terminal L
wire and the battery relay terminal WG wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness or fusible link is faulty.

Repair or replace the
harness or fusible link.

3. Battery

- Measure the battery voltage or specific gravity.
Standard voltage: 12V or more
Standard specific gravity: 1.26 or more
- If the measured value is below standard, the battery capacity is
insufficient.

Charge or replace the

battery.

4. EMR 3

- If either the blink code 3-1-8 or 5-1-4 flashes and no abnormality
is found in the connector, harness or battery in the above inspec-
tions, the EMR 3 is faulty.

Replace the EMR 3.

11-017



TROUBLESHOOTING

Fig. : 2-4-2
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shown above is that of connecting
surface on the connector side.
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that of connecting surface on the connector side.
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410 03 . a1
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TROUBLESHOOTING

2-4-1. Engine will not start (2/8)

Reference Fig. : 2-4-2
1) When engine check lamp is illuminated or flashing

- If any abnormality is found, the connector is faulty.

Blink Check point Check/Cause Action

code

5-1-2 |1. Connector |- Check the parking brake relay, starter motor relay, start check re- | Replace the connec-
or lay and EMR 3 connector (pin 43) for corrosion, breakage, bend- |tor or terminal.

5-1-5 ing and looseness.

2. Harness

(1) Measure the resistance between the starter switch terminal BR
wire and the start check relay pin 1 BR wire.
Standard resistance: 10 Q or less
(2) Measure the resistance between the start check relay pin 3 BY
wire and the EMR 3 connector pin 43 BY wire.
Standard resistance: 10 Q or less
(3) Measure the resistance between the EMR 3 connector pin 43
BY wire and the fuse box pin 10 BY wire.
Standard resistance: 10 Q or less
(4) Measure the resistance between the fuse box pin 14 GY wire
and the parking interlock relay pin 5 GY wire.
Standard resistance: 10 Q or less
(5) Measure the resistance between the parking interlock relay pin
3 Y wire and the starter motor relay pin 5 Y wire.
Standard resistance: 10 Q or less
(6) Measure the resistance between the starter motor relay pin 3
LB wire and the starter switch terminal LB wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

3. Parking
Interlock
Relay

(1) When the starter switch is ON, measure the voltage between
the parking interlock relay pin 1 inlet BrY wire and the chassis
ground.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the parking interlock relay pin 5 inlet GY wire and the chassis
ground.

Standard voltage: 12V or more

(3) When the starter switch is ON, measure the voltage between
the parking interlock relay pin 3 inlet Y wire and the chassis
ground.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK and the item (3) is NG, the

parking interlock relay is faulty.

Replace the parking
interlock relay.
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TROUBLESHOOTING

Fig. : 2-4-2
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shown above is that of connecting
surface on the connector side.
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TROUBLESHOOTING

2-4-1. Engine will not start (3/8)

Reference Fig. : 2-4-2
1) When engine check lamp is illuminated or flashing

Blink
code

Check point

Check/Cause

Action

5-1-2
or
5-1-5

4. Starter
Motor
Relay

(1) When the starter switch is ON, measure the voltage between
the starter motor relay pin 1 inlet BW wire and the chassis
ground.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the starter motor relay pin 5 inlet Y wire and the chassis
ground.

Standard voltage: 12V or more

(3) When the starter switch is ON, measure the voltage between
the starter motor relay pin 3 inlet LB wire and the chassis
ground.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK and the item (3) is NG, the

starter motor relay is faulty.

Replace the starter
motor relay.

5. Start
Check
Relay

(1) When the starter switch is ON, measure the voltage between
the start check relay pin 1 BR wire and the chassis ground.
Standard voltage: 12V or more
(2) When the starter switch is START, measure the voltage be-
tween the start check relay pin 3 BY wire and the chassis
ground.
Standard voltage: 12V or more
(3) When the starter switch is START, measure the voltage be-
tween the start check relay pin 5 and the chassis ground.
Standard voltage: 12V or more
- If the above items (1) and (2) are OK and the item (3) is NG, the
start check relay is faulty.

Replace the start
check relay.

6. Starter
Switch

- Check the continuity between O and O according to the starter
switch connection table.
The switch is OK if there is continuity between the connec-
tions O—0O of all the switch positions.
- If there is no continuity, the starter switch is faulty.

Replace the starter
switch.

7.EMR 3

- If either the blink code 5-1-2 or 5-1-5 flashes and no abnormality
is found in the connector, harness, parking interlock relay, starter
motor relay, start check relay and starter switch in the above in-
spections, the EMR 3 is faulty.

Replace the EMR 3.
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TROUBLESHOOTING

Fig. : 2-4-3
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TROUBLESHOOTING

2-4-1. Engine will not start (4/8)

Reference Fig. : 2-4-3
1) When engine check lamp is illuminated or flashing

Blink
code

Check point

Check/Cause

Action

1-3-7,
1-3-8
or
2-6-1

1. Connector

- Check the EMR 3 main relay and EMR 3 connector (pins 1, 3, 5
and 72) for corrosion, breakage, bending and looseness.
- If any abnormality is found, the connector is faulty.

Replace the connec-
tor or terminal.

2. Harness

(1) Measure the resistance between the battery relay terminal L
wire and the EMR main relay pin 1 LgR wire and the resistance
between the battery relay terminal L wire and the EMR main
relay pin 3 LgR wire.

Standard resistance: 10 Q or less

(2) Measure the resistance between the EMR main relay pin 5 YR

wire and the EMR 3 connector pin 1, 3 and 5.
Standard resistance: 10 Q or less

(3) Measure the resistance between the EMR main relay pin 2 BY

wire and the EMR 3 connector pin 72.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness or fuse (25A) is faulty.

Repair or replace the
harness or fuse (25A).

3. EMR Main
Relay

(1) Measure the resistance between the EMR main relay pin 1 in-
let LgR wire and the chassis ground.
Standard voltage: 12V or more
(2) Measure the resistance between the EMR main relay pin 3 in-
let LgR wire and the chassis ground.
Standard voltage: 12V or more
(3) Measure the resistance between the EMR main relay pin 5 in-
let YR wire and the chassis ground.
Standard voltage: 12V or more
- If the above items (1) and (2) are OK and the item (3) is NG, the
EMR main relay is faulty.

Replace the EMR
main relay.

4. EMR 3

- If any of the blink codes 1-3-7, 1-3-8 and 2-6-1 flashes and no
abnormality is found in the connector, harness and EMR main re-
lay in the above inspections, the EMR 3 is faulty.

Replace the EMR 3.

2-8-2,
2-9-2
or
5-5-5

1. EMR 3

- When the starter switch is ON, check that the voltage between
the EMR 3 connector pins 1, 3 and 5 YR wires and pins 2, 4 and
6 B wires and the voltage between the EMR 3 connector pin 28
BR wire and pins 2, 4 and 6 B wires are in the standard range.

Standard voltage: 12V or more
- If the above item is OK, the EMR 3 interior is faulty.

Replace the EMR 3.
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TROUBLESHOOTING

Fig. : 2-4-4
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Parking interlock relay
Starter motor relay

Circuit diagram
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DC contactor Starter motor
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TROUBLESHOOTING

2-4-1. Engine will not start (5/8)
Reference Fig. : 2-4-4
2) When the engine check lamp is neither illuminated nor flashing

Check point Check/Cause Action
1. Starter Switch - Check the continuity between O and O according to the starter  |Replace the starter
switch connection table. switch.
The switch is OK if there is continuity between the connec-
tions O-0 of all the switch positions.
- If there is no continuity, the starter switch is faulty.
2. Starter Motor (1) When the starter switch is START, measure the voltage be- Replace the starter
tween the starter motor pin 30 and the chassis ground. motor.
Standard voltage: 12V or more
(2) When the starter switch is START, measure the voltage be-
tween the starter motor pin 50 and the chassis ground.
Standard voltage: 12V or more
- If the starter motor does not run even though the above items (1)
and (2) are OK, the start motor is faulty.

3. Battery Relay (1) When the starter switch is OFF, measure the voltage between |Replace the battery
the battery relay primary terminal and the chassis ground. relay.
Standard voltage: 12V or more
(2) When the starter switch is ON, measure the voltage between
the battery relay BrY wire terminal and the chassis ground.
Standard voltage: 12V or more
- If the above items (1) and (2) are OK and the battery relay
switching click does not sound when the starter switch is turned
ON, the battery relay is faulty.

4. DC Contactor (1) When the starter switch is ON, measure the voltage between |Replace the DC con-
the DC contactor pin 1 and the chassis ground. tactor.
Standard voltage: 12V or more
(2) When the starter switch is ON, measure the voltage between
the DC contactor pin 2 and the chassis ground.
Standard voltage: 12V or more
(3) When the starter switch is START, measure the voltage be-
tween the DC contactor pin A1 and the chassis ground.
Standard voltage: 12V or more
- If the starter motor does not run even though the above items (1),
(2) and (3) are OK, the DC contactor is faulty.

5. Parking Brake (1) When the starter switch is ON, measure the voltage between | Replace the parking
Switch the parking brake switch pin 1 inlet WY wire and the chassis brake switch.
ground.

Standard voltage: 12V or more
(2) When the starter switch is ON, measure the voltage between
the parking brake switch pin 2 inlet BrY wire and the chassis
ground.
Standard voltage: 12V or more
- If the above item (1) is OK and the item (2) is NG, the parking
brake switch is faulty.
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Fig. : 2-4-4
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TROUBLESHOOTING

2-4-1. Engine will not start (6/8)

Reference Fig. : 2-4-4
2) When the engine check lamp is neither illuminated nor flashing

Check point

Check/Cause

Action

6. Parking Interlock
Relay

(1) When the starter switch is ON, measure the voltage between
the parking interlock relay pin 1 inlet BrY wire and the chassis
ground.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the parking interlock relay pin 5 inlet GY wire and the chassis
ground.

Standard voltage: 12V or more

(3) When the starter switch is ON, measure the voltage between
the parking interlock relay pin 3 inlet Y wire and the chassis
ground.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK and the item (3) is NG, the

parking interlock relay is faulty.

Replace the parking

interlock relay.
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TROUBLESHOOTING

Fig. : 2-4-5
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TROUBLESHOOTING

2-4-1. Engine will not start (7/8)

Reference Fig. : 2-4-5
2) When the engine check lamp is neither illuminated nor flashing

Check point

Check/Cause

Action

7. Forward-Reverse
Lever Switch
(interlock switch)

- Check the continuity between the forward-reverse lever switch
COM terminal and NC terminal with the forward-reverse lever in
neutral and with the starter switch OFF.

- The switch is OK if there is continuity. If there is no continuity, the
forward-reverse lever switch is faulty.

Replace the forward-
reverse lever switch.

8. Starter Motor
Relay

(1) When the starter switch is ON, measure the voltage between
the starter motor relay pin 1 inlet BW wire and the chassis
ground.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the starter motor relay pin 5 inlet Y wire and the chassis
ground.

Standard voltage: 12V or more

(3) When the starter switch is ON, measure the voltage between
the starter motor relay pin 3 inlet LB wire and the chassis
ground.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK and the item (3) is NG, the

starter motor relay is faulty.

Replace the starter
motor relay.

9. Harness Connect-
ing Between
Terminals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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TROUBLESHOOTING

Fig. : 2-4-6

11-030

Fuel schematic

1

Fuel container

A= minimum distance 500 mm

Fuel pre-filter with manual supply pump for filling the
low-pressure area (mounted on device side)

Line to the fuel supply pump

Fuel supply pump

Line to the spin-on fuel filter

Exchangeable fuel filter

Fuel line to the control block

Control block FCU (Fuel Control Unit)

Fuel line from the control block to the high-pressure
pumps and the rail

High-pressure pump

Rail

Fuel line to the injector

Injector

Fuel return line at the cylinder head

Fuel return to fuel tank
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TROUBLESHOOTING

2-4-1. Engine will not start (8/8)

Reference Fig. : 2-4-6
3) Fuel system is abnormal

Check point

Check/Cause

Action

1. Fuel Tank

- Check that the fuel tank is filled with diesel oil.
- If the quantity is low, the fuel is not delivered to the fuel system.

Fill the tank with fuel.

- Check that the there is no water has entered the fuel tank.
- If water has entered the tank, the engine does not start.

Drain water from the
tank.

- Check that the quality of the diesel oil is sufficient.
- If the oil does not meet the standard, the engine may fail.

Replace the fuel in the
tank with an appropri-
ate one.

2. Fuel Prefilter
(with sedimenter),
Fuel Filter

- Check that the water in the sedimenter is not above the upper
limit.

- If the amount of water exceeds the limit, the engine does not
start.

Drain water.

- Check the filter for clogging.
- Insufficient supply of proper fuel due to clogging of the filter.

(NOTICE)
* Air bleeding should be performed whenever the filter is re-
placed.

- Replace the filter.
- Bleed the filter.

3. Fuel Supply Pump

- Disconnect the hose connecting to the fuel supply pump and
check that fuel flows out of the pump.

- If fuel does not flow out of the pump, it is not delivered to the fuel
system.

(NOTICE)
* Air bleeding should be performed whenever the fuel supply
pump is replaced.

- Replace the fuel

supply pump.
- Bleed the pump.

4. Hoses Connecting
Between Parts

- Check the hose between the fuel tank and the fuel filter for fuel
leakage and clogging.
- Hose failure due to deterioration

(NOTICE)
¢ Air bleeding should be performed whenever the fuel hose is
replaced.

Replace the hose.
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TROUBLESHOOTING

Fig. : 2-4-7
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TROUBLESHOOTING

2-4-2. Insufficient output of engine or engine malfunction (1/2)

Reference Fig. : 2-4-7
1) When the engine check lamp is illuminated or flashing

Blink
code

Check point

Check/Cause

Action

1-2-8,
2-2-3
or
2-3-3

1. Connector

- Check the air pressure switch and EMR 3 connector (pin 77) for
corrosion, breakage, bending and looseness.
- If any abnormality is found, the connector is faulty.

Replace the connec-
tor or terminal.

2. Harness

(1) Measure the resistance between the air pressure switch input
terminal P wire and the EMR 3 connector pin 77 P wire.
Standard resistance: 10 Q or less
(2) Measure the resistance between the air pressure switch input
terminal WB wire and the fuse box 9 inlet WB wire.
Standard resistance: 10 Q or less
(3) Measure the resistance between the fuse box 12 inlet WR wire
and the battery relay terminal W wire.
Standard resistance: 10 Q or less
- If the above resistance is abnormal, the harness or fusible link is
faulty.

Repair or replace the
harness or fusible link.

3. Air Pres-
sure
Switch

- When the starter switch is OFF, check the continuity between the
air pressure switch inlet terminals.

- No continuity indicates the normal condition. If continuity is pres-
ent, the air pressure switch is faulty.

Replace the air pres-
sure switch.

4. EMR 3

- If any of the blink codes 1-2-8, 2-2-3 and 2-3-3 flashes and no
abnormality is found in the connector, harness or air pressure
switch in the above inspections, the EMR 3 is faulty.

Replace the EMR 3.

2-2-8

1. Connector

- Check the fuel sensor and EMR 3 connector (pins 63 and 64) for
corrosion, breakage, bending and looseness.
- If any abnormality is found, the connector is faulty.

Replace the connec-
tor or terminal.

2. Harness

(1) Measure the resistance between the fuel sensor inlet terminal
GR wire and the EMR 3 connector pin 63 GR wire.
Standard resistance: 10 Q or less
(2) Measure the resistance between the fuel sensor inlet terminal
GY wire and the EMR 3 connector pin 64 GY wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

3. Fuel
Sensor

- When the starter switch is OFF, check the continuity between the
fuel sensor inlet terminals.

- No continuity indicates the normal condition. If continuity is pres-
ent, the fuel sensor is faulty.

Replace the fuel sen-
sor.

4. EMR 3

- If the blink code 2-2-8 flashes and no abnormality is found in
the connector, harness and fuel sensor in the above inspections
when the water in the fuel filter is below the upper limit, the EMR
3 is faulty.

Replace the EMR 3.
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TROUBLESHOOTING

Fig. : 2-4-8
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Coolant level sensor

E BR

Battery relay

p 14:E/G SPEED OUT DIAG. CAN H:82d

p 15:E/G SPEED IN DIAG. CAN L:604

Coolant level sensor connector

* The arrangement of connector terminals shown
above is that of connecting surface on the

connector side.

Coolant level sensor

Battery

Fusible link

\ Battery relay
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TROUBLESHOOTING

2-4-2. Insufficient output of engine or engine malfunction (2/2)

Reference Fig. : 2-4-8
1) When the engine check lamp is illuminated or flashing

corrosion, breakage, bending and looseness.
- If any abnormality is found, the connector is faulty.

Blink Check point Check/Cause Action
code
2-3-5 |1. Connector |- Check the coolant level sensor and EMR 3 connector (pin 79) for | Replace the connec-

tor or terminal.

2. Harness |(1) Measure the resistance between the EMR 3 connector pin 79 | Repair or replace the
LgB wire and the coolant level sensor inlet terminal LgB wire. | harness.
Standard resistance: 10 Q or less
(2) Measure the resistance between the coolant level sensor inlet
terminal WL wire and the fuse box 6 inlet WL wire.
Standard resistance: 10 Q or less
(3) Measure the resistance between the fuse box 12 inlet WR wire
and the battery relay terminal W wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness or fusible link is faulty.
3. Coolant (1) Remove the coolant level sensor from the radiator and check |Replace the coolant
Level Sen- the continuity between the coolant level sensor input terminal  |level sensor.
sor LgB and WL wires with the lower end (about 20 mm) of the
sensor dipped in water.
There is continuity in the normal condition.
(2) Remove the coolant level sensor from the water as it was in
the item (1) and check the continuity again.
There is no continuity in the normal condition.
- If the above item (1) or (2) is NG, the coolant level sensor is
faulty.
4. EMR 3 - If the blink code 2-3-5 flashes and no abnormality is found in the |Replace the EMR 3.

connector, harness or coolant level sensor in the above inspec-
tions, the EMR 3 is faulty.
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TROUBLESHOOTING

2-4-3. No charging

* When the start switch is ON, the charge warning lamp lights up.
Reference Fig. : 2-4-9

1) When the engine

check lamp is neither illuminated nor flashing

Check point

Check/Cause

Action

1. Alternator

(1) After turning the starter switch to the START position, measure
the voltage between the alternator terminal B and the chassis
ground.

Standard voltage: 12V or more at middle or higher engine
speeds

(2) When the starter switch is ON, measure the voltage between
the alternator terminal D+ and the chassis ground.

Standard voltage: 12V or more

- If the item (1) is NG, the alternator is faulty.

- If the above item (1) is OK and the item (2) is NG, the regulator is

faulty.

Replace the alternator
or regulator.

2. Lamp Check Relay

(1) When the starter switch is ON, measure the voltage between
the lamp check relay pin 1 inlet LgW wire and the chassis
ground.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the lamp check relay pin 2 inlet LgB wire and the chassis
ground.

Standard voltage: 12V or more

(3) When the starter switch is ON, measure the voltage between

the lamp check relay pin 5 inlet B wire and the chassis ground.
Standard voltage: 12V or more

- If the above items (1) and (2) are OK and the item (3) is NG, the

lamp check relay is faulty.

Replace the lamp
check relay.

3. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness or fusible link is faulty.

Repair or replace the
harness or fusible link.
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TROUBLESHOOTING

Fig. : 2-4-10
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TROUBLESHOOTING

2-4-4. Engine speed cannot be switched

Reference Fig. : 2-4-10
1) When the engine check lamp is illuminated or flashing

tor (pins 14 and 15) for corrosion, breakage, bending and loose-
ness.
- If any abnormality is found, the connector is faulty.

Blink Check point Check/Cause Action
code
1-4-3 |1. Connector |- Check the engine speed switch, resistor unit and EMR 3 connec- | Replace the connec-

tor or terminal.

2. Harness

(1) Measure the resistance between the EMR 3 connector pin 14
BrR wire and the resistor unit terminals three BrR wires.
Standard resistance: 10 Q or less
(2) Measure the resistance between the resistor unit terminal W
wire and the engine speed switch pin 2 W wire.
Standard resistance: 10 Q or less
(3) Measure the resistance between the resistor unit terminal YR
wire and the engine speed switch pin 3 YR wire.
Standard resistance: 10 Q or less
(4) Measure the resistance between the resistor unit terminal L
wire and the engine speed switch pin 5 L wire.
Standard resistance: 10 Q or less
(5) Measure the resistance between the engine speed switch pin 6
Br wire and the engine speed switch pin 1 Br wire.
Standard resistance: 10 Q or less
(6) Measure the resistance between the engine speed switch pin 4
RW wire and the EMR 3 connector pin 15 RW wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

3. Engine
Speed
Switch

(1) Disconnect the engine speed switch terminal wires 1 through
6. When the engine speed switch is in the IDLE position, check
the continuity between the engine speed switch pins 1 and 2
and between 4 and 6.

There is continuity in the normal condition.

(2) When the engine speed switch is in the MID position, check the
continuity between the engine speed switch pins 1 and 3 and
between 4 and 6.

There is continuity in the normal condition.

(3) When the engine speed switch is in the FULL position, check
the continuity between the engine speed switch pins 1 and 3
and between 4 and 5.

There is continuity in the normal condition.

- If the above item (1), (2) or (3) is NG, the engine speed switch is

faulty.

Replace the engine
speed switch.

4. Register
Unit

(1) Remove the 4P connector at both ends of the resistor unit and
measure the resistance between the resistor unit terminal W
wire and the BrR wire (R1).

Standard resistance: 8.2 kQ

(2) Measure the resistance between the resistor unit terminal YR

wire and the BrR wire (R2).
Standard resistance: 4.3 kQ

(3) Measure the resistance between the resistor unit terminal L

wire and the BrR wire (R3).
Standard resistance: 1.0 kQ
- If the above item (1), (2) or (3) is NG, the resistor unit is faulty.

Replace the resistor
unit.

5.EMR 3

- If the blink code 1-4-3 flashes and no abnormality is found in the
connector, harness, engine speed switch and resistor unit in the
above inspections, the EMR 3 is faulty.

Replace the EMR 3.
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TROUBLESHOOTING

Fig. : 2-4-11
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TROUBLESHOOTING

2-4-5. Glow plug is not heated (Engine starting performance is bad)

Reference Fig. : 2-4-11
1) When the engine check lamp is illuminated or flashing.

rosion, breakage, bending and looseness.
- If any abnormality is found, the connector is faulty.

Blink Check point Check/Cause Action
code
2-6-3 |1. Connector |- Check the glow plug, switch relay and EMR 3 connector for cor- |Replace the connec-

tor or terminal.

2. Harness

(1) Measure the resistance between the battery relay terminal R
wire and the switch relay terminal R wire.
Standard resistance: 10 Q or less
(2) Measure the resistance between the switch relay terminal wire
(connected to the glow plug) and each glow plug inlet wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

3. Glow Plug

- When the starter switch is START, measure the voltage between
the glow plug inlet terminal and the chassis ground.
Standard voltage: 12V or more
- If the voltage is normal, the glow plug is faulty.

Replace the glow
plug.

4. Switch
Relay or
EMR 3

(1) When the starter switch is START, measure the voltage be-

tween the switch relay terminal R wire and the chassis ground.

Standard voltage: 12V or more
(2) When the starter switch is START, measure the voltage be-
tween the switch relay terminal (connected to the glow plug)
and the chassis ground.
Standard voltage: 12V or more
- If the above item (1) is OK and the item (2) is NG, the switch re-
lay or EMR 3 is faulty.

Replace the switch
relay or EMR 3.
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Fig. : 2-4-12
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TROUBLESHOOTING

2-4-6. Engine check lamp does not illuminate
Reference Fig. : 2-4-12

Check point

Check/Cause

Action

1. Diagnosis Switch

- When the starter switch is OFF and the diagnosis switch is ON,
check the continuity between the diagnosis switch pins 1 and 2.
The switch is OK if there is continuity.
- If there is no continuity, the diagnosis switch is faulty.

Replace the diagnosis
switch.

2. Engine Check
Lamp

- When the starter switch is ON, measure the voltage between the
engine check lamp terminal LR wire and the chassis ground.
Standard voltage: 12V or more
- If the voltage is normal, engine check lamp is faulty.

Replace the engine
check lamp.

3.EMR 3

(1) Check the EMR 3 connector (pins 25 and 55) for corrosion,
breakage, bending and looseness.

(2) When the starter switch is ON, check that the voltage between
the EMR 3 connector pins 1, 3 and 5 YR wires and pins 2, 4
and 6 B wires and between the EMR 3 connector pin 28 BR
wire and pins 2, 4 and 6 B wires are in the standard range.

Standard voltage: 12V or more
- If the above items (1) and (2) are OK, the EMR 3 is faulty.

Replace the EMR 3.

4. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance above is abnormal, the harness is faulty.

Repair or replace the
harness.
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Fig. : 2-4-13
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2-4-7. CAN communication is abnormal

Reference Fig. : 2-4-13
1) When the engine check lamp is illuminated or flashing

Check point

Check/Cause

Action

, | 1. Connector

- Check the vehicle controller connector (pins 16, 17 and 18) and
EMR 3 connector (terminals 61 and 62) for corrosion, breakage,
bending and looseness.

- If any abnormality is found, the connector is faulty.

(NOTICE)

¢ Since shielded twisted wires are used for CAN communica-
tion between the vehicle controller and the EMR 3, repair is
not approved. Be sure to replace them.

Replace the connec-
tor harness assembly.

5-2-6 2. Harness

(1) Measure the resistance between the diagnosis connector ter-
minal RB wire and the RY wire.
Standard resistance: 60 £ 5 Q
(2) Measure the resistance between the EMR 3 pin 62 RB wire
and the vehicle controller pin 16 RB wire.
Standard resistance: 10 Q or less
(3) Measure the resistance between the EMR 3 pin 61 RY wire
and the vehicle controller pin 17 RY wire.
Standard resistance: 10 Q or less
- If the resistance measured in the item (1) is NG, the harness or
terminator is faulty.
- If the resistance measured in the item (2) or (3) is NG, the har-
ness is faulty.

(NOTICE)

¢ Since shielded twisted wires are used for CAN communica-
tion between the vehicle controller and the EMR 3, repair is
not approved. Be sure to replace them.

Replace the termina-
tor or connector har-
ness assembly.

3.EMR 3

- Faulty CAN communication

Note: EMR 3 for transmission is faulty.

Replace the EMR 3.

(NOTICE)

« If the faulty condition is not resolved after performing the engine troubleshooting listed above,
please contact SAKAI HEAVY INDUSTRIES, LTD.
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Fig. : 2-5-1
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TROUBLESHOOTING

2-5. Propulsion

Check the following items before troubleshooting.
* No fuse has been blown and power is applied up to the fuses.

* When measuring voltage without disconnecting connectors, refer to the description of voltage
measurement methods (P.11-006).

* Check any ground circuit which belongs to the components to be checked.

2-5-1. Vehicle moves neither forward nor backward (1/5)
* Check whether the display shows any error code.
* The parking brake switch is OFF (brake OFF).
* The foot brake switch is ON (brake OFF).
Reference Fig. : 2-5-1
1) When the display shows any error code

Error Check point Check/Cause Action
code
E 01 |[1. Connector |- Check the potentiometer connector and vehicle controller con- Replace the connec-
or nector (pins 10, 11 and 12) for corrosion, breakage, bending and |tor or terminal.
E 02 looseness.
- If any abnormality is found, the connector is faulty.
2. Harness |- Measure the resistance between the potentiometer connector Repair or replace the

terminal R, W and B wires and the vehicle controller connector harness.
pins 10 (R wire), 11 (W wire) and 12 (B wire).
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

3. Potentiom- | (1) When the starter switch is ON, measure the voltage between |Replace the potenti-
eter the potentiometer input terminal R wire and the potentiometer |ometer.
ground terminal B wire.
Standard voltage: 5 + 0.5V
(2) When the starter switch is ON, measure the voltage between
the potentiometer output terminal W wire and the potentiometer
ground terminal B wire.
(D When the forward-reverse lever is in neutral position
Standard voltage: 2.5V
@ When the forward-reverse lever is in the full forward posi-
tion
Standard voltage: 3.6V — 4V
@ When the forward-reverse lever is in the full reverse posi-
tion
Standard voltage: 1V — 1.4V
- If the item (1) is OK and any of the measurements in the item (2)
is NG, the potentiometer is faulty.

4. Vehicle (1) When the starter switch is ON, measure the voltage between |Replace the vehicle
Controller the vehicle controller input power supply pins 30, 31 and 32 controller.
and the ground pins 33, 34 and 44.
Standard voltage: 12V or more
(2) When the starter switch is ON, measure the voltage between
the vehicle controller pins 10 (positive side) and 12 (ground
side).
Standard voltage: 5 + 0.5V
- If the item (1) is OK and the item (2) is NG, the vehicle controller
is faulty.
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Fig. : 2-5-2
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= The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.
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2-5-1. Vehicle moves neither forward nor backward (2/5)

* Check whether the display shows any error code.
* The parking brake switch is OFF (brake OFF).
* The foot brake switch is ON (brake OFF).
Reference Fig. : 2-5-2
1) When the display shows any error code

Error Check point Check/Cause Action

code

E 03 |[1. Connector |- Check the forward-reverse lever switch connector and vehicle Replace the connec-
or controller connector (pin 39) for corrosion, breakage, bending tor or terminal.

E 04 and looseness.

- If any abnormality is found, the connector is faulty.

2. Harness

(1) Measure the resistance between the forward-reverse lever
switch connector terminal BW wire and the vehicle controller
connector pin 39 BW wire.

Standard resistance: 10 Q or less

(2) Measure the resistance between the forward-reverse lever
switch connector terminal WL wire and the fuse box 6 input WL
wire.

Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

3. Forward-
Reverse
Lever
Switch

(1) When the forward-reverse lever switch is in the neutral position
and the starter switch is OFF, check the continuity between the
forward-reverse lever switch COM terminal inlet and the NC
terminal.

There is continuity in the normal condition.

(2) When the forward-reverse lever is in the forward or reverse
position and the starter switch is OFF, check the continuity be-
tween the forward-reverse lever switch COM terminal inlet and
the NO terminal.

There is continuity in the normal condition.

- If the item (1) or (2) is NG, the forward-reverse lever switch is

faulty.

Replace the forward-
reverse lever switch.

4. Vehicle
Controller

- If the error code E 03 or E 04 is displayed and no abnormality is
found in the connector, harness and forward-reverse lever switch
in the above inspections, the vehicle controller is faulty.

Replace the vehicle
controller.
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Fig. : 2-5-2
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= The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.
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2-5-1. Vehicle moves neither forward nor backward (3/5)
* Check whether the display shows any error code.

* The parking brake switch is OFF (brake OFF).

* The foot brake switch is ON (brake OFF).

Reference Fig. : 2-

5-2

1) When the display shows any error code

Check/Cause

Action

- Check the back buzzer switch connector and vehicle controller
connector (pin 38) for corrosion, breakage, bending and loose-
ness.

- If any abnormality is found, the connector is faulty.

Replace the connec-
tor or terminal.

- Measure the resistance between the back buzzer switch connec-
tor terminal RY wire and the vehicle controller connector pin 38
RY wire.

Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

(1) When the forward-reverse lever is in the neutral position and
the starter switch is OFF, check the continuity between the
back buzzer switch COM terminal inlet and the NC terminal.

There is no continuity in the normal condition.

(2) When the forward-reverse lever is in the forward position and
the starter switch is OFF, check the continuity between the
back buzzer switch COM terminal inlet and the NC terminal.

There is no continuity in the normal condition.

(3) When the forward-reverse lever is in the reverse position and
the starter switch is OFF, check the continuity between the
back buzzer switch COM terminal inlet and the NC terminal.

There is continuity in the normal condition.

- If any of the items (1), (2) and (3) is NG, the back buzzer switch

is faulty.

Replace the back
buzzer switch.

Error .
code Check point
E 05 |1. Connector
or
E 06
2. Harness
3. Back
Buzzer
Switch
4. Vehicle
Controller

- If the error code E 05 or E 06 is displayed and no abnormality is
found in the connector, harness and back buzzer switch in the
above inspections, the vehicle controller is faulty.

Replace the vehicle
controller.
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Fig. : 2-5-3
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0.58 | 0.58 [0.54B]0.5vB[0. 58 0.50v|0.564[0 58¢| 0 5L | 0.56 0.5v8] 0.58 |0.5ML| Iﬂ i Joss| 1
R EREA AP LG DRI PRCEN N .30 (P PPPSw PO B B BLEE 101381138 ) ekiNG
0.580.5L9|0.5YL|0.5pw(0 5CB O 0.58V[0.5RY[0.5L9| 0.5Y P.5BrY 0 0.58|0.5v|0.58 O 0.58[05V[05R| | i
g |22 [ 12| 124 ) 122 | 120 L L P L B 18 | | 1|10 ol
0.564)0.5L9[0.58r] 0.5L | 0.56 0.56Y[0.5¥L{0.56R]0.5LYp . 58¢R 0.58 [0.5RY|0.5R8) I NERE
§ [ 121 (125 ] 123 [ 121 136 | 44 | 135 | 134 [ 133 130 [ 129 | 128 143 [ 182 | 141
"+ |0.58[0.58| 058|058 0.58 | 0.58 |0.56Y]0.56R/0. 56/ 058058 [0.500 0.5V8(0.56L 0.5V,
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Propulsion proportional magnetic valve solenoid ground

NTHON-DEUTSCH LIMITED

HOUS ING:DRC28-40SA-LO11 X1

#20 SOCKET:0462-201-20141 X36
SEALING PLUG $20:0413-204-2005 X4

« The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

NTHON-DEUTSCH LIMITED
HOUSING:DRC26-24SA X1

$20 SOCKET:0462-201-20141 X17
SEALING PLUG #20:0413-204-2005 X7

Propulsion proportional magnetic valve solenoid

Propulsion proportional magnetic valve solenoid

b (L) a(R)

Propulsion pump

11-052

PROPULSION PUMP
HARNESS SI[DE
DEUTSCH CONNECTOR

MARKING

PROPULSION PUMP
HARNESS SIDE
DEUTSCH CONNECTOR

* The arrangement of connector terminals shown above
is that of connecting surfaces on the connector side.
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TROUBLESHOOTING

2-5-1. Vehicle moves neither forward nor backward (4/5)
* Check whether the display shows any error code.
* The parking brake switch is OFF (brake OFF).
* The foot brake switch is ON (brake OFF).
Reference Fig. : 2-5-3
1) When the display shows any error code

Error Check point Check/Cause Action

code

E 31 |[1. Connector |- Check the propulsion proportional magnetic valve solenoid con- |Replace the connec-
or nector and vehicle controller connector (pins 60 and 61) for cor- |tor or terminal.

E 32 rosion, breakage, bending and looseness.

- If any abnormality is found, the connector is faulty.

2. Harness

- Measure the resistance between the propulsion proportional
magnetic valve solenoid connector terminal G, L and B wires and
the vehicle controller connector pin 60 G and B wires and pin 61
L and B wires.

Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

(NOTICE)

 Since shielded twisted wires are used for the vehicle con-
troller terminal harness, repair is not approved. Be sure to
replace them.

Replace the harness.

3. Propul-
sion Pro-
portional
Magnetic
Valve
Solenoid
ForR

- Disconnect the harness for the propulsion proportional magnetic
valve solenoid F or R and measure the resistance of the coil.
Standard resistance: 5.5 Q
- If the resistance is abnormal, the corresponding propulsion pro-
portional magnetic valve solenoid F or R is faulty.

Replace the propul-
sion proportional mag-
netic valve solenoid F
orR.

4. Vehicle
Controller

(1) When the starter switch is ON, measure the voltage between
the vehicle controller input power supply pins 30, 31 and 32
and the ground terminals 33, 34 and 44.

Standard voltage: 12V or more

(2) When the starter switch is ON and the propulsion speed selec-
tor switch is in the drive position (9 position), measure the
current between the propulsion proportional magnetic valve so-
lenoid F terminal G wire (positive side) and the B wire (ground
side).

Or, measure the current between the propulsion proportional
magnetic valve solenoid R terminal L wire (positive side) and
the B wire (ground side).

While measuring the current, operate the forward-reverse lever

from the neutral position to the full forward or reverse position.
Standard current: 200 mA (neutral position)
Standard current: 410 mA or more (at starting)
Standard current: 1,350 mA or less (full forward or reverse

position)
- If the item (1) is OK and the item (2) is NG, the vehicle controller
is faulty.

(NOTICE)

* Refer to the description of current measurement methods
(P.11-007). Since the current value is output in PWM, the
standard values shown above represent a maximum insta-

neous value.
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TROUBLESHOOTING

Fig. : 2-5-4

VEHICLE CONTROLLER

FOOT BRAKE SWITCH
FOOT BRAKE RELAY

Neutral relay (1)

PROPULSION PUMP
NEUTRAL RELAY (1)

@ Ly @ B
@ Ler 1/56\_Zc ®s8

Neutral relay (2) Neutral holding relay

PROPULSION PUMP
NEUTRAL RELAY (2)

B Le
@ O e |
e |
== NEUTRAL P— J
T S0L. VALVE X8 @ sry PARKING INTERLOCK RELAY_

PROPULSION PUMP
NEUTRAL HOLDING RELAY

@ Ly [(EXE
o
6 L ®: o
1
_—l— 00 0 0 6 0 0 0 0 ©
- 0O ®©@ ® @ ® G ® @ 2 0O
20 15 15 15 15 15 20 20 20 20
A A A A A A A A A A
] ® @ o
0 0—0—0—0—0—0—0 0—0

FUSE BOX

Neutral solenoid @

F;:CIZV ZOI\2
= 4

@@\ @i i@ﬂ

=

L Valve block

Circuit diagram o
Circuit diagram

C a .
e e
- N/CINOg LS| ) TR
IEE ¥
f e b Neutral relay (1)

Neutral holding relay

Neutral relay (2)

) CONNECTOR 61 10-4843
(SUMITOMO)
MARKING) —= |-~ | TERMINAL :7116-2090
NEU (YAZAKI)

= 15| 71
] 12 s 212 NEUTRAL RELAY (1)
MARK NG ol (RB6B-SL) LeR[ LY [HARNESS SIDE CONNECTOR
NEU 73| NEUTLAL RELAY @) £ CONNECTOR:6110-4643
B [7N| To | HARNESS SIDE CONNECTOR  arkrng| - [ 2 (SUMITOMO)

X
"8 |yL | TERMINAL:7116-2090
7B v (YAZAKI)

|- HOLDING RELAY
0 | LY [ HARNESS SIDE CONNECTOR

HOL

* The arrangement of connector terminals shown above
is that of connecting surfaces on the connector side.

SWa880-11012
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TROUBLESHOOTING

2-5-1. Vehicle moves neither forward nor backward (5/5)
* Check whether the display shows any error code.
* The parking brake switch is OFF (brake OFF).
* The foot brake switch is ON (brake OFF).
Reference Fig. : 2-5-4
2) When the display shows no error code
* The forward-reverse lever is in the neutral position.

* The brake is OFF.

Check point

Check/Cause

Action

1. Neutral Solenoid

- Disconnect the harness for the neutral solenoid and measure the
resistance of the caoil.
Standard resistance: 12.3 Q
- If the resistance is abnormal, the neutral solenoid is faulty.

Replace the neutral
solenoid.

2. Neutral Relay (1)

(1) When the starter switch is ON, measure the voltage between
the neutral relay (1) pin 1 inlet LgR wire and the ground pin 2 B
wire.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between

the neural relay (1) pin 3 inlet LY wire and the chassis ground.
Standard voltage: 12V or more

(3) When the starter switch is ON, measure the voltage between

the neural relay (1) pin 5 inlet Br wire and the chassis ground.
Standard voltage: 12V or more

- If the above items (1) and (2) are OK and the item (3) is NG, the

neural relay (1) is faulty.

Replace the neutral
relay (1).

3. Neutral Relay (2)

(1) When the starter switch is ON, measure the voltage between
the neural relay (2) pin “a” inlet BrY wire and the chassis
ground.

There is no current in the normal condition.

(2) When the starter switch is ON, measure the voltage between

the neural relay (2) pin “c” inlet Br wire and the chassis ground.
Standard voltage: 12V or more

(3) When the starter switch is ON, measure the voltage between

the neural relay (2) pin “f” inlet Lg wire and the chassis ground.
Standard voltage: 12V or more
- If the above items (1) and (2) are OK and the item (3) is NG, the

neural relay (2) is faulty.

Replace the neutral
relay (2).

4. Neutral Holding Re-
lay

(1) When the starter switch is ON and the forward-reverse lever
switch is in any other position than neutral, measure the volt-
age between the neutral holding relay pin 1 inlet Lg wire and
the ground pin 2 B wire.

Standard voltage: 12V or more

(2) When the starter switch is ON and the forward-reverse lever
switch is in any other position than neutral, measure the volt-
age between the neutral holding relay pin 3 inlet LY wire and
the chassis ground.

Standard voltage: 12V or more

- If the above item (1) is OK and the item (2) is NG, the neutral

holding relay is faulty.

Replace the neutral
holding relay.

5. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

(NOTICE)

« If the standard voltage cannot be measured with the pins of the neutral relays (1), (2) and the
neutral holding relay, in particular, check the relevant harness.
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TROUBLESHOOTING

Fig. : 2-5-5

EXACT METER MULTIPLE
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above is that of connecting surface on the
21212 connector side.
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s " & - SWP-6F Terminal
8 o—3 SWP-6M
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« The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

Vehicle speed sensor specifications

= Supply power voltage

5V=0. 25

» Maximum required current

25mA Y

* Output signal

21 pulses/rev.

+ Connector

Output signal 1

Output signal 2

Revolving
direction output

11-056

DEUTSCH DTM-Series B-Pin

BT™M 04-8P

Sensor pin I/0
Output signal 2
Revolving direction output
Output signal 1
Supply power voltage
0V (GND)

[N S ENN [N IO N

UL
JERERERN)

High: (Input voltage - 0.6 V) or more
Low: 0.6 V orless

High: (Input voltage - 0.6 ) or more
Low: 0.6 Vorless

Revolving

direction: Right
Revolving
direction: Left

High: (Input voltage - 0.6 V) or more

Low: 0.6 Vorless

Vehicle speed sensor

£ A6

g

MARK ING
0

=

Rear propulsion motor

¥ *
¥ ¥
SPEED SENSOR

_¥_[ta0 HARNESS SIDE

P B DEUTSCH CONNECTOR

DTM06-65

139 | 138

v | R

* The arrangement of connector terminals shown above is

that of connecting surface on the connector side.
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TROUBLESHOOTING

2-5-2. Vehicle moves neither forward nor backward only in automatic speed mode

* Check whether the display shows any error code.
* The parking brake switch is OFF (brake OFF).
* The foot brake switch is ON (brake OFF).
Reference Fig. : 2-5-5
1) When the display shows any error code

connector (pins 7, 8 and 9) for corrosion, breakage, bending and
looseness.
- If any abnormality is found, the connector is faulty.

tor or terminal.

Error Check point Check/Cause Action
code
E 11 |1. Connector |- Check the vehicle speed sensor connector and vehicle controller | Replace the connec-

2. Harness

- Measure the resistance between the vehicle speed sensor con-
nector terminal R, W and B wires and the vehicle controller con-
nector pin 7 R wire, pin 8 W wire and pin 9 B wire.

Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the

harness.

3. Vehicle
Speed
Sensor

(1) When the starter switch is ON, measure the voltage between
the vehicle speed sensor input terminal R wire and the exact
meter ground terminal B wire.

Standard voltage: 5V

(2) Start the engine and rotate the vibratory drum. Measure the
pulse between the vehicle speed sensor B and W with a pulse
meter.

Standard pulse: 21 pulses/rotation

- If the above item (1) is OK and the item (2) is NG, the vehicle

speed sensor is faulty.

Replace the vehicle

speed sensor.

4. Vehicle
Controller

- If the error code E 11 is displayed and no abnormality is found in
the connector, harness and vehicle speed sensor in the above
inspections, the vehicle controller is faulty.

Replace the vehicle

controller.
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TROUBLESHOOTING

Fig. : 2-5-6

11-058
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* The arrangement of connector terminals shown above is
that of connecting surface on the connector side.
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TROUBLESHOOTING

2-5-3. Vehicle speed cannot be changed

* Set the speed selector switch to the 4@ position.
Reference Fig. : 2-5-6

Check point

Check/Cause

Action

1. Speed Selector
Switch

(1) When the starter switch is ON, measure the voltage between
the speed selector switch pin 1 inlet YW wire and the chassis
ground.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the speed selector switch pin 3 inlet BrR wire and the chassis
ground.

Standard voltage: 12V or more

(3) When the speed selector switch is switched from the work con-
dition (-~ position) to the drive condition (9 position) with
the starter switch ON, measure the voltage between the speed
selector switch pin 2 and the chassis ground.

Standard voltage: 12V or more

- If the above item (1) is OK and the item (2) or (3) is NG, the

speed selector switch is faulty.

Replace the speed
selector switch.

2. Resistor Unit

- Measure the resistance between the resistor unit terminal inlet
BrR wire 39 and the B wire 44.
Standard resistance: 300 Q
- If the resistance is abnormal, the resistor unit is faulty.

(NOTICE)
* The resistor unit is used to stabilize the contact of the
switch.

Replace the resistor
unit.

3. Vehicle Controller

(1) When the starter switch is ON, measure the voltage between
the vehicle controller input power supply pins 30, 31 and 32
and the ground pins 33, 34 and 44.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the vehicle controller input supply pin 45 BrR wire and the pin
58 B wire.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK, the vehicle controller is

faulty.

Replace the vehicle
controller.

4. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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Fig. : 2-5-5
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Vehicle speed sensor specifications

= Supply power voltage

5V=+0. 25

» Maximum required current

25mA Y

* Output signal

21 pulses/rev.

+ Connector

DEUTSCH DTM-Series B-Pin

BT™M 04-8P

Sensor pin I/O

Output signal 2

Revolving direction output

Output signal 1

Supply power voltage

0V (GND)

oo [& | [N

Output signal 1

Output signal 2

UL
JERERERE)

High: (Input voltage - 0.6 V) or more
Low: 0.6 Vorless

High: (Input voltage - 0.6 V) or more
Low: 0.6 V or less

Revolving
direction output

Revolving
direction: Right
Revolving
direction: Left

High: (Input voltage - 0.6 V) or more

Low: 0.6 V or less

11-060

Vehicle speed sensor
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Rear propulsion motor
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([ R

* The arrangement of connector terminals shown above is
that of connecting surface on the connector side.
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TROUBLESHOOTING

2-5-4. Automatic speed function does not work (1/7)

* Set the speed selector switch to the -4 position.
(The automatic speed function is disabled when the speed selector switch is in the 9 position.)

* Check that the speed selector can be switched between the work speed (< position) and the drive
speed (4@ position).

» Set the engine speed switch to the FULL position.
(The automatic speed function is disabled when the engine speed switch is in any other position than
the FULL position.)
Reference Fig. : 2-5-5
1) When the display shows any error code

Error Check point Check/Cause Action
code
E 11 |1. Connector |- Check the speed sensor connector and vehicle controller con- Replace the connec-
nector (pins 7, 8 and 9) for corrosion, breakage, bending and tor or terminal.
looseness.
- If any abnormality is found, the connector is faulty.
2. Harness |- Measure the resistance between the speed sensor connector ter- | Repair or replace the
minal R, W and B wires and the vehicle controller connector pin 7 | harness.
R wire, pin 8 W wire and pin 9 B wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.
3. Speed (1) When the starter switch is ON, measure the voltage between | Replace the speed
Sensor the speed sensor input terminal R wire and the exact meter Sensor.
ground terminal B wire.
Standard voltage: 5V
(2) Start the engine and rotate the drum. Measure the pulse be-
tween the speed sensor terminal W wire and the speed sensor
ground terminal B wire with a pulse meter.
Standard pulse: 21 pulses/rotation
- If the above item (1) is OK and the item (2) is NG, the speed sen-
sor is faulty.
4. Vehicle - If the error code E 11 is displayed and no abnormality is found in | Replace the vehicle
Controller | the connector, harness and speed sensor in the above inspec- controller.
tions, the vehicle controller is faulty.

11-061



TROUBLESHOOTING

Fig. : 2-5-7
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F
~ amo s“‘%’“’, @ :
MR EMERGENCY
& Ze offetes )
B g9l e3> | |t SNP-3F = MARKING
& 7igmmn @ff FREQUENCY Sv. 31 [ 32 [ 33 1" o
¥ HA[?(!‘NENSESC ]'80ng Wwile|L
Vit|>ration fn_eqtrj]ency e O e np@
selector switc| o O <Y SY * The arrangement of connector terminals shown
| © above is that of connecting surface on the
o @ exaie connector side.
® [—"

SW880-11015

11-062
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2-5-4. Automatic speed function does not work (2/7)
« Set the speed selector switch to the < position.
(The automatic speed function is disabled when the speed selector switch is in the 9 position.)
* Check that the speed selector can be switched between the work speed (<@ position) and the drive

speed (4@ position).
» Set the engine speed switch to the FULL position.

(The automatic speed function is disabled when the engine speed switch is in any other position than
the FULL position.)

Reference Fig. : 2-5-7

1) When the display shows any error code

Error
code

Check point Check/Cause Action

E 21 |[1. Connector |- Check the frequency selector switch connector and vehicle con- |Replace the connec-
troller connector (pins 25 and 26) for corrosion, breakage, bend- |tor or terminal.
ing and looseness.

- If any abnormality is found, the connector is faulty.

2. Harness |(1) Measure the resistance between the frequency selector switch | Repair or replace the
connector terminal G and L wires and the vehicle controller harness.
connector pin 25 G wire and 26 L wire.
Standard resistance: 10 Q or less
(2) Measure the resistance between the frequency selector switch
connector terminal YW wire and the fuse box pin 8 input YW
wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

3. Frequency | (1) When the starter switch is ON, measure the voltage between | Replace the frequency
Selector the frequency selector switch pins 1 and 4 inlet YW wires and |selector switch.
Switch the chassis ground.

Standard voltage: 12V or more
(2) When the starter switch is ON and the frequency selector
switch is set to 2,500 vpm, measure the voltage between the
frequency selector switch pin 6 inlet L wire and the chassis
ground.
Standard voltage: 12V or more
(3) When the starter switch is ON and the frequency selector
switch is set to 3,000 vpm, measure the voltage between the
frequency selector switch pins 3 and 6 inlet G and L wires and
the chassis ground.
Standard voltage: 12V or more
(4) When the starter switch is ON and the frequency selector
switch is set to 4,000 vpm, measure the voltage between the
frequency selector switch pin 3 inlet G wire and the chassis
ground.
Standard voltage: 12V or more

- If the item (1) is OK and the item (2), (3) or (4) is NG, the fre-

quency selector switch is faulty.
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Fig. : 2-5-7
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TROUBLESHOOTING

2-5-4. Automatic speed function does not work (3/7)

* Set the speed selector switch to the ~4 position.
(The automatic speed function is disabled when the speed selector switch is in the 9 position.)

* Check that the speed selector can be switched between the work speed (- position) and the drive
speed (4@ position).

» Set the engine speed switch to the FULL position.
(The automatic speed function is disabled when the engine speed switch is in any other position than
the FULL position.)
Reference Fig. : 2-5-7
1) When the display shows any error code

Error
code

Check point Check/Cause Action

E 21 |4.Resistor |(1) Measure the resistance between the resistor unit terminal input | Replace the resistor
Unit G wire 32 and the B wire 44. unit.
Standard resistance: 300 Q
(2) Measure the resistance between the resistor unit terminal input
L wire 33 and the B wire 44.
Standard resistance: 300 Q
- If the item (1) or (2) is NG, the resistor unit is faulty.

(NOTICE)
* The resistor unit is used to stabilize the contact of the
switch.
5. Vehicle (1) When the starter switch is ON, measure the voltage between |Replace the vehicle
Controller the vehicle controller input power supply pins 30, 31 and 32 controller.

and the ground terminals 33, 34 and 44.
Standard voltage: 12V or more
(2) When the starter switch is ON and the frequency selector
switch is set to 2,500 vpm, measure the voltage between the
vehicle controller pin 26 L wire and the pin 58 B wire.
Standard voltage: 12V or more
(3) When the starter switch is ON and the frequency selector
switch is set to 3,000 vpm, measure the voltage between the
vehicle controller pin 25 and 26 G and L wires and the pin 58 B
wire.
Standard voltage: 12V or more
(4) When the starter switch is ON and the frequency selector
switch is set to 4,000 vpm, measure the voltage between the
vehicle controller pin 25 G wire and the pin 58 B wire.
Standard voltage: 12V or more
- If all of the items (1), (2), (3) and (4) are OK, the vehicle control-
ler is faulty.
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Fig. : 2-5-8
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2-5-4. Automatic speed function does not work (4/7)

* Set the speed selector switch to the ~4 position.
(The automatic speed function is disabled when the speed selector switch is in the 9 position.)

* Check that the speed selector can be switched between the work speed (- position) and the drive
speed (4@ position).

» Set the engine speed switch to the FULL position.
(The automatic speed function is disabled when the engine speed switch is in any other position than

the FULL position.)

Reference Fig. : 2-5-8
1) When the display shows any error code

Error

code Check point

Check/Cause

Action

E 22 |1. Connector

- Check the IPF selector switch connector and vehicle controller
connector (pins 28, 29 and 35) for corrosion, breakage, bending
and looseness.

- If any abnormality is found, the connector is faulty.

Replace the connec-
tor or terminal.

2. Harness

(1) Measure the resistance between the IPF selector switch con-
nector terminal GW, LW and BrW wires and the vehicle control-
ler connector pin 28 GW wire, pin 29 LW wire and pin 35 BrW
wire.

Standard resistance: 10 Q or less

(2) Measure the resistance between the IPF selector switch con-

nector terminal YW wire and the fuse box pin 8 input YW wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

3. IPF Selec-
tor Switch

(1) When the starter switch is ON, measure the voltage between
the IPF selector switch pins 1, 3 and 5 inlet YW wires and the
chassis ground.

Standard voltage: 12V or more

(2) When the starter switch is ON and the IPF selector switch is in
the 10 (IPF) position, measure the voltage between the IPF se-
lector switch pin 2 inlet GW wires and the chassis ground.

Standard voltage: 12V or more

(3) When the starter switch is ON and the IPF selector switch is in
the 11 (IPF) position, measure the voltage between the IPF se-
lector switch pin 4 inlet LW wire and the chassis ground.

Standard voltage: 12V or more

(4) When the starter switch is ON and the IPF selector switch is in
the 12 (IPF) position, measure the voltage between the IPF se-
lector switch pin 6 inlet BrW wire and the chassis ground.

Standard voltage: 12V or more

(5) When the starter switch is ON and the IPF selector switch is in
the 13 (IPF) position, measure the voltage between the IPF se-
lector switch pins 2 and 4 inlet GW and LW wires and the chas-
sis ground.

Standard voltage: 12V or more

(6) When the starter switch is ON and the IPF selector switch is
in the 14 (IPF) position, measure the voltage between the IPF
selector switch pins 4 and 6 inlet LW and BrW wires and the
chassis ground.

Standard voltage: 12V or more

(7) When the starter switch is ON and the IPF selector switch is
in the 15 (IPF) position, measure the voltage between the IPF
selector switch pins 2 and 6 inlet GW and BrW wires and the
chassis ground.

Standard voltage: 12V or more
- If the above item (1) is OK and any of the items (2) through (7) is
NG, the IPF selector switch is faulty.

Replace the IPF
selector switch.
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Fig. : 2-5-8
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TROUBLESHOOTING

2-5-4. Automatic speed function does not work (5/7)

« Set the speed selector switch to the < position.
(The automatic speed function is disabled when the speed selector switch is in the 9 position.)

* Check that the speed selector can be switched between the work speed (<@ position) and the drive
speed (4@ position).

» Set the engine speed switch to the FULL position.

(The automatic speed function is disabled when the engine speed switch is in any other position than
the FULL position.)

Reference Fig. : 2-5-8
1) When the display shows any error code

Error Check point Check/Cause Action
code

E 22 |4. Vehicle (1) When the starter switch is ON, measure the voltage between |Replace the vehicle
Controller the vehicle controller input power supply pins 30, 31 and 32 controller.
and the ground terminals 33, 34 and 44.
Standard voltage: 12V or more
(2) When the starter switch is ON and the IPF selector switch is in
the 10 (IPF) position, measure the voltage between the vehicle
controller pin 28 inlet GW wire and the pin 58 inlet B wire.
Standard voltage: 12V or more
(3) When the starter switch is ON and the IPF selector switch is in
the 11 (IPF) position, measure the voltage between the vehicle
controller pin 29 inlet LW wire and the pin 58 inlet B wire.
Standard voltage: 12V or more
(4) When the starter switch is ON and the IPF selector switch is in
the 12 (IPF) position, measure the voltage between the vehicle
controller pin 35 inlet BrW wires and the pin 58 inlet B wire.
Standard voltage: 12V or more
(5) When the starter switch is ON and the IPF selector switch is in
the 13 (IPF) position, measure the voltage between the vehicle
controller pins 28 and 29 inlet GW and LW wires and the pin 58
inlet B wire.
Standard voltage: 12V or more
(6) When the starter switch is ON and the IPF selector switch is in
the 14 (IPF) position, measure the voltage between the vehicle
controller pins 29 and 35 inlet LW and BrW wires and the pin
58 inlet B wire.
Standard voltage: 12V or more
(7) When the starter switch is ON and the IPF selector switch is in
the 15 (IPF) position, measure the voltage between the vehicle
controller pins 28 and 35 inlet GW and BrW wires and the pin
58 inlet B wire.
Standard voltage: 12V or more

- If all of the items (1) through (7) are OK, the vehicle controller is
faulty.
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Fig. :

2-5-9
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2-5-4. Automatic speed function does not work (6/7)
« Set the speed selector switch to the < position.
(The automatic speed function is disabled when the speed selector switch is in the 9 position.)

* Check that the speed selector can be switched between the work speed (<@ position) and the drive
speed (4@ position).
» Set the engine speed switch to the FULL position.

(The automatic speed function is disabled when the engine speed switch is in any other position than

the FULL position.)

Reference Fig. : 2-5-9
1) When the display shows any error code

Error Check point Check/Cause Action
code
E 41 |1. Connector |- Check the EMR 3 connector (pins 61 and 62) and vehicle control-

ler connector (pins 16 and 17) for corrosion, breakage, bending
and looseness.

- If any abnormality is found, the connector is faulty.

Replace the connec-
tor or terminal.

2. Harness |- Measure the resistance between the EMR 3 connector pin 61 RY |Replace the harness.
wire and pin 62 RB wire and the vehicle controller connector pin
16 RB wire and pin 17 RY wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.
(NOTICE)
* Since shielded twisted wires are used for the vehicle con-
troller terminal harness, repair is not approved. Be sure to
replace them.
3. CAN Com- | - Faulty CAN communication Replace the vehicle
munication controller.

(NOTICE)
* Check if any CAN-related blink code for the engine is issued.
If no blink code is issued, the vehicle controller is faulty.
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Fig. : 2-5-10
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TROUBLESHOOTING

2-5-4. Automatic speed function does not work (7/7)

* Set the speed selector switch to the ~4 position.
(The automatic speed function is disabled when the speed selector switch is in the 9 position.)

* Check that the speed selector can be switched between the work speed (<@ position) and the drive
speed (4@ position).

» Set the engine speed switch to the FULL position.
(The automatic speed function is disabled when the engine speed switch is in any other position than

the FULL position.)

Reference Fig. : 2-5-10
2) When the display shows no error code

Check point

Check/Cause

Action

1. Automatic Speed
Switch (Forward-
Reverse Lever)

(1) When the starter switch is ON, measure the voltage between
the automatic speed switch terminal COM inlet YW wire and
the chassis ground.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the automatic speed switch terminal NO GY wire and the chas-
sis ground with the white button of the automatic speed switch
pressed.

Standard voltage: 12V or more

- If the above item (1) is OK and the item (2) is NG, the automatic

speed switch is faulty.

Replace the automatic
speed switch.

2. Resistor Unit

- Measure the resistance between the resistor unit terminal inlet
GY wire 38 and the B wire 44.
Standard resistance: 300 Q
- If the resistance is abnormal, the resistor unit is faulty.

(NOTICE)
* The resistor unit is used to stabilize the contact of the
switch.

Replace the resistor
unit.

3. Vehicle Controller

(1) When the starter switch is ON, measure the voltage between
the vehicle controller pins 30, 31 and 32 and the ground pins
33, 34 and 44.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the vehicle controller pin 49 GY wire and the pin 58 B wire with
the white button of the automatic speed forward-reverse lever
switch pressed.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK and no error code is dis-

played, the vehicle controller is faulty.

Replace the vehicle
controller.

4. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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Fig. : 2-5-11
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2-5-5. Brake cannot be released

* The parking brake switch is OFF.
* The foot brake switch is ON (brake pedal not depressed).
Reference Fig. : 2-5-11

Check point

Check/Cause

Action

1. Brake Solenoid

- Disconnect the harness and measure the resistance of the coil.
Standard resistance: 12.3 Q
- If measured resistance is abnormal, the brake solenoid is faulty.

Replace the brake so-
lenoid.

2. Foot Brake Relay

(1) When the starter switch is ON, measure the voltage between
the foot brake relay pin 2 inlet LgR wire and the chassis
ground.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between

the foot brake relay pin 3 inlet Y wire and the chassis ground.
Standard voltage: 12V or more

(3) When the starter switch is ON, measure the voltage between
the foot brake relay pin 5 inlet BrW wire and the chassis
ground.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK and the item (3) is NG, the

foot brake relay is faulty.

Replace the foot
brake relay.

3. Parking Brake
Switch

(1) When the starter switch is ON, measure the voltage between
the parking brake switch pin 3 inlet Y wire and the chassis
ground.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the parking brake switch pin 1 inlet WY wire and the chassis
ground.

Standard voltage: 12V or more

- If the above item (2) is OK and the item (1) is NG, the parking

brake switch is faulty.

Replace the parking
brake switch.

4. Foot Brake Switch

(1) When the starter switch is ON, measure the voltage between
the foot brake switch terminal inlet WY wire and the chassis
ground.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the foot brake switch terminal inlet LgR wire and the chassis
ground.

Standard voltage: 12V or more

- If the above item (1) is OK and the item (2) is NG, the foot brake

switch is faulty.

Replace the foot
brake switch.

5. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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Fig. : 2-5-11
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2-5-6. Brake does not operate

* When the parking brake switch is ON or the foot brake switch is OFF (brake pedal depressed)
Reference Fig. : 2-5-11

Check point

Check/Cause

Action

1. Brake Solenoid

- Disconnect the harness and measure the resistance of the coil.
Standard resistance: 12.3 Q
- If measured resistance is abnormal, the brake solenoid is faulty.

Replace the brake so-
lenoid.

2. Foot Brake Relay

- When the starter switch is ON and the foot brake switch is OFF,
measure the voltage between the foot brake relay pin 5 inlet Br\W
wire and the chassis ground.

There is no current in the normal condition.

- If current is flowing, the foot brake relay is faulty.

Replace the foot
brake relay.

3. Parking Brake
Switch

- When the starter switch is ON and the parking brake switch is
ON, measure the voltage between the parking brake switch pin 3
inlet Y wire and the chassis ground.

There is no current in the normal condition.
- If current is flowing, the parking brake switch is faulty.

Replace the parking
brake switch.

4. Foot Brake Switch

- When the starter switch is ON and the foot brake switch is OFF,
measure the voltage between the foot brake switch terminal inlet
LgR wire and the chassis ground.

There is no current in the normal condition.
- If current is flowing, the foot brake switch is faulty.

Replace the foot
brake switch.

5. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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Fig. : 2-5-12
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2-5-7. Emergency exit propulsion cannot be performed
* Disconnect the SWP-4F connector from the vehicle controller and connect the emergency

propulsion switch connector SWP-4F [EME|.
Reference Fig. : 2-5-12

Check point

Check/Cause

Action

1. Propulsion Pro-
portional Magnetic
Valve Solenoid F or
R

- Disconnect the harness for the propulsion proportional magnetic
valve solenoid F or R and measure the resistance of the coil.
Standard resistance: 5.5 Q
- If the resistance is abnormal, the corresponding propulsion pro-
portional magnetic valve solenoid F or R is faulty.

Replace the propul-
sion proportional mag-
netic valve solenoid F
orR.

2. Emergency Propul-
sion Switch

(1) When the starter switch is ON, measure the voltage between
the emergency propulsion switch pin 2 inlet WY wire and the
chassis ground.

Standard voltage: 12V or more

(2) When setting the emergency propulsion switch to the forward
or reverse position with the starter switch ON, measure the
voltage between the emergency propulsion switch pin 1 inlet
WR wire and pin 3 inlet WL and the chassis ground.

Standard voltage: 12V or more

- If the above item (1) is OK and the item (2) is NG, the emergency

propulsion switch is faulty.

Replace the emergen-
cy propulsion switch.

3. Resistor Unit

- Measure the resistance between the resistor unit terminal inlet
WB wire 25 and the WY wire 65.
Standard resistance: 15 Q
- If the resistance is abnormal, the resistor unit is faulty.

Replace the resistor
unit.

4. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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Fig. : 2-6-1
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NTHON-DEUTSCH LIMITED
HOUSING:DRC26-408A-LO11 X1

#20 SOCKET:0462-201-20141 X36
SEALING PLUG $20:0413-204-2005 X4

Propulsion proportional
magnetic valve solenoid ground

NTHON-DEUTSCH L IMITED
HOUS ING:DRC26-24SA X1
420 SOCKET:0462-201-20141 XI7
SEALING PLUG #20:0413-204-2005 X7

Terminal number|

¢ The arrangement of connector terminals shown above is that of
connecting surfaces on the connector side.

Vibrator switch
(green)

Vibration proportional magnetic
valve solenoid

Vibratio

b (L)
n proportional

magnetic valve solenoid

Forward-reverse lever

Forward-reverse lever

Vibrator switch Vibrator switch

CoMm NO
31|35
Yv YB
I MARKING g
2 LR b2 |28 e
o W o g VIB. PUMP SOL. (2 PLACES)
TN S HARNESS SIDE
Wlw RS DEUTSCH CONNECTOR
LEVER SWITCH B | ®
HARNESS SIDE "

DEUTCH CONNECTOR
* The arrangement of connector terminals shown above is

that of connecting surface on the connector side. that of connecting surfaces on the connector si

11-080
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* The arrangement of connector terminals shown above is

de.
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TROUBLESHOOTING

2-6. Vibration

Check the following items before troubleshooting.

* The fuses have not been blown and power is applied up to the fuses.

* When measuring voltage without disconnecting connectors, refer to the description of voltage
measurement methods (P.11-006).

2-6-1. No vibration occurs (1/2)

* Check whether the display shows any error code.
Reference Fig. : 2-6-1
1) When the display shows any error code
 Set the vibration mode (continuous/automatic) selector switch to the continuous position.

Error Check point Check/Cause Action

code

E 33 |1. Connector |- Check the vibration forward-reverse lever switch connector and | Replace the connec-
or vehicle controller connector (pin 6) for corrosion, breakage, bend- | tor or terminal.

E 34 ing and looseness.

- If any abnormality is found, the connector is faulty.

2. Harness |(1) Measure the resistance between the vibration forward-reverse |Repair or replace the
lever switch connector terminal YB wire and the vehicle control- | harness.
ler connector pin 6 YB wire.
Standard resistance: 10 Q or less
(2) Measure the resistance between the vibration forward-reverse
lever switch connector terminal YW wire and the fuse box 8 in-
put YW wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

3. Vibration |- Disconnect the harness of the vibration proportional magnetic Replace the vibration
Propor- valve solenoid L or H and measure the resistance of the coil. proportional magnetic
tional Standard resistance: 5.5 Q valve solenoid L or H.
Magnetic |- If the resistance is abnormal, the corresponding vibration propor-

Valve So- | tional magnetic valve solenoid L or H is faulty.
lenoid L or
H

4. \ehicle (1) When the starter switch is ON, measure the voltage between |Replace the vehicle

Controller the vehicle controller input power supply pins 30, 31 and 32 controller.

and the ground pins 33, 34 and 44.
Standard voltage: 12V or more
(2) When the starter switch is ON, measure the voltage between
the vehicle controller pin 6 (positive side) and the pin 58 (nega-
tive side) with the green button on the vibration forward-reverse
lever switch pressed.
Standard voltage: 12V
- If the above items (1) and (2) are OK, the vehicle controller is
faulty.
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TROUBLESHOOTING

Fig. : 2-6-2
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putp selector switch selector switch
/ AY
¥ Y % s 1 9 2 1 [ 3 \2 [
XX ?55“1] % I_I_—I A1 40 ) pa (38| 52 355“] 1 _* _3iJ_*._
0.58]0.58[0 o_5Lp. 56Mg 580,51 | 0.56 0.58(0.5W] + [0.568 ¢
x| 22 | 148 SGJ 1216/ 71311 146 | 145( 144 140 138 138
—no| S S —i — | ] | 2] |MARKING —2 SAS [ 2527 MARKING
2 17.58)0. 510571150 5G O osﬂJp‘ G.5Ce|o.5vpsery ! L I e O 0.58|0.6w 0.5 " II
P N I R A EP_L_”_ I A 1 |11 KN N KR
0.56M0.5L90.58r{ 0.5L |0.56 0.56Y)0. 5YLJ0. 56R0.5L 0.58[0.5RY)0. 5Rg K
B G EE R 136 a0 | 135 [134] 133 130] 123|128 143 1az |10
+ [0.58]0.58]0.58)0.58 0.58[0.580.56] smwsew 0,580,580, 56 b.5vj0. 5L, 51V
THEREERES FIENE 2 23 22 EEEREN
NIHON-DEUTSCH LIMITED ; i NIHON-DEUTSCH LIMITED .
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+ The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

Forward-reverse lever

11-082

Vibration mode (continuous/automatic) selector switch

Vibrator switch
(green)

Forward-reverse lever

571 36 [ a7 MARK [NG
{W & ﬂ:”"

SHP-3F
VIB. CONT-AUTO SV.
HARNESS SAIDE
CONECTOR

Vibrator switch Vibrator switch

COM } f NO
3135
MARKING ;‘: ;g
(R | &
N R
YW | GR

LEVER SWITCH
HARNESS S1DE
DEUTCH CONNECTOR

* The arrangement of connector terminals shown above is
that of connecting surface on the connector side.

* The arrangement of connector terminals shown above is
that of connecting surface on the connector side.
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TROUBLESHOOTING

2-6-1. No vibration occurs (2/2)

* Check whether the display shows any error code.
Reference Fig. : 2-6-2
2) When the display shows no error code
 Set the vibration mode (continuous/automatic) selector switch to the continuous position.

Check point

Check/Cause

Action

1. Vibration Mode
(Continuous/Au-
tomatic) Selector
Switch

(1) When the starter switch is ON and the vibration mode (continu-
ous/automatic) selector switch is set to the continuous position,
measure the voltage between the vibration mode (continu-
ous/automatic) selector switch pin 1 or 4 inlet YW wire and the
chassis ground.

Standard voltage: 12V

(2) When the starter switch is ON and the vibration mode (continu-
ous/automatic) selector switch is set to the continuous position,
measure the voltage between the vibration mode (continuous/
automatic) selector switch pin 3 inlet GB wire or pin 5 inlet YL
wire and the chassis ground.

There is no current in the normal condition.
- If the above item (1) is OK and current is found in the item (2),
the vibration mode (continuous/automatic) selector switch is
faulty.

Replace the vibration
mode (continuous/
automatic) selector
switch.

2. Vibration Forward-
Reverse Lever
Switch

- Check the continuity between the vibration forward-reverse lever
switch COM terminal YW wire and the NO terminal YB wire with
the green button on the vibration forward-reverse lever switch
pressed.

- There is continuity in the normal condition. If there is no continu-
ity, the vibration forward-reverse lever switch is faulty.

(NOTICE)

* Pressing the green button on the vibration forward-reverse
lever switch turns on the vibration and the vibration is
turned off when the switch is pressed again.

Replace the vibration
forward-reverse lever
switch.

3. Resistor Unit

- Measure the resistance between the resistor unit terminal inlet
YB wire 35 and the B wire 44.
Standard resistance: 300 Q
- If the resistance is abnormal, the resistor unit is faulty.

(NOTICE)
* The resistor unit is used to stabilize the contact of the
switch.

Replace the resistor
unit.

4. Vehicle Controller

- When the starter switch is ON, measure the voltage between
the vehicle controller pin 6 YB wire and the pin 58 B wire with
the green button on the vibration forward-reverse lever switch
pressed.

Standard voltage: 12V or more

- If the display shows no error code and the above item is OK, the

vehicle controller is faulty.

Replace the vehicle
controller.

5. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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Fig. : 2-6-3
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* The arrangement of connector terminal as shown is
SYP-12M that of connecting surfaces on the connector side.

VEHICLE CONTROLLER HARNESS SIDE CONNECTOR

From vibration frequency selector switch
From vibration frequency selector switch

Ground Input power

Terminal number
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NTHON-DEUTSCH LIMITED
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NTHON-DEUTSCH LIMITED
HOUSING:DRC26-245A X1

#20 SOCKET:0462-201-20141 X17
SEALING PLUG #20:0413-204-2005 X7

+ The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

a1 52 33\MARKINC
{'Y"w' i i
SWP-3F

FREQUENCY Y.
HARNESS SIDE
CONNECTOR

* The arrangement of connector terminals shown above is
that of connecting surface on the connector side.
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TROUBLESHOOTING

2-6-2. Vibration frequency cannot be switched (1/2)
» Set the vibration mode (continuous/automatic) selector switch to the continuous position.
If the frequency cannot be switched, it will be fixed at 4,000 vpm of the low mode.
Reference Fig. : 2-6-3

Error Check point Check/Cause Action
code
E 21 |1. Connector |- Check the vibration frequency selector switch connector and ve- |Replace the connec-

hicle controller connector (pins 25 and 26) for corrosion, break-
age, bending and looseness.
- If any abnormality is found, the connector is faulty.

tor or terminal.

2. Harness

(1) Measure the resistance between the vibration frequency selec-
tor switch connector terminal G and L wires and the vehicle
controller connector pin 25 G wire and pin 26 L wire.

Standard resistance: 10 Q or less

(2) Measure the resistance between the vibration frequency selec-
tor switch connector terminal YW wire and the fuse box 8 input
YW wire.

Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

3. Vibration
Frequency
Selector
Switch

(1) When the starter switch is ON, measure the voltage between
the vibration frequency selector switch pins 1 and 4 inlet YW
wires and the chassis ground.

Standard voltage: 12V or more

(2) When the starter switch is ON and the vibration frequency se-
lector switch is set to 2,500 vpm, measure the voltage between
the vibration frequency selector switch pin 6 inlet L wire and the
chassis ground.

Standard voltage: 12V or more

(3) When the starter switch is ON and the vibration frequency se-
lector switch is set to 3,000 vpm, measure the voltage between
the vibration frequency selector switch pin 3 inlet G wire and
pin 6 inlet L wire and the chassis ground.

Standard voltage: 12V or more

(4) When the starter switch is ON and the vibration frequency se-
lector switch is set to 4,000 vpm, measure the voltage between
the vibration frequency selector switch pin 3 inlet G wire and
the chassis ground.

Standard voltage: 12V or more
- If the above item (1) is OK and any of the items (2) through (4) is
NG, the vibration frequency selector switch is faulty.

Replace the vibration
frequency selector
switch.

4. Resistor
Unit

(1) Measure the resistance between the resistor unit terminal inlet
G wire 32 and the B wire 44.
Standard resistance: 300 Q
(2) Measure the resistance between the resistor unit terminal inlet
L wire 33 and the B wire 44.
Standard resistance: 300 Q
- If the above item (1) or (2) is NG, the resistor unit is faulty.

(NOTICE)
* The resistor unit is used to stabilize the contact of the
switch.

Replace the resistor
unit.
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Fig. : 2-6-3

11-086
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* The arrangement of connector terminals shown above is
that of connecting surface on the connector side.
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TROUBLESHOOTING

2-6-2. Vibration frequency cannot be switched (2/2)

» Set the vibration mode (continuous/automatic) selector switch to the continuous position.

* |If the frequency cannot be switched, it will be fixed at 4000 vpm of the low mode.
Reference Fig. : 2-6-3

and the ground pins 33, 34 and 44.
Standard voltage: 12V or more
(2) When the starter switch is ON and the vibration frequency se-
lector switch is set to 2,500 vpm, measure the voltage between
the vehicle controller pin 26 L wire and the pin 58 B wire.
Standard voltage: 12V or more
(3) When the starter switch is ON and the vibration frequency se-
lector switch is set to 3,000 vpm, measure the voltage between
the vehicle controller pin 25 G wire and pin 26 L wire and the
pin 58 B wire.
Standard voltage: 12V or more
(4) When the starter switch is ON and the vibration frequency se-
lector switch is set to 4,000 vpm, measure the voltage between
the vehicle controller pin 25 G wire and the pin 58 B wire.
Standard voltage: 12V or more
- If the above items (1), (2), (3) and (4) are OK, the vehicle control-
ler is faulty.

Error Check point Check/Cause Action

code

E 21 |5. Vehicle (1) When the starter switch is ON, measure the voltage between |Replace the vehicle
Controller the vehicle controller input power supply pins 30, 31 and 32 controller.
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Fig. : 2-6-4
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NIHON-DEUTSCH LIMITED
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+ The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

High/low-vibration selector switch

SWP-2F
VIB. L-H SV.
HARNESS SIDE
CONNECTOR

* The arrangement of connector terminals shown above is
that of connecting surface on the connector side.
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TROUBLESHOOTING

2-6-3. High/low-vibration cannot be switched

» Set the vibration mode (continuous/automatic) selector switch to the continuous position.
Reference Fig. : 2-6-4

Check point

Check/Cause

Action

1. High/low-vibration
Selector Switch

(1) When the starter switch is ON and the high/low-vibration selec-
tor switch is in the high position, measure the voltage between
the high/low-vibration selector switch pin 1 YW wire and the
chassis ground.

Standard voltage: 12V

(2) When the starter switch is ON and the high/low-vibration selec-
tor switch is in the high position, measure the voltage between
the high/low-vibration selector switch pin 2 Br wire and the
chassis ground.

Standard voltage: 12V

- If the above item (1) is OK and no current is found in the item (2),

the high/low-vibration selector switch is faulty.

Replace the high/low-
vibration selector
switch.

2. Resistor Unit

- Measure the resistance between the resistor unit terminal inlet Br
wire 34 and the B wire 44.
Standard resistance: 300 Q
- If the resistance is abnormal, the resistor unit is faulty.

(NOTICE)
¢ The resistor unit is used to stabilize the contact of the
switch.

Replace the resistor
unit.

3. Vehicle Controller

(1) When the starter switch is ON, measure the voltage between
the vehicle controller input power supply pins 30, 31 and 32
and the ground pins 33, 34 and 44.

Standard voltage: 12V or more

(2) When the starter switch is ON and the high/low-vibration selec-
tor switch is in the high position, measure the voltage between
the vehicle controller pin 27 Br wire and the pin 58 B wire.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK, the vehicle controller is

faulty.

Replace the vehicle
controller.

4. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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TROUBLESHOOTING

Fig. : 2-6-5
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T tﬂlT iIIT i|IIT T_“, gﬂgh‘r-nl o T—|II T o T...
PROPORT1ONAL 3338 ¢ PROGRAM SWITCH OUTPUT | |= =
OQUTPUT e~ S0
VEHICLE CONTROLLER
POWER PULSE VOLTAGE
SUPPLY INPUT INPUT SWITCH INPUT
o —|u| o 9| = o] o] — (=] | o | n| w| ~ ©| 0 n | o 0 o ~
ﬂrf)rﬂr&')ﬂﬁ =] ] o e B YY) "—" ﬂ @] @ ) LY Y LY QN,V < - LY Y n Vr
s|e|sf eLeld VIBRATION CONT-AUTO s|e s
@@ === CHANGE SVITCH g Q
1 ® Ea &9 0.508
Yw
: 2 —W\
Yv N AA
of = o 4 5 @) 0.svL Wy
@ @ WW
0O 0O 0O 0 0 O O 0 0 O yyyw
® 9 ® © ® @ @ @ @ O
20 15 15 15 15 15 20 20 20 20 @9 0.508 AAAN
6 A A & A A A 6 A & W\
0 0—0—06—0—0—0—0 0—0 @ 0.5 MW
FUSE BOX
AAA
\AAAS
RESISTOR UNIT HARNESS SIDE CONNECTOR WW
From vibration mode (continuous/automatic) selector switch WW
From vibration mode (continuous/automatic) selector switch WW
32 /33 (30|35
97/ L,/ Br | YB RESISTOR
MARK INGI— =T UNIT
st 1|5 [on
49 | 41 | 42 | 44
GV [ LW [Brv| B
T T * The arrangement of connector terminal as shown is
SHP-12M that of connecting surfaces on the connector side.

Ground Input power

VEHICLE CONTROLLER HARNESS SIDE CONNECTOR

From vibration mode (continuous/automatic) selector switch

From vibration mode (continuous/automatic)

selector switch

Terminal number

7\
g\/g/a,/;/\e 5 4 3/2 1 8 5 4 3 N
% TR ERIE 3 |13 13 HEIE
o_féﬁ ﬁo_'s'v_w—sﬁﬁv_s| |J_—| 0.5L8[0.56¥[0/5r| 0.5L | 0.50 0.5%8] 0.58 050 IJ_—I K
P R D UL A L8 12 _f:.’_{_“_ B e TN ST T O T P LA Bl M s e,
0.58 |0.5Lo]0.5vL|0.501[0 568 O 0.58v[0. % [0.5Ls] 0.5 p.5r 0.58 | 0.5¢| 0.5R O 0.58 | 0.5V | 0.5
o | 20|12 | 1e )12 ] 120 A DL P L Y o [A 1815 LI LA A S
0.5v|0.5Ls|0 580 | 0.5 | 056 0.50¢[0.5L|0.56R]0.5L 1D 58+ 0.58 |0.5RY)0. 588 AR
s [z e |1z ] e 136 | 41 [ 135 134 | 133 130 [ 129 | 128 143 [ 122 | 1a1
"+ |08 0.580.58| 0.58 058 | 0.58 [0.56Y)0. 56R 0. 50v 0.5 0.580.50¥ 0.5v80.56L 0.5
ENEREEES EEENERERE u B e a o 1

NIHON-DEUTSCH LIMITED

HOUSING :DRC26-405A-LOT1 X1

$20 SOCKET:0462-201-20141 X36
SEALING PLUG #20:0413-204-2005 X4

NIHON-DEUTSCH LIMITED

Resistor unit ground HOUSING: DRC26-245A XI

#20 SOCKET:0462-201-20141 XI7

SEALING PLUG #20:0413-204-2005 X7

« The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

MARKING

Vibration mode (continuous/automatic) selector switch

=
36
5]

SWP-3F
VIB. CONT-AUTO SW.
HARNESS 51DE
ONNECTOR

* The arrangement of connector terminals shown above is
that of connecting surface on the connector side.

~ MARK NG
/A

31

VL )
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TROUBLESHOOTING

2-6-4. Continuous/automatic-vibration mode cannot be switched
Reference Fig. : 2-6-5

Check point

Check/Cause

Action

1. Vibration Mode
(Continuous/Au-
tomatic) Selector
Switch

(1) When the starter switch is ON and the vibration mode (continu-
ous/automatic) selector switch is set to the continuous position,
measure the voltage between the vibration mode (continuous/
automatic) selector switch pins 1 and 4 YW wires and the chas-
sis ground.

Standard voltage: 12V

(2) When the starter switch is ON and the vibration mode (continu-
ous/automatic) selector switch is set to the continuous position,
measure the voltage between the vibration mode (continuous/
automatic) selector switch pin 3 GB wire and pin 5 YL wire and
the chassis ground.

There is no current in the normal condition.

(3) When the starter switch is ON and the vibration mode (continu-
ous/automatic) selector switch is set to the automatic position,
measure the voltage between the vibration mode (continuous/
automatic) selector switch pin 3 GB wire and pin 5 YL wire and
the chassis ground.

Standard voltage: 12V

- If the above item (1) is OK and the item (2) or (3) is NG, the vi-

bration mode (continuous/automatic) selector switch is faulty.

Replace the vibration
mode (continuous/
automatic) selector
switch.

2. Resistor Unit

- Measure the resistance between the resistor unit terminal inlet
GB wire 36 and YL wire 37 and the B wire 44.
Standard resistance: 300 Q
- If the resistance is abnormal, the resistor unit is faulty.

(NOTICE)
¢ The resistor unit is used to stabilize the contact of the
switch.

Replace the resistor
unit.

3. Vehicle Controller

(1) When the starter switch is ON, measure the voltage between
the vehicle controller input power supply pins 30, 31 and 32
and the ground pins 33, 34 and 44.

Standard voltage: 12V or more

(2) When the starter switch is ON and the vibration mode (continu-
ous/automatic) selector switch is in the continuous position,
measure the voltage between the vehicle controller pin 2 GB
wire and pin 48 YL wire and the pin 58 B wire.

There is no current in the normal condition.

(3) When the starter switch is ON and the vibration mode (con-
tinuous/automatic) selector switch is in the automatic position,
measure the voltage between the vehicle controller pin 2 GB
wire and pin 48 YL wire and the pin 58 B wire.

Standard voltage: 12V or more

- If the above item (1) is OK and the item (2) or (3) is NG, the ve-

hicle controller is faulty.

Replace the vehicle
controller.

4. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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TROUBLESHOOTING

Fig. : 2-6-6

SOLENOID
VALVE (R)
B
VIBRATION b ®
ROLL CHANGE SWITCH SoU
= SOLENOID
@w , s VALVE (R)
B
NTELL !l! ®
6
Yw SOL|
ew L6 LB =
> SOLENOID
= VALVE (R)
@ y ®s
0 0 0 0 0 0 O 0 0 O oL
O @ ® 0 ® @ @ © @ O =
20 15 15 15 15 15 20 20 20 20
A A A A AN A AN NDN N
@ [(k] @ L]
0 0—0—0—0-—0-—0-0 0—0

FUSE BOX

Vibrator solenoid valve

(F)

Vibrator solenoid valve Vibrator solenoid valve

(R)

Vibrator solenoid valve

Vibratory drum selector switch

26 [ 27

5 = MARKING

N
VIB.ROLL CHG. SW.
HARNESS SIDE
CONNECTOR

+ The arrangement of connector terminals shown above is
that of connecting surface on the connector side.
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Vibrator solenoid valve
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TROUBLESHOOTING

2-6-5. Front and rear vibratory drums cannot perform one-drum vibration
Reference Fig. : 2-6-6

Check point

Check/Cause

Action

1. Vibrator Solenoid
(3 each for front
and rear)

- Disconnect each harness of the vibrator solenoids (3 each for
front and rear) in the front or rear drum and measure the resis-
tance of the coil.

Standard resistance: 7.2 Q
- If the resistance is abnormal, the vibrator solenoid is faulty.

Replace the vibrator
solenoid.

2. Vibratory Drum
Selector Switch

(1) When the starter switch is ON and the vibratory drum selector
switch is set to the two-drum vibration position, measure the
voltage between the vibratory drum selector switch pins 1 and
4 YW wires and each chassis ground.

Standard voltage: 12V

(2) When the starter switch is ON and the vibratory drum selector
switch is set to the two-drum vibration position, measure the
voltage between the vibratory drum selector switch pin 2 BrB
wire and pin 5 LB wire and each chassis ground.

There is no current in the normal condition.

(3) When the starter switch is ON and the vibratory drum selector
switch is set to the front drum vibration position, measure the
voltage between the vibratory drum selector switch pin 2 BrB
wire and the chassis ground.

Standard voltage: 12V

(4) When the starter switch is ON and the vibratory drum selector
switch is set to the rear drum vibration position, measure the
voltage between the vibratory drum selector switch pin 5 LB
wire and the chassis ground.

Standard voltage: 12V
- If the above item (1) is OK and any of the items (2) through (4) is
NG, the vibratory drum selector switch is faulty.

Replace the vibratory
drum selector switch.

3. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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Fig. : 2-5-5

EXACT METER MULTIPLE

] I n n u] DISPLAY
WJ;W%W%W%/V Troneven
® ©®

® DIAGNOSTIC CORD

5 8 o o b 3 B3 S0 BRGR STEY 2 5 oece
|*) OO0 0 OO0 O O O O
T T-IIIT T-IIIT T-lIT | h S T—III I—'tm
PROPORTIONAL T PROGRAM || SWITCH OUTPUT | |= = =
, DUTRUT P 3 A ] ] D
VEHICLE CONTROLLER EXACT METER o |[B | B OIS
HARNESS SIDE
POWER PULSE VOLTAGE] 131 [132]
| SUPPLY || INPUT INPUT SWITCH INPUT | CONECTOR l]ﬁ? |+
1) [ I [
ala glglﬁlﬁl ) o mf ?—’l?l-?f EJ‘:li‘f 31 Zl 3J, 31 3l 444 al«l“v’l 31 3J| 313131 3.[' 'Sl * The arrangement of connector terminals shown
above is that of connecting surface on the
I E 25 o E P EE - - connector side.
Aalal === Alal A ~ i it | —
[ & CEIE] 40) 0,58 * * [
H g E 32|
S < 000
& RECK NEXD & o
3883888888 .o | il I N
20 15 15 15 15 15 20 20 20 20 SPEED SENSOR o T ]
Terminal
8 o008 0008 o8 SYP-6H number
CU%E 80T Exact meter EXACT METER u
CONECTOR
VEHICLE CONTROLLER HARNESS SIDE CONNECTOR
Output voltage to
Input voltage from vehicle speed sensor vehicle speed sensor
Ground Input power -
Vehicle speed sensor ground
W'Y Y% 5 4 31 2 1 B 5 4 \ \ 1
x| x| ]|5]|2s [:{:] FREIEREIES 35 [132 [ 131 s\ 6\ ¢
0.58 | 0.58 [0.5v8[0.5vB|0. 5v8 0.5LV0.56¥0.58r) 0.5L | 0.56 0.58) 0.58 |0.5VL| ¥ 68
X |2 | 1a8| 77 [ 197 126 |78 ]17 |42 146 | 145 | 144 140 | 139 [ 138
20 Voo [ = | oo [ oo [ o | o | s | o | |1 [MARKING | 12 |=oim | e | = ———|=%=|=ho| T |MARKING
0.58 |0.5L9[0.5vL|0.56v|0.568] O 0.58V[0.5RY|0.5La 0.5Y .5BrY » 0.58 [ 0.5V 0.58 O 0.58| 0.5v | 0.5R II
g 20|12 [ te f 122 | 120 EN A R R e 1o X [ 108 f 108 N ERER
0.56¥)0.5L9]0.58r) 0.5L | 0.56 0.56Y |0. 5YL|0.56R|0. 5LY]. 5B 0.58 [0.5Rv[0.5RB RERE
NI R 136 | a4 [ 135 { 134 | 133 120 [ 129 | 128 143 | 142 [ 101
1+ 0.58{0.58]0.58]0.58 0.58 | 0.58 [0.56v[0. 56r|0. 564 0.58 | 0.58 [0.56K 0.5v8|0.56L 0. 5Y¥]
003 3 % EEE L a4 23 2 21 20 I{
NJHON-DEUTSCH LIMITED NIHON-DEUTSCH LIMITED \ Terminal
HOUSING:DRC26-40SA-LOT1 X1 HOUSING:DRC26-245A X1
20 SOCKET:0462-201-20141 X36 #20 SOCKET:0462-201-20141 X17 number
SEALING PLUG #20:0413-204-2005 X4 SEALING PLUG $20:0413-204-2005 X7
+ The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.
Vehicle speed sensor specifications .
Vehicle speed sensor —
= Supply power voltage 5V=+0. 25 =
- - < |
» Maximum required current 25mA Y [\: T 17
* Output signal 21 pulses/rev. I c
+ Connector E ]

DEUTSCH DTM-Series B-Pin
DTM 04-6P

g
|

Sensor pin /0

1 | Output signal 2 E

2 | Revolving direction output

3 | Output signal 1 g —

4 | Supply power voltage | |

5[0V (GND) Z U

6 |- LC — |
Output signal 1 m High: (Input voltage - 0.6 V) or more Rear prOPU|S|0n motor -

Low: 0.6 V orless /—':'ﬂ
¥ ¥

Output signal 2 M High: (Input voltage - 0.6 V) or more MARK ING SPEED SENSOR
Low: 0.6V or less SPD L_*_ (40 HARNESS SIDE

¥ B DEUTSCH CONNECTOR

- DTM08-6S
Revolving . 138 | 138
. ) direction: Right  High: (Input voltage - 0.6 V) or more =5
Sgg};ﬁ%‘npm gfevgt:gr?g Left Low: 0.6V or less - -
—_ . e * The arrangement of connector terminals shown above is

that of connecting surface on the connector side.

Sw8g0-11013
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TROUBLESHOOTING

2-7. Exact Meter

Check the following item before troubleshooting.
* No fuse has been blown.

(NOTICE)

* If any abnormality is found in the shielded twisted wires, be sure to replace them.

2-7-1. Exact meter indicator lamp does not illuminate (during driving) (1/2)

* The exact meter indicator lamp illuminates only while the vibration is activated.
Reference Fig. : 2-5-5

1) When the display

shows any error code

Error Check point Check/Cause Action

code

E 11 |1. Connector |- Check the speed sensor connector and vehicle controller con- Replace the connec-

nector (pins 7, 8 and 9) for corrosion, breakage, bending and tor or terminal.
looseness.
- If any abnormality is found, the connector is faulty.
2. Harness |- Measure the resistance between the speed sensor connector ter- | Repair or replace the
minal R, W and B wires and the vehicle controller connector pins |harness.
7 R wire, pin 8 W wire and pin 9 B wire.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.
3. Speed (1) When the starter switch is ON, measure the voltage between |Replace the speed
Sensor the speed sensor input terminal R wire and the exact meter sensor.
ground terminal B wire.
Standard voltage: 5V
(2) Start the engine and measure the pulse between the speed
sensor terminal W wire and the speed sensor ground terminal
B wire with a pulse meter with the vibratory drum rotating.
Standard pulse: 21 pulses/rotation
- If the above item (1) is OK and the item (2) is NG, the speed sen-
sor is faulty.
4. Vehicle - If the error code E 11 is displayed and no abnormality is found in | Replace the vehicle
Controller | the connector, harness and speed sensor in the above inspec- controller.
tions, the vehicle controller is faulty.

E 42 |5. RS485 - Faulty RS485 (serial) communication Replace the vehicle
Commu- controller or multiple
nication (NOTICE) display.

(Serial * The vehicle controller on the transmission side or the mul-
Communi- | tiple display is faulty.
cation)
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Fig. : 2-5-5

EXACT METER MULTIPLE

] I n n u] DISPLAY
WJ;W%W%W%/V Troneven
® ©®

® DIAGNOSTIC CORD

5 8 o o b 3 B3 S0 BRGR STEY 2 5 oece
|*) OO0 0 OO0 O O O O
T T-IIIT T-IIIT T-lIT | h S T—III I—'tm
PROPORTIONAL T PROGRAM || SWITCH OUTPUT | |= = =
, DUTRUT P 3 A ] ] D
VEHICLE CONTROLLER EXACT METER o |[B | B OIS
HARNESS SIDE
POWER PULSE VOLTAGE| 131 [132]
| SUPPLY || INPUT INPUT SWITCH INPUT | CONECTOR l]ﬁ? |+
1) [ I [
ala glglﬁlﬁl ) o mf ?—’l?l-?f EJ‘:li‘f 31 Zl 3J, 31 3l 444 al«l“v’l 31 3J| 313131 3.[' 'Sl * The arrangement of connector terminals shown
above is that of connecting surface on the
E E 25 o E P EE - - connector side.
=|=| | === Ss] 4 _ . —
[ & CEIE] 40) 0,58 * *
= wos] |+ |10 [3 21
e 9 0.58] s |8
& 139 1138
8os8008888 L °1°14
20 15 15 15 15 15 20 20 20 20 SPEED SENSOR T ]
Terminal
8 o0 8 0008 o8 SYP- GH number
FUSE BT Exact meter EXACT METER U
CONECTOR
VEHICLE CONTROLLER HARNESS SIDE CONNECTOR
Output voltage to
Input voltage from vehicle speed sensor vehicle speed sensor
Ground Input power -
Vehicle speed sensor ground
W'Y Y% 5 4 31 2 1 B 5 4 \ \ 1
x| x| ]|5]|2s [:{:] FREIEREIES 35 | 132 ] 131 s\ 6\ ¢
0.58 | 0.58 [0.5v8[0.5vB|0. 5v8 0.5LV0.56¥0.58r) 0.5L | 0.56 0.58) 0.58 |0.5VL| ¥ 68
X |2 | 1a8| 77 [ 197 126 |78 ]17 |42 146 | 145 | 144 140 | 139 [ 138
20 Voo [ = | oo [ oo [ o | o | s | o | |1 [MARKING | 12 |=oim | e | = ———|=%=|=ho| T |MARKING
0.58 |0.5L9[0.5vL|0.56v|0.568] O 0.58V[0.5RY|0.5La 0.5Y .5BrY » 0.58 [ 0.5V 0.58 O 0.58| 0.5v | 0.5R II
g 20|12 [ te f 122 | 120 38 | a7 | 43 | 147 39 . " X | 106 [ 105 N ERER
0.56¥)0.5L9]0.58r) 0.5L | 0.56 0.56Y |0. 5YL|0.56R|0. 5LY]. 5B 0.58 |0.5RY|0.5R8| RERE
NI REEI 136 | a4 [ 135 { 134 | 133 120 [ 129 | 128 143 | 142 [ 101
+ [0.58[0.58|0.58]0.58 0.58 | 0.58 [0.56v[0. 56r|0. 564 0.58 | 0.58 [0.56K 0.5v8|0.56L 0. 5Y¥]
003 3 % EEE L a4 23 2 21 20 I{
NJHON-DEUTSCH LIMITED NIHON-DEUTSCH LIMITED \ Terminal
HOUSING:DRC26-40SA-LOT1 X1 HOUSING:DRC26-245A X1
20 SOCKET:0462-201-20141 X36 #20 SOCKET:0462-201-20141 X17 number
SEALING PLUG #20:0413-204-2005 X4 SEALING PLUG $20:0413-204-2005 X7
+ The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.
Vehicle speed sensor specifications .
Vehicle speed sensor —
= Supply power voltage 5V=+0. 25 =
- - < |
» Maximum required current 25mA Y [\: T 17
* Output signal 21 pulses/rev. I c
+ Connector E ]

DEUTSCH DTM-Series B-Pin
DTM 04-6P

g
|

Sensor pin /0

1 | Output signal 2 E

2 | Revolving direction output

3 | Output signal 1 g —

4 | Supply power voltage | |

5[0V (GND) Z U

6 |- L«:ﬁ — |
Output signal 1 m High: (Input voltage - 0.6 V) or more Rear prOPU|S|0n motor -

Low: 0.6 V orless /—':'ﬂ
¥ ¥

Output signal 2 M High: (Input voltage - 0.6 V) or more MARK ING SPEED SENSOR
Low: 0.6V or less SPD L_*_ (40 HARNESS SIDE

¥ B DEUTSCH CONNECTOR

- DTM08-6S
Revolving . 138 | 138
. ) direction: Right  High: (Input voltage - 0.6 V) or more =5
Sgg};ﬁ%‘npm gfevgt:gr?g Left Low: 0.6V or less - -
—_ . e * The arrangement of connector terminals shown above is

that of connecting surface on the connector side.

Sw8g0-11013
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TROUBLESHOOTING

2-7-1. Exact meter indicator lamp does not illuminate (during driving) (2/2)
* The exact meter indicator lamp illuminates only while the vibration is activated.
Reference Fig. : 2-5-5
2) When the display shows no error code
Check point Check/Cause Action

1. Connector - Check the vehicle controller connector (pins 22, 23, 24, 4 and 5) |Replace the connec-
and the multiple display connectors (connectors 1, 2, 3, 4 and 5) |tor or terminal.
for corrosion, breakage, bending and looseness.

- If any abnormality is found, the connector is faulty.

2. Harness - Measure the resistance between the vehicle controller connector | Replace the harness.
pin 22 GW wire, pin 23 B wire, pin 24 B wire, pin 4 WL wire and
pin 5 B wire and the multiple display connector pin 1 GW wire,
pin 2 B wire, pin 3 B wire, pin 4 WL wire and pin 5 B wire respec-
tively.

Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

(NOTICE)

¢ Since shielded twisted wires are used for the vehicle con-
troller terminal harness, repair is not approved. Be sure to
replace them.

3. Multiple Display - If no abnormality is found in the connector and harness in the Replace the multiple
above inspections and the error code E 42 is not displayed, the |display or vehicle con-
multiple display or vehicle controller is faulty. troller.
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Fig. : 2-5-5
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Output voltage to

Input voltage from vehicle speed sensor vehicle speed sensor
Vehicle speed sensor ground

Ground Input power

W'Y oY% 5 4 31 2 1 55 4 \ \ 1

x | x[as]2s ]2 IJ_—I TR EREREE 35 | 132 ] 131 s\ 3\ ¢

0.58 | 0.58 |0.5v8]0.548{0. 5vB| 0.5Lv[0.56v]0.58r[ 0.5L | 0.56 0.5¥8[ 0.58 |0.5vL \x 68|

X |2 | 18| 7|31 R R 146 | 145 | 144 140 | 139 [ 138

20 == | == |—oo | = |~ —— o] || ——| 11 [MARKING |12 [=-=|—=|== ———[==]===| 7 [MARKING

0.58 |0.5L9|0.5YL|0.56v[0.568] O 0.58V[0.5RY|0.5La 0.5Y .5BrY » 0.58|0.5V]0.58 O 0.58(0.5¢]0.5R II

g 20|12 [ 1o f 122 | 120 EXEA I EX s " X | 106 [ 105 N ERER
0.56¥[0.5.90.58r| 0.5L | 0.56 0.56[0.5vL|0.56R[0. 5.YD.58rH 0.58 |0.5RY|0.5R8| RERE

NI REEI 136 | aa [135] 134 | 133 120 [ 129 | 128 143 | 142 [ 101

+ [0.58[0.58|0.58]0.58 0.58 | 0.58 [0.56Y]0. 56R[0.56¥] 0.58 | 0.58 [0.56¢ 0.5480.56L 0. 5Y%

0 3 3 3T B % W B R AN a4 23 2 20 2 IS\
NJHON-DEUTSCH LIMITED NIHON-DEUTSCH LIMITED \ Terminal
HOUSING:DRC26-40SA-LOT1 X1 HOUSING:DRC26-245A X1
$20 SOCKET:0462-201-20141 X36 #20 SOCKET:0462-201-20141 X17 number
SEALING PLUG #20:0413-204-2005 X4 SEALING PLUG $20:0413-204-2005 X7

+ The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

Vehicle speed sensor specifications

Vehicle speed sensor —

= Supply power voltage 5V=+0. 25 =

» Maximum required current 25mA Y E Tn *m
* Output signal 21 pulses/rev. I

» Connector & -

DEUTSCH DTM-Series B-Pin
BTM 04-8P

g
|

Sensor pin /0

1 | Output signal 2 E

2 | Revolving direction output

3 | Output signal 1 g —

4 | Supply power voltage | |

5|0V (GND) [Z U

6 |- LCi — |
Output signal 1 m High: (Input voltage - 0.6 V) or more Rear propulsion motor  {—

Low: 0.6 V or less /—':'ﬂ
¥ ¥

Output signal 2 M High: (Input voltage - 0.6 V) or more MARK ING SPEED SENSOR
Low: 0.6V or less SPD L_*_ (40 HARNESS SIDE

¥ B DEUTSCH CONNECTOR

. DTM08-6S
Revolving 139 138
) direction: Right  High: (Input voltage - 0.6 V) or more V| TR
Revolving Revolvin v R
Ve, g —1 S
direction output |~ irection: Left Low: 0.6V orless

* The arrangement of connector terminals shown above is
that of connecting surface on the connector side.

Sw8g0-11013
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TROUBLESHOOTING

2-7-2. No vehicle speed indication on the display

Reference Fig. : 2-5-5
1) When the display shows any error code

Error Check point Check/Cause Action

code

E 11 |1. Connector |- Check the speed sensor connector and vehicle controller con- Replace the connec-

nector (pins 7, 8 and 9) for corrosion, breakage, bending and tor or terminal.
looseness.
- If any abnormality is found, the connector is faulty.
2. Harness |- Measure the resistance between the speed sensor connector ter- | Repair or replace the
minal R, W and B wires and the vehicle controller connector pin 7 | harness.
R wire, pin 8 W wire and pin 9 B wire respectively.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.
3. Speed (1) When the starter switch is ON, measure the voltage between |Replace the speed
Sensor the speed sensor input terminal R wire and the exact meter Sensor.
ground terminal B wire.
Standard voltage: 5V
(2) Start the engine and measure the pulse between the speed
sensor terminal W wire and the speed sensor ground terminal
B wire with a pulse meter with the drum rotating.
Standard pulse: 21 pulses/rotation
- If the above item (1) is OK and the item (2) is NG, the speed sen-
sor is faulty.
4. Vehicle - If the error code E 11 is displayed and no abnormality is found in | Replace the vehicle
Controller | the connector, harness and speed sensor in the above inspec- controller.
tions, the vehicle controller is faulty.

E 42 |5. RS485 - Faulty RS485 (serial) communication Replace the vehicle
Commu- controller or multiple
nication (NOTICE) display.

(Serial * The vehicle controller on the transmission side or the mul-
Communi- | tiple display is faulty.
cation)

2) When the display shows no error code

Check point

Check/Cause

Action

1. Connector

- Check the vehicle controller connector (pins 22, 23, 24, 4 and 5)
and the multiple display connectors (connectors 1, 2, 3, 4 and 5)
for corrosion, breakage, bending and looseness.

- If any abnormality is found, the connector is faulty.

Replace the connec-
tor or terminal.

2. Harness

- Measure the resistance between the vehicle controller connector
pin 22 GW wire, pin 23 B wire, pin 24 B wire, pin 4 WL wire and
pin 5 B wire and the multiple display connector pin 1 GW wire,
pin 2 B wire, pin 3 B wire, pin 4 WL wire and pin 5 B wire respec-
tively.

Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

(NOTICE)

* Since shielded twisted wires are used for the vehicle con-
troller terminal harness, repair is not approved. Be sure to
replace them.

Replace the harness.

3. Multiple Display

- If no abnormality is found in the connector and harness in the
above inspections and the error code E 42 is not displayed, the
multiple display or vehicle controller is faulty.

Replace the multiple
display or vehicle con-
troller.
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TROUBLESHOOTING

Fig. : 2-8-1
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Ground Input power

Water spray forward-reverse lever switch

VEHICLE CONTROLLER HARNESS SIDE CONNECTOR

Terminal number

/
7

4

[ EREREE |_I_—| /n 32
0.58 | 0.58 |0.5nB[0.5vB[0 548} 0.51v[0 504|058 0 5L [ 0.56

X | 22 | 148 | 17 [ 137

S| (e
5] 0.51 56ry

1.58 |0.5Le|0.5vL 0. 564]0. 568, O 0_56v)0.
20 | 126 | 124 | 1% | 120 38
0.504{0.50s[0.58r 0.5L10.56 0.56¢0.59L|0. 56R[0.5LYp 58,

147 | 39

4 | 121|125 [ 123 1 136 135 | 134 | 133

1+ [058[0.58|0.58[05 0.58 0.56¢0.56R0.56

40 3 38 I 3B 35

2 3

NIHON-DEUTSCH LIMITED
HOUSING:DRC26-40SA-LO11 X1
$20 SOCKET:0462-201-20141 X386

Water spray mode
(continuous/automatic)

SEALING PLUG #20:0413-204-2005 xa \S€lector switch

6 5 4

35 [ 132 [ 131 Iﬂ
0.5Y8) 0.58 [0.5L

12 ulds% 61555? ul% s 7 |MARKING
18 [X_[ 1 [ 105 O t 1
158 |0. 5RY|0.5R8 e
130 | 129 | 128 12z | 141
0.58 | 0.58 |0.50v 0.508[0. 56L |05
u @ 2 2 19

NIHON-DEUTSCH LIMITED
HOUSING:DRC26-24SA X1

#20 SOCKET:0462-201-20141 X17
SEALING PLUG #20:0413-204-2005 X7

* The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

Water spray mode
(continuous/automatic)
selector switch

Forward-
reverse lever
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Terminal number

Water spray mode
(continuous/automatic)
selector switch

Water spray switch

Keywa

—3 1
A

— 3 &

Timer switch

terminal number

Water spray

switch COM
Water spray
switch NO

LEVER SWITCH
HARNESS SIDE
DEUTCH CONNECTOR

* The arrangement of connector terminals
shown above is that of connecting
surface on the connector side.

VATER

SPRAY PUMP
(REAR {2))

\3LW

58X-2M
HARNESS SIDE
VATER SPRAY PUMP CONNECTOR WATER SPRAY PUMP CONNECTOR
(FRONT)

MARKING

58X-2M
HARNESS §IDE

(REAR)
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TROUBLESHOOTING

2-8. Water Spray

Check the following item before troubleshooting.
* No fuse has been blown.

2-8-1. Continuous water spray cannot be performed (1/4)

» Set the water spray mode (continuous/automatic) selector switch to the continuous position.

* Set the timer switch to the OFF position.

» Set the water spray pump switch to the simultaneous spray position.
Reference Fig. : 2-8-1

Check point

Check/Cause

Action

1. Battery Capacity

- Measure the battery voltage or specific gravity.
Standard voltage: 12V or more
Standard specific gravity: 1.26 or more
- If the measured value is below the standard, the battery capacity
is insufficient.

Charge or replace the
battery.

2. Water Spray Pump

(1) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between each water spray pump’s inlet G, GW, L
and LW wires and the chassis ground.

Standard voltage: 12V or more

(2) Check if the grounding of each water spray pump is normal.

- If the above items (1) and (2) are OK and the water spray pump

does not operate, the water spray pump is faulty.

(NOTICE)
¢ There are a total of four water spray pumps, two each for the
front and rear drums.
- Pressing the blue button on the water spray forward-
reverse lever switch turns on the power and the power is
turned off when the switch is pressed again.

Replace the water
spray pump.

3. Water Spray For-
ward-Reverse
Lever Switch

- Measure the resistance between the water spray forward-reverse
lever switch COM terminal YW wire and the NO terminal GR wire
with the blue button on the water spray forward-reverse lever
switch pressed.

Standard resistance: 10 Q or less

- If the resistance is abnormal, the water spray forward-reverse le-

ver switch is faulty.

(NOTICE)

* Pressing the blue button on the water spray forward-reverse
lever switch turns on the power and the power is turned off
when the switch is pressed again.

Replace the water
spray forward-reverse
lever switch.

4. Water Spray (Con-
tinuous/Automatic)
Selector Switch

(1) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray mode (continuous/au-
tomatic) selector switch pin 1 inlet GW wire and the chassis
ground.

Standard voltage: 12V

(2) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray mode (continuous/au-
tomatic) selector switch pin 2 inlet GL wire and the chassis
ground.

Standard voltage: 12V

- If the above item (1) is OK and the item (2) is NG, the water

spray mode (continuous/automatic) selector switch is faulty.

Replace the water
spray mode (continu-
ous/automatic) selec-
tor switch.
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Fig. : 2-8-1
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Ground Input power

Water spray forward-reverse lever switch

VEHICLE CONTROLLER HARNESS SIDE CONNECTOR

Terminal number

/
7

4

[ EREREE |_I_—| /n 32
0.58 | 0.58 |0.5nB[0.5vB[0 548} 0.51v[0 504|058 0 5L [ 0.56

X | 22 | 148 | 17 [ 137

S| (e
5] 0.51 56ry

1.58 |0.5Le|0.5vL 0. 564]0. 568, O 0_56v)0.
20 | 126 | 124 | 1% | 120 38
0.504{0.50s[0.58r 0.5L10.56 0.56¢0.59L|0. 56R[0.5LYp 58,

147 | 39

4 | 121|125 [ 123 1 136 135 | 134 | 133

1+ [058[0.58|0.58[05 0.58 0.56¢0.56R0.56

40 3 38 I 3B 35

2 3

NIHON-DEUTSCH LIMITED
HOUSING:DRC26-40SA-LO11 X1
$20 SOCKET:0462-201-20141 X386

Water spray mode
(continuous/automatic)

SEALING PLUG #20:0413-204-2005 xa \S€lector switch

6 5 4

35 [ 132 [ 131 Iﬂ
0.5Y8) 0.58 [0.5L

12 ulds% 61555? ul% s 7 |MARKING
18 [X_[ 1 [ 105 O t 1
158 |0. 5RY|0.5R8 e
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NIHON-DEUTSCH LIMITED
HOUSING:DRC26-24SA X1

#20 SOCKET:0462-201-20141 X17
SEALING PLUG #20:0413-204-2005 X7

* The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

Water spray mode
(continuous/automatic)
selector switch

Forward-
reverse lever
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Terminal number

Water spray mode
(continuous/automatic)
selector switch

Water spray switch

Keywa

—3 1
A

— 3 &

Timer switch

terminal number

Water spray

switch COM
Water spray
switch NO

LEVER SWITCH
HARNESS SIDE
DEUTCH CONNECTOR

* The arrangement of connector terminals
shown above is that of connecting
surface on the connector side.
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TROUBLESHOOTING

2-8-1. Continuous water spray cannot be performed (2/4)

» Set the water spray mode (continuous/automatic) selector switch to the continuous position.
* Set the timer switch to the OFF position.
» Set the water spray pump switch to the simultaneous spray position.

Reference Fig. : 2-8-1

Check point Check/Cause Action

5. Timer Switch (1) When the starter switch is ON and the blue button on the water | Replace the timer
spray forward-reverse lever switch is pressed once, measure | switch.
the voltage between the timer switch pin 2 inlet GL wire and the
chassis ground.
Standard voltage: 12V
(2) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the timer switch pin 1 inlet GB wire and
the chassis ground.
Standard voltage: 12V
- If the above item (1) is OK and the item (2) is NG, the timer
switch is faulty.
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Fig. : 2-8-2
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= The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

TERMINAL NUMBER
Keyway

Water spray pump
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3
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5
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Water spray
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Water spray

pump switch (front)

VIEW A
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Circuit diagram - \
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Water spray relay
(pump 1, 2)
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TROUBLESHOOTING

2-8-1. Continuous water spray cannot be performed (3/4)

» Set the water spray mode (continuous/automatic) selector switch to the continuous position.

* Set the timer switch to the OFF position.

» Set the water spray pump switch to the simultaneous spray position.
Reference Fig. : 2-8-2

Check point

Check/Cause

Action

6. Water Spray Relay
(for Pump 1)

(1) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray relay pin 1 inlet GB wire
and the chassis ground.

Standard voltage: 12V

(2) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray relay pin 3 inlet WB wire
and the chassis ground.

Standard voltage: 12V

(3) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray relay pin 2 inlet B wire
and the chassis ground.

Standard voltage: 12V
- If the above items (1), (2) and (3) are OK and no current is found
in the water spray relay pin 5 inlet W wire, the water spray relay
(for pump 1) is faulty.

Replace the water
spray relay.

7. Water Spray Relay
(for Pump 2)

(1) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray relay pin 1 inlet GB wire
and the chassis ground.

Standard voltage: 12V

(2) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray relay pin 3 inlet LB wire
and the chassis ground.

Standard voltage: 12V

(3) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray relay pin 2 inlet B wire
and the chassis ground.

Standard voltage: 12V
- If the above items (1), (2) and (3) are OK and no current is found
in the water spray relay pin 5 inlet Y wire, the water spray relay
(for pump 2) is faulty.

Replace the water
spray relay.

8. Water Spray Pump
Switch (for Front
Water Spray Pump)

(1) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray pump switch pin 2 inlet W
wire and pin 5 inlet Y wire and the chassis ground.

Standard voltage: 12V

(2) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray pump switch pin 3 inlet G
wire and pin 4 inlet GW wire and the chassis ground.

Standard voltage: 12V

- If the above item (1) is OK and the item (2) is NG, the water

spray pump switch (for the front water spray pump) is faulty.

Replace the water
spray pump switch.
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Fig. : 2-8-2
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TROUBLESHOOTING

2-8-1. Continuous water spray cannot be performed (4/4)

» Set the water spray mode (continuous/automatic) selector switch to the continuous position.

* Set the timer switch to the OFF position.

» Set the water spray pump switch to the simultaneous spray position.
Reference Fig. : 2-8-2

Check point

Check/Cause

Action

9. Water Spray Pump
Switch (for Rear
Water Spray Pump)

(1) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray pump switch pin 2 inlet W
wire and pin 5 inlet Y wire and the chassis ground.

Standard voltage: 12V

(2) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between each of the water spray pump switch pin 3
inlet L wire and pin 4 inlet LW wire and the chassis ground.

Standard voltage: 12V

- If the above item (1) is OK and the item (2) is NG, the water

spray pump switch (for the rear water spray pump) is faulty.

Replace the water
spray pump switch.

10. Vehicle Controller

(1) When the starter switch is ON, measure the voltage between
the vehicle controller input power supply pins 30, 31 and 32
and the ground terminals 33, 34 and 44.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the vehicle controller pin 47 and the chassis ground with the
blue button on the water spray forward-reverse lever switch
pressed.

Standard voltage: 12V

(3) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the vehicle controller pin 41 and the chas-
sis ground.

Standard voltage: 12V

- If the above items (1) and (2) are OK and the item (3) is NG, the

vehicle controller is faulty.

Replace the vehicle
controller.

11. Harness Connect-
ing Between Ter-
minals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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Fig. : 2-8-3
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NIHON-DEUTSCH LIMITED Water spray mode NIHON-DEUTSCH LIMITED
HOUS [NG:DRC26-405A-LO11 XI (continuous/automatic) HOUSING:DRC26-24SA X1
120 SOCKET:0462-201-20141 X36 selector switch #20 SOCKET:0462-201-20141 X17
SEALING PLUG #20:0413-204-2005 X4 SEALING PLUG #20:0413-204-2005 XT
* The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

Keyway

— 1 [
= o]

— 3

P\ A Water spray timer Timer switch terminal number

20 a0 j

O OF

=

ON (SEC) OFF

SAKAI

AV1.25 CABLE

7322-2040
. EQUIVALENT ITEM NADE BY YAZAKI
Water spray timer THE ABOVE SHOWS THE ARRANGEMENT OF CONNECTOR
_— TERMINALS ON THE CONNECTING SURFACE
<CONNECTOR NO. AND WIRE COLOR>
1. DC + POWER: RED
2. DC - POWER: BLACK
3. QUTPUT + SIDE: BLUE
4. OUTPUT - SIDE: BLUE

SW880-11042
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2-8-2. Continuous water spray works, but intermittent water spray cannot be performed

» Set the water spray mode (continuous/automatic) selector switch to the continuous position.
» Set the timer switch to the ON position.
» Set the water spray pump switch to the simultaneous spray position.
Reference Fig. : 2-8-3
Check point Check/Cause Action

1. Water Spray Timer |(1) When the starter switch is ON and the blue button on the water | Replace the water
spray forward-reverse lever switch is pressed once, measure |spray timer.
the voltage between the water spray timer pins 1 and 3 inlet G
wires and the chassis ground.
Standard voltage: 12V
(2) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the water spray timer pin 4 inlet GB wire
and the chassis ground.
Standard voltage: 12V
- If the above item (1) is OK and the item (2) is NG with no abnor-
mality found in the grounding of the water spray timer unit, the
water spray timer is faulty.

2. Timer Switch (1) When the starter switch is ON and the blue button on the water | Replace the timer
spray forward-reverse lever switch is pressed once, measure | switch.
the voltage between the timer switch pin 2 inlet GL wire and the
chassis ground.
Standard voltage: 12V
(2) When the starter switch is ON and the blue button on the water
spray forward-reverse lever switch is pressed once, measure
the voltage between the timer switch pin 3 inlet G wire and the
chassis ground.
Standard voltage: 12V
- If the above item (1) is OK and the item (2) is NG, the timer
switch is faulty.

3. Harness Connect- |- Measure the resistance of the harness connecting between ter- | Repair or replace the
ing Between Termi- | minals. harness.
nals Standard resistance: 10 Q or less

- If the resistance is abnormal, the harness is faulty.
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Fig. : 2-8-4
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0.58 | 0.58 [0.54B]0.5¥8]0.5WB 0.5Lv[0.56¥|0.58r f0.5L | 0.56 0.5Y8| 0.580.54L| t [0.568]
X |2 |18 137 12 |6 | 13f[ 17| e 146 | 145 | 142 140 | 133 | 138
20 V== - o | o || [ e |y [MARKING [ 12 [= [ == | == —— == (== 7 [MARKING
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NIHON-DEUTSCH LIMITED Water spray mode NIHON-DEUTSCH LIMITED
HOUS ING:DRC26-40SA-LOT1 X1 (continuous/automatic) HOUS ING:DRC26-245A X1
120 SOCKET:0462-201-20141 X36 selector switch $20 SOCKET:0462-201-20141 X17
SEALING PLUG #20:0413-204-2005 X4 SEALING PLUG #20:0413-204-2005 X7
* The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.

Water spray mode
(continuous/automatic)

%\\ \ A selector switch

Terminal number

Water spray mode (continuous/automatic) selector switch

Cap NC (red)

Forward-reverse
lever switch

- s

bbb o
i¥ —=Z ? Forward-reverse lever switch NO (white)
e COM (black)

SW880-11043
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2-8-3. Continuous water spray works, but automatic water spray cannot be performed

» Set the water spray mode (continuous/automatic) selector switch to the automatic position.

* Set the timer switch to the OFF position.

» Set the water spray pump switch to the simultaneous spray position.
Reference Fig. : 2-8-4

Check point

Check/Cause

Action

1. Forward-Reverse
Lever Switch

(1) When the forward-reverse lever switch is in the neutral position
and the starter switch is OFF, check the continuity between the
forward-reverse lever switch COM terminal inlet and the NC
terminal.

There is continuity in the normal condition.

(2) When the forward-reverse lever switch is in the forward or re-
verse position and the starter switch is OFF, check the continu-
ity between the forward-reverse lever switch COM terminal inlet
and the NO terminal.

There is continuity in the normal condition.

- If the above item (1) or (2) is NG, the forward-reverse lever

switch is faulty.

Replace the forward-
reverse lever switch.

2. Water Spray Mode
(Continuous/Au-
tomatic) Selector
Switch

(1) When the forward-reverse lever switch is in the forward or re-
verse position and the starter switch is ON, measure the volt-
age between the water spray mode (continuous/automatic)
selector switch pin 4 inlet O wire and the chassis ground.

Standard voltage: 12V

(2) When the forward-reverse lever switch is in the forward or re-
verse position and the starter switch is ON, measure the volt-
age between the water spray mode (continuous/automatic)
selector switch pin 5 GL wire and the chassis ground.

Standard voltage: 12V

- If the above item (1) is OK and the item (2) is NG, the water

spray mode (continuous/automatic) selector switch is faulty.

Replace the water
spray mode (continu-
ous/automatic) selec-
tor switch.

3. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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Fig. : 2-9-1
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TROUBLESHOOTING

2-9. Lighting
Check the following item before troubleshooting.
* No fuse has been blown.

2-9-1. Headlamps and working lamps do not light
Reference Fig. : 2-9-1

Check point Check/Cause Action
1. Battery Capacity - Measure the battery voltage or specific gravity Charge or replace the
Standard voltage: 12V or more battery.

Standard specific gravity: 1.26 or more
- If the measured value is below the standard, the battery capacity
is insufficient.

2. Each Bulb - Check that none of the lamp bulbs of the headlamps and working | Replace each bulb.
lamps is burned out or has a contact failure.
- The bulb is faulty or poorly connected.

3. Lighting Switch (1) When the starter switch is ON, measure the voltage between |Replace the lighting
the lighting switch pin 1 inlet WR wire and pin 4 inlet W wire switch.
and the chassis ground.
Standard voltage: 12V or more
(2) When the starter switch is turned ON and the first stage of the
lighting switch is also turned ON, measure the voltage between
the lighting switch pin 3 inlet RW wire and the chassis ground.
Standard voltage: 12V or more
(3) When the starter switch is turned ON and the second stage
of the lighting switch is also turned ON, measure the voltage
between the lighting switch pin 5 inlet RL wire and the chassis
ground.
Standard voltage: 12V or more
- If the above item (1) is OK and the item (2) or (3) is NG, the light-
ing switch is faulty.

4. Harness Connect- |- Measure the resistance of the harness connecting between ter- | Repair or replace the
ing Between Termi- | minals. harness.
nals Standard resistance: 10 Q or less

- If the resistance is abnormal, the harness is faulty.
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Fig. : 2-9-1
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2-9-2. lllumination of combination meter does not turn on

* Check that the headlamps turn on.
Reference Fig. : 2-9-1

Check point

Check/Cause

Action

1. Harness

- Measure the resistance between the lighting switch pin 3 inlet
RW wire and the combination meter connector pin RW wire 2.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

2. Combination Meter

(1) When the starter switch is ON, measure the voltage between
the combination meter terminal R wire (battery terminal) and P
wire (starter switch terminal) and the ground terminal B wire.

Standard voltage: 12V or more

(2) When the starter switch is turned ON and the first stage of the
lighting switch is also turned ON, measure the voltage between
the combination meter terminal WR wire (back light terminal)
and the chassis ground.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK, the combination meter is

faulty.

Replace the combina-
tion meter.

2-9-3. Combination meter warning lamp or indicator lamp is abnormal
Reference Fig. : 2-9-1

Check point

Check/Cause

Action

1. Combination Meter

(1) When the starter switch is ON, measure the voltage between
the combination meter terminal R wire (battery terminal) and P
wire (starter switch terminal) and the ground terminal B wire.

Standard voltage: 12V or more

(2) When the starter switch is turned to START, check that the
parking brake indicator lamp, hydraulic oil filter warning lamp,
oil pressure warning lamp and charge warning lamp of the
combination meter illuminate for three seconds and then go
out.

- If the above item (1) is OK and the item (2) is NG, the combina-

tion meter is faulty.

(NOTICE)

 Since the engine cannot start unless the parking brake
switch is ON, the parking brake indicator lamp does not go
out even after three seconds.

Replace the combina-
tion meter.
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Fig. : 2-9-2
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ONNECTOR
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* Terminals marked with asterisks are not in use.

EMR CONNECTOR

* The arrangement of connector terminals shown
above is that of connecting surface on the

Twist shield
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SW880-11045



TROUBLESHOOTING

2-9-4. Tachometer reading is abnormal (1/2)

* Check if the engine check lamp is ON or blinking rapidly.
If so, identify the problem using the “Blink code list” shown in page 11-011.
Reference Fig. : 2-9-2
1) When the display shows any error code

Error
code

Check point

Check/Cause

Action

E 41

1. Connector

- Check the EMR 3 connector (pins 61 and 62) and vehicle control-
ler connector (pins 16 and 17) for corrosion, breakage, bending
and looseness.

- If any abnormality is found, the connector is faulty.

Replace the connec-
tor or terminal.

2. Harness

- Measure the resistance between the EMR 3 connector pin 61 RY
wire and pin 62 RB wire and the vehicle controller connector pin
17 RY wire and pin 16 RB wire.

Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

(NOTICE)

* Since shielded twisted wires are used for the CAN communi-
cation between the vehicle controller and the EMR 3, repair
is not approved. Be sure to replace them.

Replace the harness.

3. CAN Com-
munication

- Faulty CAN communication

(NOTICE)
¢ Check if any CAN-related blink code for the engine is issued.
If no blink code is issued, the vehicle controller is faulty.

Replace the vehicle
controller.
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Fig. : 2-9-3
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VEHICLE CONTROLLER HARNESS SIDE CONNECTOR Terminal
Ground Input power number
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* The arrangement of connector terminals shown above is that of connecting surfaces on the connector side. ke pos_t_o:'m'"a &1 | re [aceler] ¢
y it
HEAT ojotofoto
12v —
— §BATT (12v) o T@I g:F = ——
ey
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12V KEY SW
ettt oY et — o) Fue meter Starter switch connection table
1
ey ‘\
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sl I ?
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ey o !
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Engine speed 3 ol |E g GR, Parking brake GY, Glow plug
Engine speed 4 s H Fl g o
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<12V Position lamp — I Sornke indicat SWP-16F
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i
Note: The circuit in the dashed box is not mounted
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TROUBLESHOOTING

2-9-4. Tachometer reading is abnormal (2/2)

* Check if the engine check lamp is ON or blinking rapidly.
If so, identify the problem using the “Blink code list” shown in page 11-011.
Reference Fig. : 2-9-3
2) When the display shows no error code

Check point

Check/Cause

Action

1. Harness

- Measure the resistance between the vehicle controller connector
pin 54 and the combination meter connector pin GW wire 20.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

2. Combination Meter

(1) When the starter switch is ON, measure the voltage between
the combination meter terminal R wire (battery terminal) and P
wire (starter switch terminal) and the ground terminal B wire.

Standard voltage: 12V or more

(2) Check that the combination meter terminal RB wire (engine ro-
tation 1) is grounded.

(3) Start the engine and measure the pulse between the combina-
tion meter terminal Y wire (TA pulse terminal) and the chassis
ground.

Standard pulse: 2 pulses/rotation of the engine

- If the above items (1) and (2) are OK and the item (3) is NG, the

combination meter is faulty.

Replace the combina-
tion meter.

3. Vehicle Controller

- If the display shows no error code and the pulse is abnormal, the
vehicle controller is faulty.

Replace the vehicle
controller.

2-9-5. Hour meter is abnormal
Reference Fig. : 2-9-3

Check point

Check/Cause

Action

1. Combination Meter

- When the starter switch is ON, measure the voltage between the
combination meter terminal R wire (battery terminal) and P wire
(starter switch terminal) and the ground terminal B wire.

Standard voltage: 12V or more
- If no abnormality is found, the combination meter is faulty.

Replace the combina-
tion meter.
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Fig. : 2-9-4
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Combination meter circuit diagram
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2-9-6. Temperature gauge is abnormal
Reference Fig. : 2-9-4

Check point

Check/Cause

Action

1. Thermo Unit

- Disconnect the harness and measure the resistance of the ther-
mo unit.
Standard resistance:
153.9 Q [(at unit temperature of 50°C (122°F)]
27.4 Q [(at unit temperature of 100°C (212°F)]
- If the resistance is abnormal, the thermo unit is faulty.

Replace the thermo
unit.

2. Resistor Unit

- Measure the resistance between the resistor unit terminal inlet G
wire and the outlet terminal Sb wire.
Standard resistance: 1 Q
- If the resistance is abnormal, the resistor unit is faulty.

(NOTICE)
e Check that the resistance of the resistor unit R4 is normal.

Replace the resistor
unit.

3. Combination Meter

- When the starter switch is ON, measure the voltage between the
combination meter terminal R wire (battery terminal) and P wire
(starter switch terminal) and the ground terminal B wire.

Standard voltage: 12V or more

- If the above item is OK and no abnormality is found in the thermo

unit and resistor unit, the combination meter is faulty.

Replace the combina-
tion meter.

4. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.
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Fig. :

2-9-5
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Note: The circuit in the dashed box is not mounted.
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Combination meter circuit diagram

SWP-12M

Combination meter connector

Y, TA pulse (square wave) E& ? T LgY, Engine speed 4
/;55 \ "!
GR, Parking brake e GY, Glow plug

OG, Engine speed 3

W, Charge warning

YL, Position lamp

L, Vibration
LB, Liquid spray

Br, Water spray

GL, Turn signal indicator
(right)

LW, Job lamp
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2-9-7. Fuel gauge is abnormal
Reference Fig. : 2-9-5

Check point

Check/Cause

Action

1. Fuel Unit

- Disconnect the harness and measure the resistance of the fuel
unit.
Standard resistance:
10 Q (with the float in the full position)
90 Q (with the float in the empty position)
- If the resistance is abnormal, the fuel unit is faulty.

Replace the fuel unit.

2. Combination Meter

- When the starter switch is ON, measure the voltage between the
combination meter terminal R wire (battery terminal) and P wire
(starter switch terminal) and the ground terminal B wire.

Standard voltage: 12V or more

- If the above item is OK and no abnormality is found in the fuel

unit, the combination meter is faulty.

Replace the combina-
tion meter.

3. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

2-9-8. Hydraulic oil filter warning lamp remains ON
Reference Fig. : 2-9-5

Check point

Check/Cause

Action

1. Hydraulic Oil Filter
Switch

- When the engine is not running, check the continuity between the
hydraulic oil filter switch inlet terminal and the chassis ground.
There is no continuity in the normal condition.
- If there is continuity, the hydraulic oil filter switch is faulty.

Replace the hydraulic
oil filter switch.

11-123



TROUBLESHOOTING

" TONBINATION METER
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* The arrangement of connector terminals shown
above is that of connecting surface on the
connector side.

* Terminals marked with asterisks are not in use.
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= The arrangement of connector terminals shown above is that of connecting surfaces on the connector side.
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2-9-9. Oil pressure warning lamp remains ON
* Check if the engine check lamp is ON or blinking rapidly.
If so, identify the problem using the “Blink code list” shown in page 11-011.
Reference Fig. : 2-9-6
1) When the display shows any error code
» Check without starting the engine.

ler connector (pins 16 and 17) for corrosion, breakage, bending
and looseness.
- If any abnormality is found, the connector is faulty.

Error Check point Check/Cause Action
code
E 41 |1. Connector |- Check the EMR 3 connector (pins 61 and 62) and vehicle control- | Replace the connec-

tor or terminal.

2. Harness

- Measure the resistance between the EMR 3 connector pin 61 RY
wire and pin 62 RB wire and the vehicle controller connector pin
17 RY wire and pin 16 RB wire.

Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

(NOTICE)

¢ Since shielded twisted wires are used for the CAN communi-
cation between the vehicle controller and the EMR 3, repair
is not approved. Be sure to replace them.

Replace the harness.

3. CAN Com-
munication

- Faulty CAN communication

(NOTICE)
* Check if any CAN-related blink code for the engine is issued.
If no blink code is issued, the vehicle controller is faulty.

Replace the vehicle
controller.

2) When the display shows no error code
» Check without starting the engine.

Check point

Check/Cause

Action

1. Harness

- Disconnect the connectors between the vehicle controller and the
combination meter and measure the resistance between the ve-
hicle controller connector pin 43 Lg wire and the chassis ground,
and between the combination meter connector pin Lg wire 22
and the chassis ground.

Standard resistance: 100 kQ or more
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

2. Combination Meter

- Measure the voltage between the combination meter terminal G
wire (oil pressure warning terminal) and the chassis ground.
There is no current in the normal condition.
- If there is current, the combination meter is faulty.

Replace the combina-
tion meter.

3. Vehicle Controller

- Measure the resistance between the vehicle controller connector
pin 43 Lg wire and the chassis ground.
Standard resistance: 100 kQ or more
- If the resistance is abnormal, the vehicle controller is faulty.

Replace the vehicle
controller.
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Fig.

: 2-9-7
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2-9-10. Charge warning lamp remains ON

* Check with the engine started.
Reference Fig. : 2-9-7

Check point

Check/Cause

Action

1. Harness

- Disconnect the alternator terminal D+ and the lamp check relay
pin 2 and measure the resistance between the alternator termi-
nal D+ and chassis ground and the resistance between the lamp
check relay pin 2 and the chassis ground.

Standard resistance: 100 kQ or more
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

2. Lamp Check Relay

(1) Measure the voltage between the lamp check relay pin 2 and

Replace the lamp

the chassis ground. check relay.
Standard voltage: 12V or more
(2) Measure the voltage between the lamp check relay pin 5 and
the chassis ground.
There is no current in the normal condition.
- If the above item (1) is OK and the item (2) is NG, the lamp check
relay is faulty.
2-9-11. Vibration indicator lamp does not light
* Check that the vibration can be activated.
Reference Fig. : 2-9-7
Check point Check/Cause Action
1. Harness - Measure the resistance between the vehicle controller connector | Repair or replace the

pin 42 and the combination meter connector pin YL wire 148.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

harness.

2. Combination Meter

(1) When the starter switch is ON, measure the voltage between
the combination meter terminal R wire (battery terminal) and P
wire (starter switch terminal) and the ground terminal B wire.

Standard voltage: 12V or more

(2) When the starter switch is turned ON and the vibrator switch
is also turned ON, measure the voltage between the combina-
tion meter terminal L wire (vibration terminal) and the chassis
ground.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK, the combination meter is

faulty.

Replace the combina-
tion meter.

3. Vehicle Controller

(1) When the starter switch is ON, measure the voltage between
the vehicle controller input power supply pins 30, 31 and 32
and the ground terminals 33, 34 and 44.

Standard voltage: 12V or more

(2) When the starter switch is turned ON and the vibrator switch is
also turned ON, measure the voltage between the vehicle con-
troller output pin 42 and the chassis ground.

Standard voltage: 12V or more

- If the above item (1) is OK and the item (2) is NG, the vehicle

controller is faulty.

Replace the vehicle
controller.
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: 2-9-8
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2-9-12. Water spray indicator lamp does not light

* Check that the water spray pump can be operated.
Reference Fig. : 2-9-8

Check point

Check/Cause

Action

1. Harness

- Measure the resistance between the timer switch pin 1 inlet GB
wire and the combination meter connector pin GB wire 28.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

- Measure the resistance between the water spray timer pin 4 inlet
GB wire and the combination meter connector pin GB wire 28.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

2. Combination Meter

(1) When the starter switch is ON, measure the voltage between
the combination meter terminal R wire (battery terminal) and P
wire (starter switch terminal) and the ground terminal B wire.

Standard voltage: 12V or more

(2) When the starter switch is turned ON and the water spray
switch is also turned ON, measure the voltage between the
combination meter terminal Br wire (water spray terminal) and
the chassis ground.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK, the combination meter is

faulty.

Replace the combina-
tion meter.
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Fig. : 2-9-9
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2-9-13. Working lamp indicator lamp does not light

* Check that the headlamps and working lamps can be turned on.
Reference Fig. : 2-9-9

Check point

Check/Cause

Action

1. Harness

- Measure the resistance between the lighting switch pin 5 inlet RL
wire and the combination meter connector pin RL wire 5.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

2. Combination Meter

(1) When the starter switch is ON, measure the voltage between
the combination meter terminal R wire (battery terminal) and P
wire (starter switch terminal) and the ground terminal B wire.

Standard voltage: 12V or more

(2) When the starter switch is turned ON and the second stage of
the lighting switch is also turned ON, measure the voltage be-
tween the combination meter terminal LW wire (working lamp
terminal) and the chassis ground.

Standard voltage: 12V or more

- If the above items (1) and (2) are OK, the combination meter is

faulty.

Replace the combina-
tion meter.

2-9-14. Parking brake indicator lamp does not light
Reference Fig. : 2-9-10

Check point

Check/Cause

Action

1. Harness

- Measure the resistance between the parking brake switch pin 4
inlet L wire and the combination meter connector pin L wire 18.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

2. Parking Brake
Switch

- When the parking brake is turned ON, check the continuity be-
tween the parking brake switch pins 4 and 5.
There is continuity in the normal condition.
- If there is no continuity, the parking brake switch is faulty.

Replace the parking
brake switch.

3. Combination Meter

(1) When the starter switch is ON, measure the voltage between
the combination meter terminal R wire (battery terminal) and P
wire (starter switch terminal) and the ground terminal B wire.

Standard voltage: 12V or more

(2) When the starter switch is ON, measure the voltage between
the combination meter terminal GR wire (parking brake termi-
nal) and the chassis ground.

Standard voltage: 12V or more

- If the above item (1) is OK and the item (2) is NG, the combina-

tion meter is faulty.

Replace the combina-
tion meter.
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Fig. : 2-9-10
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2-9-15. Horn does not sound
Reference Fig. : 2-9-10

pressed, measure the voltage between the horn switch relay
pin 2 GR wire and the chassis ground.
Standard voltage: 12V or more
(2) When the starter switch is turned ON and the horn switch is
pressed, measure the voltage between the horn switch relay
pin 5 Lg wire and the chassis ground.
Standard voltage: 12V or more
- If the above item (1) is OK and the item (2) is NG, the horn relay
is faulty.

Check point Check/Cause Action
1. Horn - Disconnect the horn and directly connect the battery positive Replace the horn.
terminal to the horn terminal Lg wire and the negative terminal to
the B wire.
- If the horn does not sound, the horn is faulty.
2. Horn Relay (1) When the starter switch is turned ON and the horn switch is Replace the horn re-

lay.

3. Horn Switch

- When the horn switch is OFF, measure the resistance between
the horn switch terminals.
Standard resistance: 100 Q or more
- If the resistance is abnormal, the horn switch is faulty.

Replace the horn
switch.

4. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
harness.

2-9-16. Back buzzer does not sound
Reference Fig. : 2-9-10

Check point

Check/Cause

Action

1. Back Buzzer

- Disconnect the buzzer and directly connect the battery positive
terminal to the buzzer terminal RY wire and the negative terminal
to the B wire.

- If the buzzer does not sound, the buzzer is faulty.

Replace the back
buzzer.

2. Back Buzzer Switch

(1) When the starter switch is ON, measure the voltage between
the back buzzer switch COM terminal WG wire and the chassis
ground.

Standard voltage: 12V or more

(2) When the starter switch is ON and the forward-reverse lever is
in the reverse position, measure the voltage between the back
buzzer switch NO terminal RY wire and the chassis ground.

Standard voltage: 12V or more

- If the above item (1) is OK and the item (2) is NG, the back buzz-

er switch is faulty.

Replace the back
buzzer switch.

3. Harness Connect-
ing Between Termi-
nals

- Measure the resistance of the harness connecting between ter-
minals.
Standard resistance: 10 Q or less
- If the resistance is abnormal, the harness is faulty.

Repair or replace the
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

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. Vehicle moves neither forward nor backward (1/2)

Check point

Cause

Check/Action

1. Oil Level of
Hydraulic Oil Tank

The oil level in the hydraulic oil tank is low.

Fill the tank until the correct oil level is ob-
tained.

2. Bypass Valve

The bypass valve is open.

Close the bypass valve.

3. Propulsion Charge
Circuit Pressure

The propulsion pump does not discharge oil
because the charge pressure is low.

Measure the charge pressure. If low, check
the charge relief valve and then adjust the
set pressure or replace the valve.

The charge pressure decreases due to pres-
sure leakage from the pressure override
valve (cut-off valve).

Check and adjust the pressure override
valve or, if necessary, replace it.

Insufficient propulsion charge pump dis-
charge.

Repair or replace the propulsion charge
pump.

The charge pressure decreases due to inter-
nal leakage of the solenoid valve connecting
the oil supply circuit with the charge circuit.

- Brake release solenoid valve

When the solenoid is energized, check if oil
flows in the return circuit to the tank. If so,
carry out the following action.

- Repair or replace the brake solenoid valve.

4. Propulsion Pro-
portional Solenoid
Valve

The propulsion pump cannot discharge oll
because oil does not flow into the servo
cylinder chamber due to a faulty propulsion
proportional solenoid valve.

Measure the pressure in the servo cylinder
chamber. If the pressure is too low, repair or
replace the propulsion proportional solenoid
valve.

5. Neutral Solenoid
Valve

If the spool of neutral solenoid valve is stuck,
the pressure in both sides of the servo cyl-
inder chamber is equalized. This causes the
propulsion pump unable to discharge oil.

Measure the pressure in the servo cylinder
chambers. If the pressure is equal in both
chambers, repair or replace the neutral sole-
noid valve.

6. Suction Filter for
Charge Pump

The charge pump flow is reduced due to a
clogged filter.

Clean or replace the suction filter.

7. Propulsion Circuit
Pressure

The pump does not discharge oil because
the setting pressure of the pressure override
valve (cut-off valve) is low.

Measure the propulsion circuit pressure. If
low, check the pressure override valve, and
then adjust or replace as required.

The circuit does not obtain the required
pressure because the setting pressure of
the high-pressure relief valve is low.

Measure the propulsion circuit pressure. If
low, check the high-pressure relief valve,
and then adjust or replace as required.

8. Propulsion Motor

Internal leakage of the propulsion motor.

Measure the drain quantity from the propul-
sion motor. If the drain quantity is larger than
the standard value, repair or replace the mo-
tor.

Sticking of the disc brakes causes the
brakes to remain applied.

Replace the disc brakes.
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3-2-1. Vehicle moves neither forward nor backward (2/2)

Check point

Cause

Check/Action

9. Brake Solenoid
Valve

Brake remains applied because the spool of
the brake solenoid valve does not shift.

Repair or replace the brake solenoid valve.

due to a faulty coupling.

10. Brake The brake cannot be disengaged because |Measure the brake release pressure. If high,
brake discs in the propulsion motor are repair or replace brake discs in the propul-
stuck. sion motor.

11. Coupling Drive torque is not transmitted to the pump | Replace the coupling.

3-2-2. Vehicle moves in one direction only (forward or

backward)

Check point

Cause

Check/Action

1. High-pressure
Relief Valve

Low circuit pressure due to incorrect high-
pressure relief setting or internal leakage.

Interchange the two high-pressure relief
valves. If the faulty condition is accordingly
reversed, check and adjust the high-pres-
sure relief valve or, if necessary, replace it.

3-2-3. Slow vehicle speed or small drive force

Check point

Cause

Check/Action

1. Bypass Valve

The bypass valve is slightly open.

Close the bypass valve completely.

2. Charge Circuit
Pressure

Stroke of the propulsion pump swash plate
is small because the charge pressure is low,
decreasing the discharge rate of the propul-
sion pump.

Measure the charge pressure. If low, check
the charge relief valve, and then adjust the
set pressure or replace the valve.

Insufficient charge pump discharge

Repair or replace the charge pump.

The charge pressure decreases due to inter-
nal leakage of the solenoid valve connecting
the oil supply circuit with the charge circuit.

- Brake solenoid valve

When the solenoid is energized, check if oil
flows in the return circuit to the tank. If so,
carry out the following action.

- Repair or replace the brake solenoid valve.

3. Suction Filter for
Charge Pump

The flow rate of the charge pump decreases
as well as the charge pressure decreases
due to a clogged filter.

Clean or replace the suction filter.

4. Propulsion Motor
Inlet Pressure

The propulsion motor inlet pressure is low.

Measure the propulsion motor inlet pres-
sure. If low, check the high-pressure relief
valve, and then adjust the set pressure or
replace the valve.

5. Internal Leakage of
Propulsion Motor

The output of propulsion motor decreases
and the number of revolutions decreases
due to internal leakage of the propulsion
motor.

Measure the drain quantity from the propul-
sion motor. If the drain quantity is larger than
the standard value, repair or replace the mo-
tor.

6. Propulsion Pump

The discharge flow rate is insufficient due
to efficiency degradation of the propulsion

pump.

Measure the discharge flow rate of propul-
sion pump with a flow meter. If the discharge
flow rate is not within the specified range,
repair or replace the propulsion pump.
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3-2-4. Vehicle does not stop completely with forward/reverse lever in neutral position

Check point

Cause

Check/Action

1. Propulsion Pro-
portional Solenoid
Valve

Neutral adjustment for the propulsion pro-
portional solenoid valve is inappropriate.

Check and adjust the propulsion proportion-
al solenoid valve or, if necessary, replace it.

2. Propulsion Pump

Servo Cylinder

Faulty propulsion pump servo cylinder or
faulty pump swash plate setting.

Replace the propulsion pump.

3-2-5. Propulsion system is overheating

Check point

Cause

Check/Action

. Oil Level of Hydrau-

lic Oil Tank

The oil level in the hydraulic oil tank is low.

Fill the tank until the correct oil level is ob-
tained.

. Oil Cooler

Cooling efficiency is reduced due to clogged
oil cooler fins.

Clean the oil cooler fins.

. Flushing Valve

Hydraulic oil in the propulsion closed circuit
is insufficiently cooled due to flushing valve
shuttle spool sticking.

Repair or replace the flushing valve.

Hydraulic oil in the propulsion closed circuit
is insufficiently cooled because the flushing
valve relief setting pressure is excessively
high.

Adjust the flushing valve relief setting pres-
sure or replace the flushing valve.

. Propulsion Circuit
Setting Pressure

If the circuit pressure setting is excessively
low, the relief valve opens, causing the tem-
perature of the hydraulic oil in the circuit to
rise.

Measure the propulsion circuit pressure. If
low, increase the relief setting pressure.

If the load is excessively heavy, the relief
valve opens, causing the temperature of the
hydraulic oil in the circuit to rise.

Measure the propulsion circuit pressure. If
high, decrease the propulsion load.

. Suction Filter for
Charge Pump

The load of the charge pump increases due
to a clogged filter, causing the temperature
of the hydraulic oil in the circuit to rise.

Clean or replace the suction filter.

. Charge Line Filter

The charge circuit pressure increases due to
clogged filter.

Clean or replace the line filter.

3-2-6. Abnormal noise from propulsion system

Check point

Cause

Check/Action

. Axle Bearings

The axle bearings supporting the front drum
and rear drum are damaged.

Replace the axle bearings.

. Hydraulic Hose
Clamp

Vibrator sound of the hydraulic hose is gen-
erated because the clamp securing the hy-
draulic hose is loose.

Tighten the bolts of the loose hydraulic hose
clamp to the specified torque.

. Suction Filter for
Charge Pump

Cavitation is occurring in the charge pump
due to a clogged filter.

Clean or replace the suction filter.

. Charge Circuit
Pressure

If the charge pressure is low, the brake can-
not be released completely, which causes
brake drag.

Measure the charge pressure. If low, check
the charge relief valve and then adjust the
set pressure or replace the valve.

. Propulsion Motor

The internal bearing of the propulsion motor
is damaged.

Repair or replace the propulsion motor.
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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. Oil Level of Hydrau- | The oil level in the hydraulic oil tank is low. | Fill the tank until the correct oil level is ob-
lic Oil Tank tained.
2. Vibrator Charge The vibrator pump does not discharge oil Measure the charge pressure. If low, check
Circuit Pressure due to a low charge pressure. and adjust the charge relief valve or, if nec-

essary, replace it.

Insufficient discharge rate from the vibrator |Repair or replace the vibrator charge pump.
charge pump.

3. Vibrator Proportion- | The propulsion pump cannot discharge oil | Measure the pressure in the servo cylinder
al Solenoid Valve because oil does not flow into the servo cyl- | chamber. If low, repair or replace the vibra-

inder chamber due to a faulty vibrator pro- | tor proportional solenoid valve.

portional solenoid valve.

4. Suction Filter for The flow rate of the vibrator charge pump Clean or replace the suction filter.

Charge Pump decreases due to a clogged filter.

5. Vibrator Circuit Necessary circuit pressure cannot be ob- Measure the vibrator circuit pressure. If low,

Pressure tained because the setting pressure of the | check and adjust the main high-pressure re-
main high-pressure relief valve or port relief |lief valve or port relief valve or, if necessary,
valve is too low. replace it.

6. Vibrator Solenoid | Vibrator pressure is bypassed because If the vibrator solenoid valve spool does not
Valve (for Bypass- |the vibrator solenoid valve spool does not switch, repair or replace the vibrator sole-
ing) switch. noid valve.

7. Vibrator Pump Insufficient discharge rate from the vibrator |Measure the discharge flow rate of the vibra-

pump due to reduced efficiency of the vibra- |tor pump with a flow meter. If the discharge
tor pump. flow rate is not within the specified range,

repair or replace the vibrator pump.

Insufficient pump discharge due to wear of | Replace the vibrator pump.
the vibrator pump drive shaft spline.

8. Vibrator Motor Internal leakage of the vibrator motor. Measure the drain quantity from vibrator
motor. If the drain quantity is larger than the
standard value, repair or replace the motor.

Output torque is not transmitted due to the |Replace the vibrator pump.
worn spline of the vibrator motor output
shaft.
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3-3-2. Only front or rear vibratory drum can vibrate (two-drum vibration cannot be

performed)

Check point

Cause

Check/Action

1. Vibrator Solenoid
Valve (for Bypass-

ing)

Vibrator pressure is bypassed because
the vibrator solenoid valve spool does not
switch.

If the vibrator solenoid valve spool does not
switch, repair or replace the vibrator sole-
noid valve.

2. Vibrator Motor

Internal leakage of the vibrator motor.

Measure the drain quantity from the vibrator
motor. If the drain quantity is larger than the
standard value, repair or replace the motor.

Output torque is not transmitted due to the
worn spline of the vibrator motor output
shaft.

Replace the vibrator pump.

3-3-3. Vibrator frequency is too low

Check point Cause Check/Action
1. Oil Level of Hydrau- | The oil level in the hydraulic oil tank is low. | Fill the tank until the correct oil level is ob-
lic Oil Tank tained.

2. Vibrator Charge
Circuit Pressure

The vibrator pump does not discharge oll
due to a low charge pressure.

Measure the charge pressure. If low, check
and adjust the charge relief valve or, if nec-
essary, replace it.

Insufficient discharge rate from the vibrator
charge pump.

Repair or replace the vibrator charge pump.

3. Vibrator Solenoid
Valve (for Bypass-

ing)

Vibrator pressure is bypassed due to inter-
nal leakage of the vibrator solenoid valve.

Repair or replace the vibrator solenoid valve
as necessary.

4. Vibrator Circuit
Pressure

Decrease in circuit pressure due to internal
leakage in the main high-pressure relief
valve or port relief valve.

Measure the vibrator circuit pressure. If low,
check and adjust the main high-pressure re-
lief valve or port relief valve or, if necessary,
replace it.

5. Internal Leakage in
Vibrator Motor

Decrease in vibrator motor rpm due to inter-
nal leakage in the vibrator motor.

Measure the drain quantity from the vibrator
motor. If the drain quantity is larger than the
standard value, repair or replace the motor.

6. Vibrator Pump

Decrease in discharge rate from the vibrator
pump due to reduced vibrator pump efficien-

cy.

Measure the discharge flow rate of the vibra-
tor pump with a flow meter. If the discharge
flow rate is not within the specified range,
repair or replace the vibrator pump.

3-3-4. Amplitude cannot be switched between high and low

Check point

Cause

Check/Action

1. Vibrator Proportion-
al Solenoid Valve

Oil flows into only one servo cylinder cham-
ber due to a faulty vibrator proportional so-
lenoid valve. This causes oil discharge from
only one propulsion pump.

Measure the pressure in the servo cylinder
chamber. If there is no difference between
two chambers, repair or replace the vibrator
proportional solenoid valve.

2. Vibrator Pump

Only one vibrator pump discharges oil.

Replace the vibrator pump.
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3-3-5. Vibrator does not stop

Check point

Cause

Check/Action

1. Vibrator Proportion-
al Solenoid Valve

Incorrect neutral adjustment for the propul-
sion proportional solenoid valve

Check and adjust the vibrator proportional
solenoid valve or, if necessary, replace it.

2. Vibrator Pump
Servo Cylinder

Faulty vibrator pump servo cylinder or incor-
rect setting of the vibrator pump swash plate

Replace the vibrator pump.

3-3-6. Vibrator system is overheating

oil cooler fins.

Check point Cause Check/Action
1. Oil Level of Hydrau- | The oil level in the hydraulic oil tank is low. | Fill the tank until the correct oil level is ob-
lic Oil Tank tained.
2. Oil Cooler Cooling efficiency is reduced due to clogged | Clean the oil cooler fins.

3. Flushing Valve

Hydraulic oil in the vibrator closed circuit is
insufficiently cooled due to flushing valve
shuttle spool sticking.

Repair or replace the flushing valve.

Hydraulic oil in the vibrator closed circuit is
insufficiently cooled because the flushing
valve relief setting pressure is excessively
high.

Adjust the flushing valve relief setting pres-
sure or replace the flushing valve.

4. Vibrator Circuit Set-
ting Pressure

If the circuit pressure setting is excessively
low, the relief valve opens, causing the tem-
perature of the hydraulic oil in the circuit to
rise.

Measure the vibrator circuit pressure. If low,
increase the relief setting pressure.

If the load is excessively heavy, the relief
valve opens, causing the temperature of the
hydraulic oil in the circuit to rise.

Measure the vibrator circuit pressure. If high,
decrease the vibration load.

5. Suction Filter for
Charge Pump

The load of the charge pump increases due
to a clogged filter, causing the temperature
of the hydraulic oil in the circuit to rise.

Clean or replace the suction filter.

6. Charge Line Filter

The charge circuit pressure increases due to
a clogged filter.

Clean or replace the line filter.

3-3-7. Abnormal noise from vibrator system

Check point

Cause

Check/Action

1. Vibrator Bearings

The vibrator bearings supporting the eccen-
tric shaft are damaged.

Replace the vibrator bearings.

2. Hydraulic Hose
Clamp

Vibrator sound of the hydraulic hose is gen-
erated because the clamp securing the hy-
draulic hose is loose.

Tighten the bolts of the loose hydraulic hose
clamp to the specified torque.

3. Suction Filter for
Charge Pump

Cavitation is occurring in the charge pump
due to a clogged filter.

Clean or replace the suction filter.

4. Vibrator Motor

The internal bearing of the vibrator motor is
damaged.

Repair or replace the vibrator motor.
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3-4. Steering

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

1. Oil Level of Hydrau-
lic Oil Tank

The oil level in the hydraulic oil tank is low.

Fill the tank until the correct oil level is ob-
tained.

2. Orbitrol

The relief valve is open or the setting pres-
sure is low.

Measure the steering circuit pressure. If low,
check relief valve and then clean or replace
as required.

Flow to the steering cylinder circuit is insuf-
ficient due to leakage from the check valve.

Check the check valve, and then clean or
replace as required.

The spool and sleeve of the orbitrol are con-
taminated or the clearance is incorrect.

Check the orbitrol, and then clean or replace
as required.

3. Steering Circuit
Pressure

Pressure in the return circuit from orbitrol in-
creases due to a clogged charging line filter.

Clean or replace the line filter.

4. Steering Cylinder

The cylinder thrust decreases due to internal
leakage of the steering cylinder.

Repair or replace the steering cylinder.

5. Suction Filter for
Steering Pump

The steering pump discharge rate decreas-
es due to a clogged filter.

Clean or replace the suction filter.

6. Steering Pump

Discharging pressure is insufficient due to
efficiency degradation of the steering pump.

Measure the steering circuit pressure. If low,
replace the steering pump.

7. Steering Column

The column shaft and orbitrol shaft center
are misaligned.

Align the column shaft with the orbitroll shaft
center or replace the column shaft.

The column shaft bearing is worn or dam-
aged.

Repair or replace the column shaft.

3-4-2. Steering response is slow

open.

Check point Cause Check/Action
1. Oil Level of Hydrau- | The oil level in the hydraulic oil tank is low. | Fill the tank until the correct oil level is ob-
lic Oil Tank tained.
2. Orbitrol Oil is bypassing because the relief valve is | Measure the steering circuit pressure. If low,

check and adjust the relief valve or, if neces-
sary, replace it.

3. Steering Cylinder

Internal leakage of the steering cylinder

Repair or replace the steering cylinder.

4. Suction Filter for
Steering Pump

The steering pump discharge rate decreas-
es due to clogged filter.

Clean or replace the suction filter.

5. Steering Pump

Discharging pressure is insufficient due to
efficiency degradation of the steering pump.

Measure the steering circuit pressure. If low,
replace the steering pump.
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3-4-3. Steering wheel backlash or play is large

Check point

Cause

Check/Action

1. Steering Column

The spline of the column shaft or the orbitrol
is worn.

Replace the column shaft or orbitrol.

The column shaft bearings are worn.

Replace the column shaft bearings.

2. Steering Wheel

The serration (spline) of the wheel or column
shaft is worn.

Replace the wheel or column shaft.

3-4-4. Steering system is overheating

Check point

Cause

Check/Action

lic Oil Tank

1. Oil Level of Hydrau-

The oil level in the hydraulic oil tank is low.

Fill the tank until the correct oil level is ob-
tained.

2. Oil Cooler

Cooling efficiency is reduced due to clogged
oil cooler fins.

Clean the oil cooler fins.

3. Steering Circuit
Setting Pressure

If the circuit pressure setting is excessively
low, the relief valve is open, causing the
temperature of the hydraulic oil in circuit to
rise.

Measure the steering circuit pressure. If low,
replace the relief valve.

If the load is excessively heavy, the relief
valve is open, causing the temperature of
the hydraulic oil in the circuit to rise.

Measure the steering circuit pressure. If
high, decrease the steering load.

4. Suction Filter for
Steering Pump

The load of the steering pump increases due
to clogged filter, causing the temperature of
the hydraulic oil in the circuit to rise.

Clean or replace the suction filter.

3-4-5. Abnormal noise from steering system

Check point

Cause

Check/Action

lic Oil Tank

1. Oil Level of Hydrau-

The pump suction pressure is high because
the oil level of the hydraulic oil tank is low,
causing cavitation in the steering circuit sys-
tem.

Fill the tank until the correct oil level is ob-
tained.

2. Air in Steering
Circuit

Cavitation is caused by air in the circuit.

Bleed the circuit.

3. Hydraulic Hose
Clamp

Vibrator sound of the hydraulic hose is gen-
erated because the clamp securing the hy-
draulic hose is loose.

Tighten the bolts of the loose hydraulic hose
clamp to the specified torque.

4. Suction Filter for
Steering Pump

Cavitation is occurring in the steering pump
due to a clogged filter.

Clean or replace the suction filter.

11-142







SAKAI HEAVY INDUSTRIES, LTD.

Head office: 1-4-8, Shiba-Daimon, Minato-ku
Tokyo, Japan

Telephone: Tokyo (03) 3431-9971

Facsimile: (03) 3431-6212

Printed in Japan 2009.2.50 © H.S
0568-99002-0-30306-A



