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TO THE READER

This Workshop Manual provides service personnel with information about the mechanisms, service
and maintenance of the construction machinery. This Workshop Manual is divided into 3 sections,
General, Mechanisms and Service.

B General
This section contains information such as engine and equipment ID numbers, general precautions,
maintenance schedules, inspections and maintenance items and special tools.

B Mechanisms

This section describes the structure of mechanisms and explains their functions.Be sure that you
fully understand this Mechanisms section prior to performing any service work, such as troubleshooting
or when performing any disassembly or assembly work.

B Service

This section contains information and procedures for performing maintenance on the backhoe, such
as troubleshooting, service specification tables, torque specifications, items to be inspected and
adjusted, disassembly and assembly procedures, as well as precautions, maintenance standard values
and usage limits.

All of the illustrations, specifications and other information in this manual were created based on the
latest model at the time of publication.
Please be aware that changes to the content may be made without prior notice.

B NOTE
¢ Corresponding model list
Machine Model Engine Model
uz27-4 For European Union D1105-E4-BH-2

H IMPORTANT
¢ Refer to the information of the engine below.
« Engine model : D1005-E4B, D1105-E4B, D1305-E4B, V1505-E4B
* Web PDF-Code : N0.9Y111-07840
* Hard Copy-Code : N0.9Y121-07840
+ CD-ROM-Code : N0.9Y131-07840

March, 2014
© KUBOTA Corporation 2014
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Record of Revisions

Last digit of
the Code Date Main Revised Point and Corrective Measures Remarks
No.

1 2016.07 Addition Hi spec version. H. N

2 2018.07 Control valve disassembly / assembly procedures has been TE
updated.

3 2019.05 Added dimensions of new rubber track (serial number: from Ts
63660).

4
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U27-4, WSM INFORMATION

1. SAFETY FIRST

A\ SAFETY FIRST

* This "Safety Alert Symbol" is used in this manual and on labels on equipment to indicate important
issues and warn of the danger of personal injury. Read and follow these warnings carefully.

e It is important that you thoroughly read these instructions and safety rules prior to working on the
equipment and that you always follow them.

A DANGER

¢ Indicates that failure to follow the warning will result in serious injury or death.

A WARNING

* Indicates that failure to follow the warning may result in serious injury or death.

A CAUTION

* Indicates that failure to follow the warning may result in injury.

H IMPORTANT
¢ Indicates that failure to follow the warning may result in damage to or a breakdown of the equipment.

B NOTE
* Indicates supplementary explanations that will be helpful when using the equipment.

[NOTE]
+ Indicates other supplementary information to take note of.

RY9212001INIO001USO
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U27-4, WSM INFORMATION

2. IN THE INTEREST OF WORK SAFETY

[1] WORKING SAFELY WITH THE EQUIPMENT MEANS ALWAYS
FOLLOWING THESE INSTRUCTIONS:

(1) Precautions Before Working on the Machine
Before starting any service or maintenance work

* Read all the general and safety instructions in this
manual, as well as the decals on your equipment.

* Always stop the engine whenever you leave the
driver's seat to inspect or clean the machine or its
devices, or to inspect or adjust parts.

» Choose a safe spot for inspecting the equipment-on

(S'"]p:) flat, hard ground.

% 2 \ RY9212001INI0002USO

* When performing maintenance on the equipment,
hang the DO NOT OPERATE sign where it will be
obvious from and around the driver's seat.

* When performing maintenance or repairs, always
lower attachments to the ground, stop the engine
and attach the warning sign clearly visible.

* When performing maintenance on the equipment,
always disconnect the negative battery cable.

» Before using tools, make sure you understand how
to use them correctly and use tools in good condition

and of the right size for the job.
RY9212001INIOO003USO

A\
A\N

IBMOO1A

RY9212038IBM005A

Be Ready for an Emergency

* Keep afirst-aid kit and fire extinguisher close at hand
SO you can use it when needed.

* Keep emergency contact information for doctors,
hospitals and ERs handy.
RY9212001INIO004USO

IBMO10A

» Wear clothes appropriate for working on equipment.
Do not wear loose-fitting clothes as they may catch
on the machine controls.

* When working on the equipment, use all safety gear,
such as a helmet, safety glasses and shoes, that are
required by law or regulation.

* Never perform maintenance while drowsy or under

the influence of alcohol or drugs.
RY9212001INIO005USO

RY9212001IBM002A
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u27-4, WSM

INFORMATION

(2) Precautions Before Working on the Equipment

RY9212001/BMO08A

RY9212001IBM003A

k@

RY9212001IBM004A

RY9212091IBM0O1A

Stop the machine on a hard and level location and
make sure the area around the machine is free of
obstacles and hazardous materials. When parking
the machine indoors, select a spot that can be
properly ventilated.

When performing work such as with a hammer,
fragments may chipping off, so make sure only
authorized persons are around the machine.

Before servicing the machine, clean it off so there is

no mud, debris, oil or the like sticking to it.
RY9212001TNT0006USO

Before getting on/off of the machine, clean off
around the steps so there is no mud on them.
Always give yourself 3-point support when getting
on/off the machine.

A CAUTION

3-point support means using both legs and one
hand or both hands and one leg as you climb
up/down.

RY9212001INI0007USO

Starting the Machine Safely

Before starting the engine, always sit in the driver's
seat and make sure the area is safe and clear.
As it is dangerous, never start the engine from
anywhere but the driver's seat.
Always check and make sure control lever(s) are not
engaged before starting the engine.
Never start the engine by hot-wiring the starter
circuit. This is not only dangerous, but may damage
the machine.

RY9212001INI0008USO

Whenever it is necessary to open the engine covers
or bonnet in order to service the machine, always
prop them open.
If it is absolutely necessary to run the engine while
working on the machine, make sure you are clear of
all rotating or moving parts. Also take care not to
leave anything, such as tools or rags, near any
moving parts.

RY9212001INI0009USO
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U27-4, WSM INFORMATION

» The engine, muffler, radiator, hydraulic line, etc.,
have parts that remain very hot even after the engine
e 3 has been stopped. Be sure to avoid these parts, as

~
| touching them can result in burns. Radiator coolant,
A

hydraulic fluid and oil also remain hot. Therefore, do
\

N
¢ not attempt to remove caps and plugs, etc., before
these fluids have sufficiently cooled.
* Make sure the coolant temperature has dropped
sufficiently before opening the radiator cap.
y Also, since the inside of the radiator is pressurized,
when removing the cap, first loosen it to release the
pressure before removing the cap completely.

RY92120911BM002A RY9212001INI0O016USO

* The pressure in the hydraulic circuit stays at
pressure even after the engine stops.
Before removing parts, such as hydraulic devices
from the machine, first release the pressure. Please
note that when releasing residual pressure, the
machine itself and/or implements may move without
warning, so be very careful when releasing the

%p ’
pressure.
N * Oil gushing out under pressure is extremely
dangerous as it may pierce your skin or your eyes.
y Similarly, oil leaking out of pinholes is not visible.
A So when checking for oil leaks, always wear safety

RY9212001I1BMOO5A glasses and gloves and use a piece of cardboard or

/

a wood block to shield yourself from oil.
RY9212001INI0011USO

No Smoking or Open Flames while Fueling

* Fuel is extremely flammable and dangerous.
Never smoke near fuel. If fuel is spilled on the
machine, its engine, or electrical parts, it may cause
a fire. If fuel is spilled, wipe it all up immediately.

* Never smoke while filling the machine with fuel.
And always tighten the fuel cap securely and wipe up

any spilled fuel.
N RY9212001INI0O012USO

RY9212001I1BM0O6A

* Always wear safety glasses and gloves when
handling the battery.

» The gas generated by the battery is flammable.

I — Never weld or use tools like a grinder near the

1 battery. And never smoke near it.

* When disconnecting the battery, always disconnect
the negative cable first. When connecting the

battery, always connect the positive cable first.
I RY9212001INI0013USO

IBMOOGA
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u27-4, WSM

INFORMATION

RY9212001IBM007A

IBMOO9A

» Grease is under high pressure inside the hydraulic
cylinder. It is very dangerous to loosen a grease
nipple quickly as it may shoot off. Always loosen
grease nipples slowly.

» And never face a grease nipple while loosening it.
RY9212001INI0014USO

Dispose of Waste Fluids Properly

» Never dispose of waste fluids on the ground, in the
gutter, a river, pond or lake. Always dispose of
hazardous substances like waste oil, coolant and
electrolytic fluid in accordance with the relevant
environmental protection regulations.

» Keep the safety plates clean so they can be read.

If a safety plate is damaged and comes off or
becomes illegible, put a plate with the same
warnings back in its place.

RY9212001INT0015US0
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INFORMATION

3. LABELS DISPLAYED TO PROMOTE WORK

SAFETY
[1] LOCATIONS

(1) Code No.: R2491-5736-0

H®

(2) Code No.: RG158-5722-0

e

%

1

(3) Code No.: R2491-5796-0 (5) Code No.: RG138-5791-0

)

(4) Code No.: RG308-5702-0

L)

(6) Code No.: RG248-5724-0

>

I

RY9212180ICI001A

RY9212180INI0O003USO
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U27-4, WSM INFORMATION

G

(1) @)
Code No.: RG158-5785-0 Code No.: RG158-5789-0 Code No.: RG158-5724-0

A\
JAN
SSNE 3

<t

(7)
Code No.: RG158-5754-0 Code No.: RG138-5717-0

3
y (3)

—_
~
=

/

/

@

O

(5) Code No.: RG158-5727-0

AR

(6) Code No.: RG248-5724-0

RY9212180ICI002A

RY9212180INI0004USO
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U27-4, WSM INFORMATION

) \

CABIN | CANOPY |

//Ag@\)u@ —

RY9212180ICI003A
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U27-4, WSM INFORMATION

(1) Code No.: RH418-5749-0 (CABIN)
T i =
TN T[]
| -
BaNEE
_{L_ @__\,_i__
i
Z
iaal
DN/
1
PR R S ) N N
I
~—
(3) Code No.: RG158-5734-0 (CABIN)
) ——
A A ‘4\
O '
A ——
RY9212180ICI005A
RY9212180INI0O007USO
-9
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U27-4, WSM INFORMATION

(1) Code No.: RH418-5748-0 (CANOPY)

4 N\

W= cg%%
OW:354kg _:? _:____

|
1
| | |
| | |
| I I
T __J_m_¢___L_Y_L_
| |
I I
|

o s
X Iéz; f
e y AN T

|
o[> 2n|2.5n 3n (3. 50 4n | MAX i < : | :
22 | 650 | 470 | 360 | 280 | 230 | — | 1 n L I
1.8m | Z1 | 610 | 440 | 340 | 270 | 230 | 230 | | | | |
23| 560 440 30| — | — [ — | | L | | 3
0 1 2 3 4 5
X (m)
A 2

I

s
(T

.

_‘
ey,

RY9212180ICI004A

RY9212180INI0O006USO

[2] LABEL MAINTENANCE

Thoroughly Read, Understand and Follow Safety Precautions on Labels

+ Always keep labels in a clean, undamaged state.

+ If labels get dirty, wipe them off with soapy water and a soft cloth.
If solvents such as paint thinner or engine oil are used, the text and or figures may fade away.

* When using a pressure washer to clean the equipment, do not spray any labels directly as doing so may make
them peel off.

+ If alabel is damaged or lost, order a new one from your dealer and affix it as before.

+ Before affixing a new label, completely wipe off any dirt or grime on the surface, allow it to dry and then affix in
the same place.

+ When replacing a part that has a label on it, replace the label at the same time.
RY9212001INT0018USO

[-10
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u27-4, WSM INFORMATION
KUBOTA EXCAVATOR
Model name u27-4
Type CANOPY CABIN
. . 2490 kg 2590 kg
Machine weight 5490 Ibs 5710 Ibs
. . 2565 kg 2665 kg
Operating weight 5655 Ibs 5875 Ibs
Volume (CECE) 0.060 m3
Standard 450 (500 )
bucket i ith s mm mm
Width (with side cutter) 17.71n. (19.7 in.)
Type .
(water cooled 4 cycle Diesel) 3 cylinder
. Model name D1105-E4-BH-2
Engine Total displacement 1123 cm?®
Output (ISO 9249) 15.6 KW
Rated speed 2400 rpm
Swing speed 9.8 rpm
1F 26km/h
Travel speed
2F 46km/h
Performance
Ground pressure 23.7 kPa 24.7 kPa
P 0.24 kgflcm? 0.25 kgflcm?
Climbing angle 20 deg
. . 1500 x 300 mm
Blade (width and height) 59.06 x 11.8 in.
Boom Swing Left 1.31 rad (75 deg)
angle Right 0.96 rad (55 deg)
Pressure MaX. displacement 480 L/m|n
connection for | (Theoretical)
attachments | Max. pressure 21.6 MPa (220 kgf/cm?, 3130 psi)
Fuel tank capacity 33L

B NOTE

« Above dimensions are based on the machine with rubber tracks and JPN bucket.
JPN = made in Japan

Specifications subject to change without notice.
With unloaded digging bucket.
Firm compacted soil.
Operators must exercise extra caution and follow instructions in the operator's manual.
Worse condition or heavier attachment to the above will decrease climbing angle.

1-11

RY9212180INI0O001USO
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u27-4, WSM

INFORMATION
CANOPY TYPE
% o 1d (
[ ;
(A) T : (D)
e (©) o - (E) |(F)
(B) lj I :I
1 ; ]
(T
(K) R
4
(G) -
(H)
Vza §
/1 (L)
_\
0
‘ 3\ o A_(M)
) G N
(0) (P) L_( )
Q) |
M
)
RY9212180INIO01A
(A) (B) (c) (D) (E) (F) (G)
uz27-4 580 mm 610 mm 1500 mm 790 mm 1350 mm 1500 mm 4370 mm
CANOPY 22.8in. 24.0 in. 59.1in. 31.11in. 53.1in. 59.1in. 172.0 in.
(H) U] ®)] (K) (L) (M) (N)
u27-4 3100 mm 2820 mm 2580 mm 1980 mm 2420 mm 350 mm 320 mm
CANOPY 122.0in. 111.0 in. 101.6 in. 78.0in. 95.3 in. 13.81in. 12.6in.
(0) (P) Q) (R) (S) (T)
u27-4 3200 mm 990 mm 4190 mm 4630 mm 4740 mm 850 mm
CANOPY 126.0in. 39.0in. 165.0 in. 182.3 in. 186.6 in. 33.51in.
RY9212180INI0002USO

[-12
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u27-4, WSM INFORMATION
CABIN TYPE
(A)
(E) |(F)
(B)
(G)
(H)
, (L)
A}
(M)
(N)
m
RY9212180INI002A
(A) (B) (€) (D) (E) (F) @)
u27-4 580 mm 610 mm 1500 mm 790 mm 1350 mm 1500 mm 4370 mm
CAIBN 22.8in. 24.0in. 59.1 in. 31.1in. 53.1in. 59.1 in. 172.0in.
(H) (1) ) (K) (L) (M) (N)
u27-4 3100 mm 2820 mm 2580 mm 1980 mm 2430 mm 350 mm 320 mm
CAIBN 122.0in. 111.0in. 101.6 in. 78.0 in. 95.7 in. 13.8in. 12.61in.
(0) (P) (@ (R) (S) (T)
u27-4 3200 mm 990 mm 4190 mm 4630 mm 4740 mm 870 mm
CAIBN 126.0in. 39.01in. 165.0 in. 182.3 in. 186.6 in. 34.3in.
RY9212180INI0O008USO
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U27-4, WSM GENERAL

1. MACHINE INDENTIFICATION

a “p
—

When consulting with your local Kubota dealer about this
machine, please provide the model of the machine, its frame and
engine numbers and the number of hours on the hour meter.

(1) (1) machine Nameplate (Model, frame (a) Model Nameplate (CANOPY)
— number, engine number) (b) Model Nameplate (CABIN)
R i (2) Frame Number
0 Q \E%) (3) Engine Number
/
5 RY9212180GEG0001USO
=T (Tl |
RY9212180GES001A — %) —
(a)
O [KUBOTA Baumaschinen GmbH c E
STEINHAUSER STR. 100
66482 ZWEIBROCKEN GERMANY
WoDEL U27-4 s [
HASS 2565 kg NACODRAVBRPUL[ 705 Jkn
PONER 15.5  Jaw yax VeRT LoD 72w
MANUFACTURED YEAR PRODUCT IDENTIFICATION NUMBER
WKFRGH1100Z0

RY9212180GES004A
(b)

O [KUBOTA Baumaschinen GmbH c E
STEINHAUSER STR. 100
66482 ZWEBROCKEN GERMANY

oL U27-4 s [
MASS 2665 kg MAX. DRAW BAR PULL 70.5 KN

PONER [ 155 Jow vt Low 72 |k

MANUFACTURED YEAR PRODUCT IDENTIFICATION NUMBER
WKFRGH1100Z0

RY9212180GES005A

G-1
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U27-4, WSM GENERAL

2. ENGINE INDENTIFICATION
[11 MODEL AND ENGINE SERIAL NUMBER

Be sure to check the engine nameplate and serial number when
you wish to consult about the engine.

The model and serial number of the engine need to be checked
prior to servicing the engine or replacing any of its parts.
B Engine Serial No.

The engine serial number is the numerical ID of the engine and
is printed after the engine's model number.

The year and month of manufacture are indicated as follows.

Engine Series

Number or Series Number or Series
Alphabet Alphabet
1 05 (include: WG) 6 Gz, OC’EAC’ EA,
V3 7 03
08 8 07
4 SM (include: WG) A EA, RK
5 Air Coqled B 03 (KET
Gasoline Production)
Production Year

A mber Year A mber Year
1 2001 F 2015
2 2002 G 2016
3 2003 H 2017
4 2004 J 2018
5 2005 K 2019
6 2006 L 2020
7 2007 M 2021
8 2008 N 2022
9 2009 P 2023
A 2010 R 2024
B 2011 S 2025
C 2012 T 2026
D 2013 \Y 2027
E 2014

(1) Engine Model Name and Serial
Number

(To be continued)

G-2
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u27-4, WSM GENERAL
(Continued)
Production Month and Lot Number
Month Engine Lot Number
January A0001 to A9999 from B0001
February C0001 to C9999 from D0O0O1
March E0001 to E9999 from F0001
April G0001 to G9999 from HO001
May J0001 to J9999 from K0O0O1
June L0001 to L9999 from M0001
July NO001 to N9999 from P0O001
August Q0001 to Q9999 from R0O001
September S0001 to S9999 from TO0O1
October U0001 to U9999 from V0001
November WO0001 to W9999 from X0001
December Y0001 to Y9999 from 20001
* Alphabetical letters "I" and "O" are not used.
(@) (b)c)d) (e)
e.g. D1105- 1 E G1237
(a) D1105: Engine Model Name
(b) 1: Engine Series (05 series)
(c) E: Production Year (2014)
(d) G: Production Month (April)
(e) 1237: Lot Number: (0001 to 9999 or A001 to Z999)
RY9212180GEG0002USO
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[2] E4B ENGINE

[Example: Engine Model Name D1105-M-DI-E4]

The emission controls previously implemented in various countries to prevent air pollution will be stepped up as
Nonroad Emission Standards continue to change. The timing or applicable date of the specific Nonroad Emission
regulations depends on the engine output classification.

Over the past several years, KUBOTA has been supplying diesel engines that comply with regulations in the
respective countries affected by Nonroad Emission regulations. For KUBOTA Engines, E4B will be the designation
that identifies engine models affected by the next emission phase (See the table below).

When servicing or repairing ###-E4B series engines, use only replacement parts for that specific E4B engine,
designated by the appropriate E4B KUBOTA Parts List and perform all maintenance services listed in the appropriate
KUBOTA Operator's Manual or in the appropriate E4B KUBOTA Workshop Manual. Use of incorrect replacement
parts or replacement parts from other emission level engines (for example: E3B engines), may result in emission
levels out of compliance with the original E4B design and EPA or other applicable regulations.Please refer to the
emission label located on the engine head cover to identify Output classification and Emission Control Information.
E4B engines are identified with "EF" at the end of the Model designation, on the US EPA label. Please note: E4B is
not marked on the engine.

Category (1) Engine output classification EU regulation
TYPE : H#EHHEHHHHEHR K From 19 to 37 kW STAGE IlIB
FAMILY HHHHRERAH P From 37 to less than 56 kW STAGE IIiB
PPROVAL NUIBER: et/ #;z*##.##/ i N From 56 to less than 75 kW STAGE llIB
Kuybhola KUBOTA Zorporation M From 75 to less than 130 kW STAGE IlIB
| H#H#H
™) @) Category (2) Engine output classification EPA regulation
ENISSION CONTROL INFORMATION / Z Less than 19 kW Tier 4
EF From 19 to less than 56 kW Interim Tier 4
THIS ENGINE NEETS W2 #aag /7 ENISSION REGULATIONS —
FOR U.S. EPA AND CALIFORNIA NONROAD (7 ENGINES. From 56 to less than 75 kW Interim Tier 4
, From 75 to less than 130 kW Interim Tier 4
1y kA costio
MODEL = ### ENGINE DISP.: f:2:3:34 (1) EU regulation engine output classification category
FAMILY: G ##w (2) "E4B" engines are identified with "EF" at the end of the Model designation, on
POWER: ## KW/ ### mn CATEGORY: ## - ## K the US EPA label.
VALVE: CLEARANCE (COLD) N # m EX ## m "E4B" designates some Interim Tier 4 / Tier 4 models, depending on engine
EGS: e output classification.
ULTRA LOW SULFUR DIESEL FUEL ONLY
DEL ASSY [#zsz8 RY9212180GEG0003USO
9Y1200165GES001A

[3] CYLINDER NUMBER

You can see the cylinder numbers of KUBOTA diesel engine in

the figure.
%1 The sequence of cylinder numbers is No.1, No.2 and No.3 and
“ﬂ‘ﬂ it starts from the gear case side.

RY9212174GEG0003USO

-

RY9212174GES004A
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3. GENERAL PRECAUTIONS

RY9212001GES071A

@ (5)

—

RY9212001GES072A

&)

AN

oy

RY9212001GES073A (4)

(1)\

RY9212001GES074A

Whenever performing maintenance on the machine, always
read the Safety Precautions in this manual and the Operator's
Manual carefully, become familiar with them and perform the work
safely.

Before performing any maintenance on the machine, make sure
it is sufficiently clean and choose a sufficiently clean location to
perform any disassembly.

Before performing maintenance on the machine, always
disconnect the negative battery cable first.

Whenever a special tool is required, use the special tool that
KUBOTA recommends. Make any special tools that are not used
very frequently according to the diagrams in this manual.

Always use genuine KUBOTA parts to maintain the
performance and safety characteristics of the machine.

RY9212001GEG0011USO
Plumber's Tape

* Wrap plumber's tape on the threads before tightening taper
couplings. After wrapping (2 wraps) the plumber's tape, tighten
to the specified torque. Once the coupling is tightened, do not
loosen it as this will cause an oil leak.

(1) Plumber's Tape
(2) External Thread
(3) Internal Thread

(4) Gap
(5) Leave 1to 2 Threads

RY9212001GEG0012USO

O-Rin

* Clean the groove the O-ring goes in and remove any burrs.
Apply grease on the O-ring when inserting it in the groove
(Except floating seals).

»  When putting the O-ring in the groove, be careful as it is easy at
the very end to twist the O-ring against the inside of the groove.
If it gets twisted, roll it gently with your fingertip to untwist it.

(1) O-Ring Groove

(2) O-Ring

(3) Check for Burrs

(4) If the Ring Touches This Corner, It
Will Twist

RY9212001GEG0013USO
Qil Seal

» Do not face the lip of the oil seal in the wrong direction. Face the
main lip toward the material to be sealed.

» After oil seals are replaced, apply grease to the moving parts
around the lip to prevent the dry surfaces from wearing against
each other when the engine is started. If the seal has a dust lip,
fill the gap between the lips with grease.

* As a general rule, use a press to insert the oil seal in place.

If that is not possible, use an appropriate tool to gently and
evenly tap it into place, taking care that it does not go in at a
slant. Press the seal all the way so it seats in the boss.

(1) Gasket
(2) Metal Ring
(3) Spring

(4) Main Lip
(5) Grease

(6) Dust Lip

A : Air (Outside)
B : Hydraulic Chamber (Inside)

RY9212001GEG0014USO
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Floating Seal
() @ » Be sure to wipe off any oil from the O-ring or surfaces that touch
the O-ring (For wheel motors, apply a light film).
* When putting an O-ring into a floating seal, make sure the
O-ring does not twist.
» Apply a light film of oil to surrounding surfaces when working to
I: get the floating seal with O-ring in place; take care that the
L surrounding surfaces, O-ring and housing are parallel with each
other.

RY9212001GESO75A + After g'ettlng the seal in plage, turn_ the engine over 2o0r3
revolutions, to both create a film of oil on surrounding surfaces
and to properly seat the face of the seal.

(1) Surrounding Surfaces (2) O-Ring
RY9212001GEG0015USO0
(A) (B) Snap Ring Related

» When installing external or internal snap rings, orient them as

— shown in the diagram so the angled side faces the direction of
force.
g (1) Position so the Angled Part (A) External
Receives the Force (B) Internal
— RY9212001GEG0016USO
9Y1210019GES003A
Spring Pins

* When driving a spring pin, face the split in the direction that
E O 8 receives the force, as shown in the diagram.

‘ (1) (1) With Lateral Movement (2) With Rotational Movement
RY9212001GEG0017USO

r
-

9Y1210019GES004A
Adhesive
(b) (a) (@) . . . .
* Clean and dry the area where adhesive will be applied with a
/ ©) solvent so it is free of moisture, oil and dirt.
S » Apply adhesive all around the threads of the bolt except the first
s \ set of threads at the tip and fill the grooves between the threads.
h mmj If the threads or the grooves are large, adjust the amount of
adhesive accordingly and apply it all around the bolt hole as
well.
(A) (8) (A) Bolt Through-Hole (Nut) (a) Apply Here
(Capsule Shape, etc.) (c) Drip On
RY9212001GEG0018USO
G-6
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(A) (a) (B)
o/ 0

©

CHONONONCRORT

CHORONORORCED

RY9212001GES076A

(1)
@)
@)

RY9212001GES077A

RY9212001GES078A

(4) (®)

RY9212001GES079A

Tightening Bolts and Nuts

+ Tighten bolts and nuts to their specified torque.
+ Tighten nuts and bolts alternately top/bottom (a) (b), left/right so
the torque is distributed evenly.

(A) Top/Bottom Alternately
(B) Across Diagonally

(C) Diagonally Across the Center

RY9212001GEG0019USO

Assembling Hydraulic Hoses

» Tighten to their specified torque.
» Before assembling, wipe the inside of metal fittings clean of any
dirt.
» After assembly, put the fitting under normal pressure and check
that it does not leak.
RY9212001GEG0020USO
Elbow with Male Seat Assembly Procedure

When assembling an elbow with male seat, adhere to the
following procedures to prevent deformation of O-rings and leaks.
1. Connecting to Valves

» Clean the blow with male seat and the surface of the seal
opposite and mount with the lock-nut on top.
» Finger tighten till it touches the washer.

2. Positioning
* Turn the mouth of the elbow back so it faces the right
direction (not back over 1 turn).

3. Fasten
» Tighten the lock-nut to the specified torque with a wrench.
(1) Lock-Nut

(2) Washer
(3) Seal (O-Ring)

(4) Wrench for Holding
(5) Hose
(6) Torque Wrench for Tightening

RY9212001GEG0021USO
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Installing and Removing Quick Couplings
LHJ » Toremove a quick hose coupling, push the fitting in the direction
==t M of the arrow and pull on the plastic part in the opposite direction.
T » To attach a quick coupler, push it in firmly in the direction of the
‘I/ arrow. Then check that it will not pull off.
T (1) Plastic Part (2) Fitting
\(2) RY9212001GEG0022US0
RY9212001GES064A
G-8
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4. HANDLING PRECAUTIONS FOR ELECTRICAL
PARTS AND WIRING

/// o

7o B

3TMABABOPOOGA

[1] WIRING

(1) ()

3TMABABOP007A

3TMABABOP008A

3GFABABOPOO3A

Follow the precautions below for handling electrical parts and
wiring to ensure safety and prevent damage to the machine and
nearby equipment.

H IMPORTANT
* Inspect electrical wiring for damage and/or loose
connections.
* Do not alter or rewire any electrical parts or wiring.
* Always remove the negative battery cable first when
disconnecting the battery and attach the positive cable first
when connecting it.

(1) Battery Cable (-) Side (2) Battery Cable (+) Side

RY9212001GEG0023US0
+ Tighten wiring terminals securely.
(1) Correct (Tightened Securely) (2) Incorrect (Poor Contact if Loose)
RY9212001GEG0024USO

» Keep wiring away from hazards.

(1) Hazardous Positioning
(2) Wiring Position (Wrong)

(3) Wiring Position (Right)
(4) Hazardous Position

RY9212001GEG0025US0

* Immediately repair or replace old or damaged wiring.

(1) Damaged
(2) Torn

(3) Electrical Tape

RY9212001GEG0026USO

G-9
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* Insert grommet securely.
(A) (B) (1) Grommet (A) Correct
(B) Incorrect
M ™ RY9212001GEG0027US0
—
3TMABABOPO09A
» Clamp wiring securely but do not damage wires with the clamp.
1
M @ (1) Clamp (Spiral Clamp Around Wire) (3) Clamp
(2) Wire (4) Welding Mark
RY9212001GEG0028US0
4
3)
4
3TMABABOPO10A
» Clamp wiring so it is not twisted, pulled too tight or sag too
M (2) much. However, moving parts may require play in the wiring.
(1) Wire (A) Correct
(2) Clamp (B) Incorrect
(A) RY9212001GEG0029USO
(B)
3TMABABOPO11A (1) @)
» Do not pinch or bind wiring when installing parts.
(A) (1) Wire (A) Incorrect
RY9212001GEG0030US0O
(1
3TMABABOPO12A
» After wiring, double-check terminal protectors and clamps
before connecting battery cables.
1
(0 (1) Cover (Install Covers Securely)
RY9212001GEG0031US0
3TMABABOP013A
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[2] FUSES

@)

WSMO00001GES001A

[3] CONNECTOR

3TMABABOPO15A

3TMABABOPO18A

» Always use fuses of the specified capacity.
Never use over or undersized fuses.

* Never use copper or steel wire in place of a fuse.

* Do not install accessories such as work lights, radios, etc., if
your machine does not have an auxiliary circuit.

* Do not install accessories as they will exceed the capacity of
fuses.

(1) Fuse (3) Slow-Blow Fuse
(2) Fusible Link

RY9212001GEG0032USO

» Press the lock to disconnect locking connectors.
(A) Push
RY9212001GEG0033USO

» Hold the connectors when separating them.
* Do not pull on the wire harness to separate the connectors.

(A) Correct (B) Incorrect

RY9212001GEG0034USO

» Straighten bent prongs and make sure none are sticking out or
missing.
* Remove corrosion from terminals with sandpaper.

(1) Missing Terminal (3) Sandpaper
(2) BentProng (4) Corrosion

RY9212001GEG0035USO

» Female connectors must not be spread too far open

(A) Correct (B) Incorrect

RY9212001GEG0036USO

G-11
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) » The plastic covers of connectors must cover them completely.
(A) (1) Cover (A) Correct

(B) Incorrect
L_ RY9212001GEG0037USO0
(1)
(B) % EI

3TMABABOPO19A

[4] WASHING THE MACHINE WITH A HIGH-PRESSURE WASHER

Using a high-pressure washer incorrectly can lead to personal
injury and/or damage, break or cause parts of the machine to fail,

so use the power washer properly according to its operator's
£ ;gj— % manual and labels.
A CAUTION

(B) » Stand at least 2.0 meters from the machine and adjust the
nozzle for a wide spray so it does not cause any damage.
If you blast the machine with water or wash it from too
close a distance,

1. It may cause a fire due to damaged or cuts in the insulation
of electrical wiring.

2. An injury may result if hydraulic oil gushes out under high
pressure, due to damaged hydraulic hoses.

(€) 3. It may damage, break or cause parts of the machine to fail.

(E.g.)

RY9212001GES065A (1) Stickers or labels may come off

(2) Electrical parts or the engine may fail due to water in them.

(3) Damage glass, resins, etc. or the rubber of oil seals.

(4) Tear off paint or the film from plating

TESIN— —EL

\

(1) Do Not Blast with Water (A) Blasting

(2) Never Wash from Too Close (B) Wide Spray
(C) Less Than 2.0 m (80 in.)
(D) Over 2.0 m (80 in.)

RY9212001GEG0038USO
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5. TORQUE SPECIFICATION TABLE
[11 TORQUES FOR GENERAL USE NUTS AND BOLTS

Screws, bolts and nuts whose tightening torques are not specified in this Workshop Manual should be
tightened according to the table below.

Indication on top of bolt O @ No-grade or 4T @ T @ 9T
Indication on top of nut @ No-grade or 4T
5 6T

Material of opponent part Ordinariness Aluminum Steel Aluminum Steel
Unit N-m |kgf-m| Ibf-ft | N-m |kgf-m| Ibf-ft | N-m |kgf-m| Ibf-ft | N-m |kgf-m| Ibf-ft | N-m |kgf-m| Ibf-ft
7.9 0.8 5.8 7.9 0.8 58 | 981 | 10 | 724 | 7.9 0.8 58 | 123 | 1.25 | 9.05
M6 to to to to to to to to to to to to to to to
93 [ 095 | 6.8 8.8 0.9 65 | 112|115 | 831 | 8.8 0.9 6.5 | 142 | 145 | 104
18 1.8 13 17 1.7 13 24 2.4 18 18 1.8 13 30 3.0 22
M8 to to to to to to to to to to to to to to to
20 2.1 15 19 2.0 14 27 2.8 20 20 21 15 34 3.5 25
40 4.0 29 32 3.2 24 48 4.9 36 40 4.0 29 61 6.2 45
M10 to to to to to to to to to to to to to to to
45 4.6 33 34 3.5 25 55 5.7 41 44 4.5 32 70 7.2 52
63 6.4 47 78 7.9 58 63 6.4 47 103 | 105 | 76
M12 to to to - - - to to to to to to to to to
72 7.4 53 90 9.2 66 72 7.4 53 117 12 | 86.7
108 11 79.6 124 | 126 | 91.2 167 17 123
M14 to to to - - - to to to - - - to to to
125 | 12.8 | 92.5 147 15 108 196 20 144
167 17 123 197 20 145 260 | 26.5 | 192
M16 to to to - - - to to to - — - to to to
191 | 19.5 | 141 225 23 166 304 31 224
246 25 181 275 28 203 344 35 254
M18 to to to - - — to to to - — - to to to
284 29 209 318 | 32.5 | 235 402 41 296
334 34 246 368 | 37.5 | 272 491 50 362
M20 to to to - - — to to to - — - to to to
392 40 289 431 44 318 568 58 419
RY9212032GEG0001USO

[2] TORQUES OF STUD BOLTS

Material of opponent part Steel Aluminum
Unit N'm |kgf-m| Ibf-ft | N-m |kgf-m| Ibf-ft
12 12 | 87 | 89 | 090 | 6.5
M8 to to to to to to

15 1.6 11 1 12 | 86
25 2.5 18 20 2.0 15

M10 to to to to to to
31 3.2 23 25 2.6 18
30 3.0 22
M12 to to to 31 3.2 23
49 5.0 36
62 6.3 46
M14 to to to - - -
73 7.5 54
98.1 | 10.0 | 72.4
M16 to to to — — —

112 | 11.5 | 83.1
172 | 175 | 127
M18 to to to - - -
201 | 20.5 | 148

RY9212032GEG0002USO
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[3] TORQUE FOR HYDRAULIC HOSE FITTINGS
(1) Torque for Hydraulic Hose Fittings

RY9212001GES067B

Hose size

Thread size

Wrench size

Torque

DN4-1/8

M12 x 1.5

14 mm

15t0 20 N-m
1.510 2.0 kgf'm
11.1 to 14.8 Ibf-ft

DNG6-1/4

M14 x 1.5

17 mm

15t0 20 N'm
1.510 2.0 kgf'm
11.1 to 14.8 Ibf-ft

DN8-5/16

M16 x 1.5

19 mm

30 to 35 N'm
3.11t0 3.6 kgf'm
22.1 to 25.8 Ibf-ft

DN10-3/8

M18 x 1.5

22 mm

40 to 45 N'm
4.1t0 4.6 kgf-m
29.5 to 33.2 Ibf-ft

DN13-1/2

M22 x 1.5

27mm

50 to 55 N'-m
5.110 5.6 kgf'm
36.9 to 40.6 Ibf-ft

RY9212091GEG0017USO

(2) Torques of Lock-Nuts for Elbows with Male Seats and Adaptors with

O-rings (Straight Threads)

RY9212001GES077A

(1)
@)
@)

Hose size

Thread size

Wrench size

Torque

1/8

M10 x 1.0

14 mm

1510 20 N'm
1.5 to0 2.0 kgf-m
11.1 to 14.8 Ibf-ft

M12 x 1.5

17 mm

25t0 35 N'm
2.6 t0 3.6 kgf'm
18.4 to 25.8 Ibf-ft

M14 x 1.5

19 mm

34t045N-m
3.51t04.6 kgf'm
25.1 to 33.2 Ibf-ft

M16 x 1.5

19-22 mm

40 to 55 N'm
4.1 10 5.6 kgf-m
29.5 t0 40.6 Ibf-ft

3/8

M18 x 1.5

22 - 24 mm

45t0 65 N'm
4.6 t0 6.6 kgf-m
33.2 to 47.9 Ibf-ft

M22 x 1.5

27 mm

70t0 80 N'm
7.11t0 8.2 kgf'm
51.6 to 59.0 Ibf-ft

M24 x 1.5

27 mm

80to 90 N-m
8.210 9.2 kgf'm
59.0 to 66.4 Ibf-ft

3/4

M26 x 1.5

32 mm

100 to 120 N-m
10.2 to 12.2 kgf'm
73.8 to 88.5 Ibf-ft

M30 x 2.0

36 mm

120 to 140 N'm
12.2 to 14.3 kgf-m
88.5 to 103.3 Ibf-ft

(1) Lock-Nut

(2) Washer

G-14

(3) Seal (O-Ring)

RY9212091GEG0018USO
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[4] HOSE CLAMP SCREW TORQUE

RY9212001GES082A
Hose diameter Hydraulic oil Water Air

5.4 N'm 3.0N'm 2.0N'm

$10-¢16 0.55 kgf-m 0.35 kgf-m 0.20 kgf-m
4.0 Ibf-ft 2.2 Ibf-ft 1.5 Ibf-ft
54 N-m 3.0N'm 2.0N'm

¢ 12-¢20 0.55 kgf'm 0.35 kgf'm 0.20 kgf'm
4.0 Ibf-ft 2.2 Ibf-ft 1.5 Ibf-ft
5.4 N'm 4.5N'm 20N'm

b 16-025 0.55 kgf-m 0.46 kgf-m 0.20 kgf-m
4.0 Ibf-ft 3.3 Ibf-ft 1.5 Ibf-ft
5.4 N'm 4.5N-m 2.0N'm

$20-¢32 0.55 kgf-m 0.46 kgf-m 0.20 kgf-m
4.0 Ibf-ft 3.3 Ibf-ft 1.5 Ibf-ft
54 N'm 45Nm 2.0N'm

Tightening torque b 25-¢$ 40 0.55 kgf'm 0.46 kgf-m 0.20 kgf-m
4.0 Ibf-ft 3.3 Ibf-ft 1.5 Ibf-ft
54 Nm 45N-m 2.0N'm

®40-¢9 60 0.55 kgf-m 0.46 kgf-m 0.20 kgf-m
4.0 Ibf-ft 3.3 Ibf-ft 1.5 Ibf-ft
5.4 N'm 4.5N'm 2.0N'm

¢ 32-¢$50 0.55 kgf'm 0.46 kgf'-m 0.20 kgf'm
4.0 Ibf-ft 3.3 Ibf-ft 1.5 Ibf-ft
54 Nm 45Nm 2.0N'm

$50-¢70 0.55 kgf-m 0.46 kgf-m 0.20 kgf-m
4.0 Ibf-ft 3.3 Ibf-ft 1.5 Ibf-ft
54 Nm 45Nm 2.0N'm

$68-¢985 0.55 kgf‘m 0.46 kgf-m 0.20 kgf-m
4.0 Ibf-ft 3.3 Ibf-ft 1.5 Ibf-ft

Assembling instruction for clamps

At normal Temperature

Tightening rpom = max. 350 rpm

Tightening the clamps by hand only; measure torque value after tightening (within < 20 sec.)
If using powertool, insure torque adjustment to result in same as above.

PO~

RY9212180GEG0006USO
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6. TYPES OF OIL
[11 TABLE OF OIL AND FLUID CAPACITIES

Item

GENERAL

3.6 L (0.95 U.S.gals)
2.4 L (0.63 U.S.gals)
2.6 L (0.69 U.S.gals)
0.6 L (0.2 U.S.gals)
37.5L (9.91 U.S.gals)
22 L (5.8 U.S.gals)
33 L (8.7 U.S.gals)
0.35L (0.092 U.S.gals)
80 ml (4.88 cu. in.)
60 ml (3.66 cu. in.)

Engine oil (when replacing filter)

Radiator coolant (not including coolant in Canopy spec.

reserve tank)

Cabin spec.

Reserve tank coolant

Total amount of oil

Hydraulic oil
In tank (gauge centre)

Fuel tank capacity when full

Wheel motor

Track rollers

Carrier roller (Top track roller)

Front idler 75 ml (4.60 cu. in.)
RY9212180GEG0004USO
Recommendation Ex factory filling
Ambient . Note
Temperature Viscosity Quality Brand Type
. Standard
Condition
In winter, at low SAE 10W When diesel fuel with a higher sulfur
temperatures SAE 20W content (between 0.50% and 1.00%) is
AP| CF * used, the engine oil and engine oil filter
Engine oil In summer, at SAE 30 API| Cl-4 * must be replaced at shorter intervals.
high ambient SAE 40 API CJ-4 * Never use diesel fuel with a sulfur
temperatures SAE 50 content exceed 1.00%.
All weather 15W40 * Shell Rimula R4L * 15W40, API CJ-4
G048 * For mixing with anti-freeze, always use
SAE J1034 * Hightec distilled water.
Coolant MB 325.0 * ROWE Antifreeze AN Always refer to the recommendations of
ASTM D3306 * (-37°C)* coolant manufacturer as for the mixing
D4985 ratios.Don't mix with other coolants.
N DIN 51825 . : *
NLGI-2 KP2K-30 * Mobil Mobilux EP2
Grease . To be used only for the first 50 working
. Antiseize ; )
NLGI-1 Weicon hours, on all greasing points around the
Standard :
swing bracket.
In winter, at low ISO 32 N
temperatures ISO 46 * Shell Tellus S2M46
Hydraulic I "
oil n summer, a
high ambient IS 46
ISO 68
temperatures
In winter, at low SAE 75
temperatures SAE 80
Gear oil Ir: Sh“g‘r;“bei;n?t SAEQ0 | MIL-L-2105C *
9 SAE 140
temperatures
All weather 80W90 * Shell Spirax MA8OW *
The factory filled-up fuel is no winterized
Diesel EN 590 diesel. To winterize the machine, fill up
ASTM D975 the fueltank with winterized diesel, and
let the engine run for a few minutes.
Refrigerant HFC R134a
*: This lubricant is filled up at the production line.
RY9212180GEG0008USO
G-16
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[3] CHECKING AND FILLING HYDRAULIC OIL

"
i
ff
R s
§§ iﬁ

RY9212180GES006A

RY9212180GES007A

Stop vehicle body on horizontal ground, extend cylinder rods to
near central position, and place bucket and blade on the ground.

Check that the oil level is in the centre of the oil level gauge
when the hydraulic oil is at room temperature (10 to 30 °C).

The level is normal, if the oil is in the range (a) at or above the
centre of the level gauge.

If there is insufficient oil, refill via the filler port.

(1) Filler port (a) Normal range of hydraulic oil
(2) Oil level gauge
RY9212180GEG0005USO
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7.

MAINTENANCE INTERVALS

[1] OPERATOR SERVICING

A Hour meter indicator
No Check points Intervals Consequently
50 [100/150]200]250]300]350/400/450]500]550]600]650]700[750[800[1000
1 |Coolant check Daily check
2 |Fuel check Daily check
3 |Engine oil check Daily check
4 |Hydraulic ol check Daily check
5 |[Lubrication points - Daily check
6 |Radiator and oil cooler check Daily check
7 |Engine and electrical wiring check Daily check every year
8 |Washer liquid - Daily check
9 |Fuel tank, Fuel filter drain OO |[O|O|O|O|O|O|O|O[O|O|O|O|O|O| O | every50hrs
10 [Battery condition check [O|O[O|O[O|O[O|O|O]|O|O|O|O|O|O|O| O | every50hrs
11 |Greasing swing bearing teeth - OlO[O|lO|O|O|O|lO]O|O0O|O|O|O|O0|O0|O]| O | every50hrs
12 |Fan belt tension check Daily check
13 |Radiator hoses and clamps check 2 o 2 O | O |every 200 hrs
replace every 2 years
clean O o] O O | O | every200 hrs |*1
Outer element *1
14 |Air filter element replace O |every 1000 hrs *2
Inner element | replace O |every 1000 hrs :;
15 |Greasing swing ball bearings - O o] O O | O | every 200 hrs
16 |Radiator system rince every 2 years
17 |Fuel line and Intake air line check O ] O O | O | every 200 hrs
B IMPORTANT

*1 : Clean and replace the air filter more frequently if used under dusty conditions. When the filter is very
dirty from dusty conditions, replace the filter.
*2 : The maintenance identified with "*2" is appeared on the meter panel at each specified maintenance
hours.

RY9212091GEG0014USO
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[2] SERVICING BY SKILLED PERSONAL OR KUBOTA DEALER

) Hour meter indicator
No. Check points Intervals Consequently
50 |100(150(200(250(300|350(400|450(500|550({600|650{700/750({800|1000

1 |Coolant change every 2 years

2 |Engine oil change o] O | every 500 hrs |*4
3 [Hydraulic oil change O |every 1000 hrs :1
4 |Fan belt tension adjust O C O O | every 250 hrs

5 [Fuel filter cartridge replace C O | every 500 hrs |*4
6 |Engine oil filter replace C O | every 500 hrs |*4
7 |Drive unit oil change | ® C O | every 500 hrs |*4
8 |Breather filter replace C O | every 500 hrs |*4
9 [Hydraulic return filter element replace [ J C O | every 500 hrs |*4
10 [Hydraulic suction filter element replace O |every 1000 hrs|*4
11 |Pilot filter replace O |every 1000 hrs|*4
12 Fuel injection nozzle injection check every 1500 hrs|*3

pressure

13 |Front idler and track roller oil change every 2000 hrs|*4
14 |Alternator and starter motor check every 2000 hrs

15 |Injection pump check every 3000 hrs|*3
16 |Radiator system rinse every 2 years

17 |Fuel line and Intake air line replace every 2 years |*2

H IMPORTANT

* @ : First operation

* *1: When using a hydraulic breaker over 20 % — every 800 h (Hydraulic oil) / every 200 h (Return filter)
When using a hydraulic breaker over 40 % — every 400 h (Hydraulic oil) / every 200 h (Return filter)
When using a hydraulic breaker over 60 % — every 300 h (Hydraulic oil) / every 100 h (Return filter)
When using a hydraulic breaker over 80 % — every 200 h (Hydraulic oil) / every 100 h (Return filter)

e *2: Replace only if necessary.

e *3: Consult your local KUBOTA Dealer for this service.

* *4 : The maintenance identified with "*4" is appeared on the meter panel at each specified maintenance

hours.
RY9212180GEG0O007USO
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1. FRONT EQUIPMENT

[1] BUCKET
(1) Removal and Installation Procedure

A CAUTION

¢ Wear safety equipment such as a helmet and safety glasses during mounting and removal.

¢« When working with others, pay full attention to safety and make sure communication signals are
completely clear to each other.

* Never ever put a finger in a pin hole when aligning a pin to the hole.

RY9212001MBS0020USO

Removing the Bucket

1. Place the back of the bucket on a flat, hard ground surface.
Stop the engine and relieve pressure from the hydraulic system.
Remove the mounting pin.

2. Use a hammer and a round punch to remove pin A and pin B.

A CAUTION

* After removing pins, make sure no sand or mud gets on
them.

* When removing/installing the pins take care not to damage
the dust seals on both ends of the bushings.

RY9212091MBS020.

g |

3. Start the engine, raise the boom and separate the arm and the

bucket.
(1) Mounting Pin (3) PinA
(2) Bucket (4) PinB

RY9212091MBS0001USO

Assembling the Bucket

1. Place O-ring on the boss section of the bucket before
assembling the bucket.
2. Assemble the bucket in the reverse order of disassembly.
3. Put the O-ring in the groove.
H IMPORTANT
* The axial free play must be within 0.6 mm. If the free play
exceeds, insert suitable spacers.

\ * This O-ring protects against incoming dirt and soil.
RY9212001GES062D ) Therefore it prevents from excessive wear.
(1) Bucket (4) Dust seal
(2) O-ring (5) Shim
(3) Arm
RY9212180MBS0065US0
1-S1
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MACHINE BODY

(2) Bucket Dimensions

/"_: I = (2)
= OD(J‘D
[ I \\| ] CPI—N 0 i)
=
= D
(®) ® D (1)
[ I g gl Iﬁ i) )
0 oiVa Eps
= (mjp
\“—lz T = (2)
(16) (16) (4)
(15) (15) (6) (®)
(14) Z—
(17) — = ffﬁ\ //’/7
= = R L2/ y /
[ o] (20) (8) i /\%\
17 Aot (1] /ﬁ §\\
(17) (19) | 7) W %
T (18) s (20) (10004 %
(11) 4-\I 12) -
Z—
(21)
Z-Z (13)
RY9212180MBS001A
No. No. No. No. No.
450 mm 82 mm 5.0 mm 12 mm 34 mm
(1) 17.7 in. ) 3.2in. an 0.2in. (16) 0.47 in. (21) 1.3in.
12 mm 313 mm 35 mm 35 mm
(2) 0.47 in. 7 12.3in. (12) 1.4in. (17) 1.4 in.
434 mm 137 mm 69 mm 65 mm
(3) 17.1in. (8) 5.39in. (13) 2.7 in. (18) 2.6in.
555 mm 57 mm 110 mm 54 mm
“) 21.8in. (9) 2.21in. (14) 4.33in. (19) 2.1in.
473 mm 60 mm 22 mm 20 mm
®) 18.6 in. (10) 2.4 in. (15) 0.87in. (20) 0.79in.
» Bucket weight: Approx. 46 kg (100 Ibs)
RY9212180MBS0003USO
1-S2
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(3) Relative dimensions of bucket installation joints

(6)

7).

(1)

(A) (B)
(13) (14) (18) (19)
(10) (11) (12) S (15) [O ] (17| |(16)
RY9212180MBS065A
(A) Arm Tip (B) Bucket, Link 1
No. No. No. No.
145 mm 1076 mm 114 mm 120 mm
(1) 5.71in. ©) 42.36 in. (1) 4.49in. (16) 4.72in.
1155 mm 240 mm 120 mm 51 mm
2) 45.47 in. Q) 9.45 in. (12) 4.72in. (7) 2.0in.
225.5 mm 240 mm ¢ 35 mm @ 35 mm
(3) 8.88in. @) 9.45 in. (13) ¢ 1.4in. (18) ¢ 1.4in.
157 mm 10 mm ¢ 35 mm @ 35 mm
(4) 6.18in. © 0.39in. (14) ¢ 1.4in. (19) ¢ 1.4in.
259 mm 110 mm 110 mm
®) 10.21in. (10) 4.33in. (15) 4.33in.
RY9212180MBS0004USO
1-S3
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U27-4, WSM MACHINE BODY

[2] FRONT EQUIPMENT
(1) Removal and Installation Procedure

A CAUTION

* Each of the devices and the hydraulic and lubricating oils are hot and/or under high pressure immediately
after operating the machine. If the hydraulic oil reached a high operating temperature, it may cause a
burn.

¢ Oil gushing out under pressure has enough force to pierce your skin and may cause you injury. Always
allow the temperature of each part to drop and relieve any remaining pressure prior to starting to remove
any parts of the hydraulic system.

RY9212091MBS0013USO

Removing Front Machine

1. Operate the front machine as shown on the left, and lower the
arm tip to the ground.

2. Remove the bucket cylinder and AUX hydraulic hoses.

3. After suspending the Nylon sling from the bucket and arm, take
out the pin from the arm cylinder rod and then the linkage pin
between the arm and the boom, and remove the bucket and arm
section.

4. Lower the boom end to the ground and remove the worklight
harness and the arm cylinder hydraulic hose.

5. Remove the pin on the boom cylinder rod and lower the rod side
to the ground.

6. After suspending the Nylon sling from the boom, take out the

boom base pin and remove the front machine.
RY9212180MBS0030USO

RY9212180MBS007A

1-S4
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U27-4, WSM MACHINE BODY

Attaching the Front Equipment
Perform the procedures in reverse to attach the equipment.

B NOTE
* The thrust play must be within 0.6 mm. If it is bigger, insert

suitable / additional shims.

RY9212180MBS0031USO

1-S5
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(2) Diagram and List of Front Pins

(@) L (@) Sg o
(b) (b)
1
RY9212180MBS002A
(a) Pin Diameter (b) Pin Length
No. Item Qty No. Item Qty
A ®40 x 250 mm N ¢35 x 200 mm
(1) Pin Diameter and Length 1 $1.6x9.8in. (8) Pin Diameter and Length 2 $2.0x7.9in.
— ®40 x 171 mm . ¢ 60 x 141 mm
(2) Pin Diameter and Length 1 $1.6 x 6.73 in. 9) Pin Diameter and Length 1 $2.4x56in.
. @40 x 177 mm B ®60 x 106 mm
(3) Pin Diameter and Length 2 $1.6 x 6.97 in. (10) | Pin Diameter and Length 1 $2.4%4.2in.
N @40 x 216 mm N ¢35 x 103 mm
(4) Pin Diameter and Length 1 $1.6 x 8.50 in. (11) | Pin Diameter and Length 1 $1.4%41in.
R $ 40 x 160 mm A ¢35 x 102.5 mm
(5) Pin Diameter and Length 2 $1.6x6.3in. (12) | Pin Diameter and Length 1 $1.4%4.0in.
A ¢35 x 182 mm A @40 x 151 mm
(6) Pin Diameter and Length 1 b1.4x72in. (13) | Pin Diameter and Length 2 $1.6x5.9in.
A $40 x 182 mm A @45 x 114 mm
(7) | Pin Diameter and Length 1 b1.6x7.2in. (14) | Pin Diameter and Length 2 $1.8x4.5in.
B NOTE
¢ The usage limit for pins and bushings is when the wear exceeds 1.0 mm (0.039 in.) from the factory spec.
from new.
RY9212180MBS0001USO
1-S6
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(3) List of Front Bushing Dimensions

RY9212180MBS003A
(a) I.D. (b) O.D. (c) Length
No. Item Qty Material Quality
(1) | I.D.x O.D. x Length 1 40 x50 x 37 mm (1.6 x 2.0 x 1.5 in.) CK45, C40E (CK40) or C45E (CK45)
(2) | 1.D.x0O.D. x Length 1 40 x50 x 37 mm (1.6 x 2.0 x 1.5in.) CK45, C40E (CK40) or C45E (CK45)
(3) | I.D.x O.D. x Length 2 40 x50 x 50 mm (1.6 x 2.0 x 2.0in.) | STKM16A, S43C or S45C
(4) | 1.D.x O.D. x Length 4 35x45x45mm (1.4 x 1.8 x 1.8in.) | STKM16A, S43C or S45C
(5) | I.D.x O.D. x Length 2 35x45x45mm (1.4 x 1.8 x1.8in.) | STKM16A, S43C or S45C
(6) | I.D.x O.D. x Length 2 40 x 48 x 24 mm (1.6 x1.9x 0.9in.) | C40E (CK40) or C45E (CK45)
(7) | I.D.x O.D. x Length 2 40 x 48 x 50 mm (1.6 x 1.9 x 2.0in.) | STKM16A, S43C or S45C
(8) | I.D.x O.D. x Length 1 60 x 72 x 58 mm (2.4 x 2.8 x 2.3in.) | STKM16A, S43C or S45C
9) I.D. x O.D. x Length 2 60 x 72 x 27 mm (2.4 x 2.8 x 1.1in.) STKM16A, S43C or S45C
(10) | 1.D. x O.D. x Length 1 60 x 72 x 30 mm (2.4 x 2.8 x1.2in.) | STKM16A, S43C or S45C
(11) | 1.D. x O.D. x Length 2 40 x50 x 50 mm (1.6 x 2.0 x 2.0 in.) | C40E (CK40) or C45E (CK45)
(12) | 1.D.x O.D. x Length 2 35x45x24mm (1.4 x1.8x09in) | STKM16A, S43C or S45C
H NOTE
¢ The usage limit for pins and bushings is when the wear exceeds 1.0 mm (0.039 in.) from the factory spec.
from new.

RY9212180MBS0002USO
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Installation of Dust Seal

/T\ ﬁ' Install the dust seals in the direction as shown at left. If in the

wrong direction, the sealing effect is adversely affected, which may

4 . :
ﬂ __’_ I ® “) get the pins worn out earlier.
| - —
LI | Q (1) Bush (3) Toward the Bushing
. \ (2) Dust Seal (4) Outside
{ RY9212180MBS0052US0

() @)

RY9212180MBS058A

[3] BLADE
(1) Removal and Installation Procedure
ey ] Removing the Blade

1. Put the machine on hard, level ground, swivel the frame to 180 °
and set the bucket and blade on the ground.

2. Suspend the boom cylinder from a nylon sling. Set a block
under the blade cylinder to support it and remove the bottom
pin.

3. Suspend the blade at three points from a nylon sling.

Remove the pin and then remove the blade.

» Blade weight: Approx. 89 kg (200 Ibs)

(1) Blade (3) Pin
(2) Blade Cylinder

RY9212180MBS0032US0O

RY9212180MBS009A

Mounting the Blade

Perform the procedures in reverse to attach the equipment.

RY9212001MBS0038USO
(2) Blade Dimensions
®) @) Remarks
(1) Pin diameter x ®40 x 151 mm
length $1.6x5.94in.
(2) Pin diameter x @45 x 114 mm
length $1.8x4.49in.
[ D) (3) Pin diameter x $45 x 114 mm
length ®1.8x4.49in.
(1) . 1500 mm
(4) Blade width 59,06 in.
. 295 mm
(5) Blade height 16in.
965 mm
(6) Blade length 38in.
(7) Blade tip plate 65 xt12 mm
height x thickness 26xt047in.
(8) Length between 430 mm
blade arms 16.9in.
RY9212001MBS124A RY9212180MBS0033US0
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2. SWIVEL FRAME
[1] WEIGHT

(1) Removal and Installation Procedure

Removing the Bonnet

1.

Remove the right bonnet, left bonnet and rear bonnet.

Right Bonnet (3) Rear Bonnet

Left Bonnet
RY9212180MBS0034US0

Remove the left weight.

Left weight: Approx. 14 kg (31 Ibs)

Weight (3) Left Weight

Bolt (M20 x 2.5) (4) Bolt (M10 x 1.25)
RY9212180MBS0035US0

Removing the Weight

1.

Attach two eyebolts (M16 x 2.0) to the weight, connect a nylon
sling to these and support the weight with a crane.

2. Remove the two weight mounting bolts, lift slightly with the
crane, slide the weight to the rear, and with the weight
suspended, remove it from the frame.

» Weight: Approx. 341 kg (752 Ibs)
367.7 to 431.5 N'm
Tightening torque Weight (1) 37.5to0 44.0 kgf'm
271.2 to 318.2 Ibf-ft
Apply thread lock (Loctite AN302-71).
(1) Weight (2) Bolt

RY9212180MBS0036USO

1-S9
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[2] CANOPY

(1) Removal and Installation Procedure

(5)(6)

®)

9)

RY9212180MBS013A -

166.7 to 196.1 N-m
Tightening torque Bolt (5) 17.0 to 20.0 kgf-m
123.0 to 144.6 Ibf-ft

Apply thread lock (Loctite AN302-71 equivalent).

1-S10

M
)
)
4)
®)
6)
0
8)
©)

(a)

ROPS Canopy

Plug

Grommet

Grommet

Bolt (M14 x 1.5, 9T)
Flat Metal Washer
Handrail

Bolt (M10 x 1.25, 7T)
Sealing Rubber (225)

® 82mm (¢ 3.2in.)

RY9212180MBS0037USO
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[3] FUEL TANK
(1) Removal and Installation Procedure

Removing the Cover and Right Bonnet

1. Remove the three tank cover mounting bolts and then the cover.
2. Remove the six right bonnet mounting bolts and then the right
bonnet.

3. Remove the four cover mounting bolts and then the cover.

(1) Tank Cover (3) Cover
(2) Right Bonnet

RY9212180MBS0053US0O

Removing the Fuel Tank

1. Remove the fuel sensor connector from the battery cable's
negative side.

2. After draining the fuel from the fuel tank, remove the two bolts
and then the water drain cock.

3. Pull out the fuel hose from the fuel tank and plug it.

4. Free the fuel band nut and remove the band.

5. Remove the fuel tank.

(1) Fuel tank (4) Fuel band
(2) Battery cable (-) (5) Nut
(3) Fuel sensor connector (6) Water drain cock
RY9212180MBS0054US0O
1-S11
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u27-4, WSM

Assemblying the fuel tank
The assembly procedure is the reverse of the disassembly

procedure.
H IMPORTANT
* After tightening the band, check that the fuel tank is fixated
securely.
Tolerance from fuel band installation 24 t0 30 mm (0.94 to 1.18 in.)
component (a)
RY9212180MBS0055US0O
o o
0
o
[To—oI)
0 = .
RY9212180MBS014A
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Fuel Hose Routing

RY9212180MBS015A

(@)

@)

(a) Water Drain Cock

(b) Fuel Tank

(c) Water Separator
(d) Fuel Pump

(e) Fuel Filter

(f) Engine

No. Fuel Tube Length Protective Tube Length No. Fuel Tube Length Protective Tube Length
(1) 1500 mm 1450 mm (5) 250 mm 200 mm
59.1in. 57.1in. 9.84 in. 7.87in.
) 290 mm 240 mm ) 2300 mm 2200 mm
11.4in. 9.45in. 90.55 in. 86.61 in.
306 mm 650 mm 600 mm
3) 121in. - () 25.6in. 23.6in.
) 360 mm 310 mm
14.2 in. 12.21in.
H IMPORTANT
¢ Clamp where the % is located (10 positions)
¢ Clamp where the * is located (4 positions)
RY9212180MBS0038USO
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u27-4, WSM

Fuel Hose Routing

117

RY9212180MBS060A

RY9212180MBS0056USO
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[4] HYDRAULIC OIL TANK

(1) Components

(7)\_‘ o @
~
@ ~| /(18)
i -
(10)
1 |ee
0]
(a)
(11— @
RY9212180MBS011A
15 N'm
Oil gauge (16) 1.5 kgf-m
11 Ibf-ft

Fastening torque

Mounting bolt (17)

77.5t090.2 N-m
7.910 9.2 kgf-m
57.2 to 66.5 Ibf-ft

Suction filter (4)

58.8 10 68.6 N'm
6.0 to 7.0 kgf'm
43.4 to 50.6 Ibf-ft

Plug (13)

20.6t0 31.0 N'm
2.7 t0 3.2 kgf'm
19 to 23 Ibf-ft

1-S15

No. Part Name Q'ty
(1) | Oil tank 1
(2) | Filter Support 1
(3) | Return filter 1
(4) | Suction filter 1
(5) | Plug 1
(6) | Gasket 1
(7) | Sound absorber 1
(8) | Sound absorber 1
(9) | Sound absorber 1
(10) | Sound absorber 1
(11) | Sound absorber 1
(12) | Cushion 2
(13) | Plug 1
(14) | O-ring (2.0 x 129.5) 1
(15) | Breather 1
(16) | Oil gauge 1
(17) | Bolt (M12 x 1.25, 7T) 4
(18) | Elbow pipe 1
(a) 10°
RY9212180MBS0057US0O
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[5] ENGINE
(1) Removal and Installation Procedure

A CAUTION

¢ Remove the negative terminal of the battery before starting removal/mounting work.

¢ Wear safety equipment such as a helmet and safety glasses during mounting and removal.

¢ When working with others, pay full attention to safety and make sure communication signals are
completely clear to each other.

RY9212091MBS0034USO
1. Put the bucket on the ground and stop the engine. Remove the
cab.

(Refer to the chapter Cab Removal and Installation.)
RY9212180MBS0039USO

2. Remove the weight.
(Refer to the chapter Weight Removal and Installation.)
(1) Weight
RY9212180MBS0040US0O
3. Remove the seat assembly.
(1) Seat Assembly (3) Front Bonnet
(2) Front Bonnet Cover
RY9212180MBS0041US0

4. Remove the seat support mounting bolt, move the seat support
toward the front of the machine body to remove the front bonnet
cover and front bonnet.

(1) Seat support
RY9212180MBS0042US0O

1-S16
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5. Remove the fuel hoses.
(1) Fuel Hose

RY9212180MBS0043USO

6. Loosen the hose clamp on the air cleaner and remove the intake
hose from the intake manifold.

(1) Intake Hose (2) Hose Clamp
RY9212180MBS0044USO

7. Remove the separator.
(1) Separator

RY9212180MBS0058US0O

8. Remove the radiator mounting bolts.
9. Remove the wire harness about the engine.
10. Remove the arch mounting bolts.
Use a crane to suspend the arch with a nylon sling.

77.5t090.2 N'-m
Tightening torque Arch 7.9t0 9.2 kgf'm

57.2 to 66.5 Ibf-ft

Apply thread lock (Loctite AN302-71 equivalent).
(1) Bolt

RY9212180MBS027A!

RY9212180MBS0045US0

1-817
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11. Take the coolant, then loosen and remove the upper and lower
radiator hoses.
Upper hose: engine side
Lower hose: radiator side

(1) Upper Hose (2) Lower Hose
RY9212180MBS0046USO

12. Remove the pump mounting bolts and separate it from the
pump coupling.
(Refer to the chapter Pump Removal and Installation.)

77.5t090.2 N'm
Tightening torque Bolt (1) 7.9 t0 9.2 kgf'm
57.2 to 66.5 Ibf-ft

13. Remove the muffler.

(1) Bolt
RY9212180MBS0047USO

14. Loosen the hose clamp and remove the heater hose.
15. Remove the accelerator cable.

(1) Heater Hose (2) Hose Clamp
RY9212180MBS0059USO

16. Remove the engine and remove the bolt.
17. Remove the harness connected to the starter.

103.0to 117.7 N-m
Tightening torque Bolt 10.5 to 12.0 kgf-m
76.0 to 86.8 Ibf-ft

Apply thread lock (Loctite AN302-71 equivalent).

(1) Bolt (2) Anti-Vibration Rubber
© S RY9212180MBS0048US0
(1) &—;’"”\ @ )
RY9212180MBS031A @)
T 18. Attach two shackles to the engine, connect a nylon sling to

these and suspend it with a crane.

(1) Nylon Sling
RY9212180MBS0049US0O

1-S18
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(2) Engine Mounts

4) (3)
RY9212180MBS033A
(1) Engine, Front Bracket (4) Cushion (Rubber) (7) Spring Washer (9) Bolt
(2) Engine, Rear Bracket (5) (8) Nut (10) Spring Washer
(3) Bolt (6) Flat Metal Washer

Mounting bolt (3)

48.1t055.9 N'm
4910 5.7 kgf-‘m
35.5 to 41.2 Ibf-ft

Tightening torque Mounting bolt (5)

77.5t090.2 N'm
7.91t0 9.2 kgf-m
57.2 to 66.5 Ibf-ft

Mounting bolt (9)

103.0to 117.7 N'm
10.5 to 12.0 kgf-m
76.0 to 86.8 Ibf-ft

Apply thread lock.
B IMPORTANT

¢ When installing the anti-vibration rubber, after the swivel frame side is tightened, tighten the engine side.

1-S19

RY9212180MBS0005US0O
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(3) Muffler

RY9212180MBS034A

Muffler ASSY Installation Procedures
Tighten bolt (3).

Tighten band (B).
Lightly tighten bolts (12), (11), and (A).
Tighten bolt (12).
Tighten bolt (11).
Tighten bolt (A).

DA LON~

Tightening torque

Bolt (3)

48.1t055.9 N'm
4910 5.7 kgf-m
35.5 to 41.2 Ibf-ft

Bolt (11)

23.5t0 27.5 N'm
2.4 t0 2.8 kgf-m
17.4 to 20.2 Ibf-ft

Bolt (12)

77.5t090.2 N'm
7.91t0 9.2 kgf-m
57.2 to 66.5 Ibf-ft

Band (A), (B)

17.7 10 20.6 N'-m
1.8 to 2.1 kgf-m
13.1 to 15.2 Ibf-ft

1-S20

(1)
)
(3)
(4)
®)
(6)
(N
(8)

Muffler Gasket
Muffler Flange

Bolt

Muffler Pipe Clamp
Bolt

Washer

Spring Washer
Nut

(10) Muffler Assembly
(10) Muffler Bracket
(11) Bolt

(12) Bolt

(13) Muffler Pipe

(A) Band
(B) Band

(a)

30°

RY9212180MBS0050USO
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(4) Arch
Arch Assembly

RY9212180MBS035A

Tightening torque

Bolt (2)

77.5t090.2 N-m
7.910 9.2 kgf-m
57.2 to 66.5 Ibf-ft

Apply thread lock (Loctite AN302-71 equivalent).

1-S21

M
)
@)
4)
®)
(6)
0
8)
9)

Arch Frame

Bolt

Flat Metal Washer
Rubber Seal
Rubber Seal
Rubber Seal
Rubber Seal
Sponge

Sponge

(10) Sponge

RY9212180MBS0007USO
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(5) Radiator and QOil Cooler

OIOE <y,

() D (a)

2 (b) {I;/%/

©)7) (19) (2) (17)

| 7

M

(
LV Ab IR _Bl.

L ﬁ‘—@%

(11) (13) (12)

e )
lﬂ o

f\(zs)

= (24)
RY9212180MBS036A
(1) Radiator assembly (12) Bolt (M10x1.25, 7T) (21) Hose clamp (10to 16 mm, 0.4 (a) 15°
(2) Fan shroud (13) Cushion to 0.62in.) (b) 30°
(3) Sound absorber (14) Oil cooler (22) Base (c) 45°
(4) Sound absorber (15) Bolt (M6x1, 7T) (23) Seal washer
(5) Rubber seal (360) (16) Flat washer (24) Plug
(6) Bolt (M6x1, 7T) (17) Hose (25) Bolt (M10x1.25, 7T)
(7) Flat washer (18) Hose (26) Plate
(8) Oil cooler bracket (19) Hose clamp (25 to 40 mm, (27) Sound absorber
(9) Bolt (M6x1, 7T) 0.98 to 1.6in.) (28) Bolt (M6x1, 7T)
(10) Bolt (M10x1.25, 7T) (20) Hose (29) Grommet
(11) Radiator bracket
B NOTE

* (d): Fit the rubber collar section securely.
RY9212180MBS0008USO

1-S22
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Radiator Removal and Installation Procedure

A CAUTION

* Take extra care to prevent burns as coolant is very hot and highly pressurized immediately after the
engine has stopped.

(1) Upper hose
(2) Lower hose
(3) Drain hose
(4) Drain base
(5) Reserve tank
(6) Tube

Drain off any coolant.
Remove the right bonnet.

N =~

RY9212180MBS0060USO
1. Remove the weight.

(Refer to the chapter Weight Removal and Installation.)
RY9212180MBS0061USO

2. Remove the oil cooler bracket.
3. Remove the upper hose and the tube from the tank from the
radiator.
(1) Oil cooler (3) Bolt
(2) Oil cooler bracket (4) Bolt
RY9212180MBS0062US0
RY9212180MBS038A
1-823
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RY9212180MBS066A

4. Pull out the radiator upper section from the arch together with

the fan shroud and tilt it outward.

5. Remove the lower hose at the bottom and the drain hose from

the radiator.
RY9212180MBS0063USO

6. Remove the cushion from the radiator. Then, remove the fan

shroud.

(1) Cushion (3) Bolt
(2) Fan shroud
RY9212180MBS0064USO

1-S24
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[6] ASSEMBLING OPERATING LEVERS

(1) Travel Lever

Components

(e)

(12)(13)

) Grip

) Travel lever, Left
(3) Needle Bearing

) Travel lever, Right

) Travel lever, Right 2

Spring Pin Installation

(6) Pin, Spring

(7) Shaft, Travel
(8) Bearing Flange
(9) Bolt

(10) Bolt

(11) Nut
(12) Pin Joint 4.75
(13) Snap Pin

Tap it in so the groove of the spring pin is in the direction of rotation.

1-S25

(a)
(b)
(c)
(d)
(e)

5 to 15 mm (0.20 to 0.59 in.)
5.0 mm (0.2 in.)

8.0 mm (0.3 in.)

18 mm (0.71 in.)

59.5 mm (2.34 in.)

RY9212180MBS0009USO

RY9212091MBS0051USO
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Damper Assembly

RY9212180MBS063A
(1) Lever (Travel Damper 1) (3) Plate Spring (5) Nut (7) Snap Pin
(2) Lever (Travel Damper 2) (4) Flat metal washer (6) Flat metal washer
B NOTE
* (a): Be careful about the assembling direction.
RY9212180MBS0067US0O

* (b): Do not drop.

1-S26
KiSC issued 05, 2019 A



U27-4, WSM MACHINE BODY

(2) Blade Lever
Components

(1) Blade Lever Assembly
(2) Grip

(3) Pan Head Machine Screw
(4) Flat Metal Washer

(5) Snap Pin

(6) Flat Metal Washer

(7) Snap Pin

(8) Blade Cable

(9) Cable Bracket

(10) Bolt

(11) Bolt

(12) Nut

(@) 10 mm (0.39 in.)
(b) 148 mm (5.83 in.)
(c) Assemble at the center of

screw.
RY9212180MBS041A
H IMPORTANT
* At max curve, the radius should be at least 165 mm (6.5 in.).
* Be careful not to twist the cable.
e The tip (20 mm, 0.79 in.) of the cable should not be bent.
RY9212180MBS0010USO

1-S27
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(3) Acceleration Lever
Components

Q)
\

(11)(12)

(a)

= INEE

C) !.J|’|I|MNN

(d)

©

O

(1)(12) 5
o Q)
N O
Q
b ® ©
57\ o-
lle?) N )
% EOW o o) o o,
S— ©
[ o
iy AN E (2 2 e
u; — ®
I o
10 @]
O O

LTl

A

RY9212180MBS042A

(1) Accelerator Lever ASSY (5) Shim

(2) Grip (6) Spring Washer
(3) Spring (7) Bolt

(4) Plate (8) Bolt

B IMPORTANT
* Idling RPM: 1350 * 50 rpm
* When in MAX RPM position: <2600 rpm
e Apply grease to the plate (4).

(9) Nut
(10) Accelerator Cable

(11) Flat Metal Washer

(12) Snap Pin

1-S28

10 mm (0.39 in.)

115 mm (4.53 in.)
Greased side

Assemble at the center of
screw.

RY9212180MBS0013USO
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(4) Routing of Accelerator Cable

Q
0 <=
)]
@ 0 G
(a) =
Q [e] =
‘b~ - 5 o]0
§ Z
0 5 0 o < L) ~ =
= b P e % 5 g
/,// 0 G
= 7 o8 A
)
(b)
) =
D CS—_))
S
RY9212180MBS043A
B NOTE
¢ (a): Fix the grommet to muffler bracket.
¢ (b): Fix the grommet to swing frame.
RY9212180MBS0014USO

1-S29
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(5) Swing Pedal

Components

RY9212180MBS044A

(17)(18)

Tightening torque

Nut (20)

17.7 10 20.6 N'm
1.8 t0 2.1 kgf'm
13.1 to 15.2 Ibf-ft

1-S30

(1) Bracket

(2) Lever ASSY
(3) Swing Pedal
(4) Rod

(5) Link ASSY

(6) Link ASSY

(7) Shaft

(8) Rod End, Right

(9) Rod End, Right Screw

(10) Rod End

(11) Bolt

(12) Bolt

(13) Bolt

(14) Bolt

(15) Flat Metal Washer
(16) Snap Pin

(17) Flat Metal Washer
(18) Snap Pin

(19) Spring Washer
(20) Nut

(21) Bolt

(a) 306 mm (12.0 in.)

(b) 62 mm (2.4 in.)

(c) Pedal should be
horizontal.

(d) Adjust rod length.

(e) 10 mm (0.39 in.)

RY9212180MBS0015US0O
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(6) AUX Pedal

Components

(a)

ﬁ

|

=

RY9212180MBS045A

Tightening torque

Nut (11)

17.7 10 20.6 N'm
1.8 to 2.1 kgf-m
13.1 to 15.2 Ibf-ft

1-S31

M
@)
@)
“4)
®)
(6)
()
(8)
9)

Link ASSY

AUX Pedal

Lever ASSY

AUX Shaft

Rod End, Screw

Rod End, Right Screw
Bolt

Bolt

Bolt

(10) Spring Washer
(11) Nut

(12) Flat Metal Washer
(13) Snap Pin

(@)
(b)

62 mm (2.4 in.)
Pedal should be
horizontal.

RY9212180MBS0016USO
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3. TRACK FRAME
[1] SWIVEL BEARING ASSEMBLY

(1) Swivel Bearing Assembly Procedure

@) 1. Component names
N

(4) No. Parts Name Q'ty
(1) Bearing (swivel) 1

e (2) Bolt (M16 x 1.5, 12.9) 20

5) (3) Bolt (M16 x 1.5, 12.9) 16
(4) Spring washer 20

®) (5) Spring washer 16
(6) Grease tube 2
(7) Adapter 4
(8) Nut 4
9) Sleeve 4
(10) Sleeve 4

RY9212180MBS047A

2. Assembly position
Mount the inner tire soft zone ('S' mark) (d) on the right side of
the body.

3. Swivel Bearing Torque
After tightening lightly, tighten the bolts to the torques indicated
below diagonally.

Tightening torque

Bolt (2), (3)

259.9 to 304.0 N'm
26.5 to 31.0 kgf'm
191.7 to 224.0 Ibf-ft

Apply thread lock (Loctite AN302-71 equivalent).
4. Grease the tooth surfaces
Apply grease so that it covers the entire surface of the bearing

teeth.

(a) Ball Insert Groove (External Tire A : Back of Machine
Soft Zone)

(b) Area to Grease Tooth Surface

(c) Port for Applying Grease to the
Ball (Align with Hole in Swivel

B : Front of Machine

Frame)
(d) 'S'Mark
RY9212180MBS0017USO
c (2) Exterior Dimensions of Swivel Bearing
B D
! E 1 Itllgulrr; External Dimensions
T ] Z A 45 mm (1.8 in.)
Al B J,_;{]/ : : B 38.5 mm (1.52n.)
L c 559 mm ($22.0in.)
i|=i D P.C.D. 574 mm (22.6 in.)
("3' E $527 mm ($20.7 in.)
E F P.C.D. 482 mm (19.0 in.)
RY9212001MBS133B E G ©$460 mm (¢ 18.11n.)
H P.C.D. 440 mm (17.3in.)
| ®429 mm ($16.9in.)
RY9212180MBS0018USO
1-832
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[2] RUBBER TRACK

(1) Removal and Installation Procedure

A CAUTION

¢ The pressure in the grease cylinder is high so if loosened quickly, the nipple may pop off and the highly
pressurized grease in the cylinder may fly out so do not get your face near the nipple nor place your body
in front of the nipple and loosen the nipple gradually.

RY9212001MBS0008USO
Removing the Grease Nipple

1. Place a socket wrench on the base of the grease nipple and
loosen slowly.
If there is a rock etc. caught in the sprocket, remove the rock
first.

98.0to 108.0 N'-m
Tightening torque Grease nipple 10.0 to 11.0 kgf-m
72.0 to 79.7 Ibf-ft

(1) Grease Nipple
RY9212180MBS0020USO
Loosening the Track

RY9212140MBS054A

1. Jack up the body using the front attachments and blade, expel
grease from inside the grease cylinder, and fully loosen up the
track.

Once the track is loosened up, attach the grease nipple.
RY9212180MBS0021US0

Removing the rubber tracks

1. With the machine lifted slightly, wedge a steel pipe into the track
and turn the sprocket backwards in direction A.
When the steel pipe reaches halfway up the idler and the track
lifts off the idler, stop turning the sprocket and slide the track
sideways in direction B to remove it.

» Weight of rubber track: approximately 126 kg (278 Ibs)

A : Backwards B : Direction to Slide
RY9212180MBS0022USO

Assembling the rubber tracks

1. Jack up the machine with the front attachments and the blade
slightly off the ground, wedge the track onto the sprocket and
set it on the frame.

2. Wedge steel pipes into the track and rotate the sprocket
backwards in direction A. When a steel pipe reaches halfway up
the idler, stop turning the sprocket. Slide the track sideways in
direction B and set the track onto the idler. Lower the machine
and drive it backwards to make sure the tracks are on securely.
Adjust the tension of the track.

A CAUTION

* Be sure to assemble the rubber track the right way round.

A : Backwards B : Direction to Slide
RY9212182MBS0102US0

1-S33

KiSC issued 05, 2019 A



u27-4, WSM

MACHINE BODY

(2) Rubber Track Dimensions

Serial number: Serial number:
to 63659 from 63660
Identification mark
(Steel cord lapping oo
position)
© 18 19.5
. mm 5 mm
(1) Lug height 0.71 in. 0.77 in.
. ) 23.5 mm 24 mm
(2) Link height 0.925 in. 0.94 in.
B 300 mm
(3) Crawler width 1.8in.
(4) Crawler sag 10 to 15 mm
distance 0.39t0 0.59 in.
. 79 mm 75.5 mm
(5) Crawler height 31in. 30in.
Number of core metal 80
I Circumference 4240 mm
166.9 in.
/I \ /T . 53 mm
Core metal pitch 2 1in.
RY9212001MBS094A RY9212180MBS0071USO

1-S34
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[3] CYLINDER ASSEMBLY

(1) Removal and Installation Procedure
' Removing the Cylinder ASSY

1. Remove the track and the front idler.
(Refer to the "Front Idler" chapter for assembly/disassembly of
the front idler.)
After removing the spring ASSY, pull out the cylinder ASSY
from the track frame.

(1) Cylinder ASSY
RY9212180MBS0051USO

(1) Cylinder Tube
(b) @ @ (5) (2) Rod
(3) Dust Seal
(4) Backup Ring
(5) O-Ring
1 (6) Nipple ASSY
Datef
(a) 90°
(b) Backup Ring Mating
o) / Surface
() @)
RY9212091MBS044A
98.0 to 108.0 N'm
Tightening torque Nipple ASSY (6) 10.0 to 11.0 kgf'm
72.0 to 79.7 Ibf-ft
» Position the mating surface of the backup ring within a range of 90 ° laterally.
RY9212091MBS0064US0O
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[4] FRONT IDLER
(1) Removal and Installation Procedure
] = ; Removing the Idler

1. Remove the track.
(Refer to the chapter "Track Removal and Installation.")
Jack up the machine with the front and the blade and place
timbers or the like under the frame.

QT (2)7 7 RN 1)
RY9212180MBS054A

2. Separate the front idler from the frame.

(1) Block (2) Front Idler
RY9212180MBS0027US0O

(@)

RY9212180MBS056A
(1) Front Idler, ASSY (3) Bolt (5) Grease Nipple (a) Preset Length:
(2) Spring, ASSY (4) Cylinder, ASSY 174.3 £ 0.5 mm

(6.86 £ 0.02 in.)

77.4t090.2 N'm
Tightening torque Bolt (3) 7.9t0 9.2 kgf-m
57.1 to 66.5 Ibf-ft

Apply thread lock (Loctite AN302-71 equivalent).

RY9212180MBS0028USO

1-S36
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(3) Dimensions of Idler and Sprocket

(A) ()

J

W

|

I

]

(1)

{-—

@)

(8)

RY9212001MBS097A

Std. when new Allowable limit
(1 ider 0. ot o5,
o Zm
(3) Idler width 7228“?:‘ -
(4) Sprocket wheel O.D. C‘;iGOn;\:'\ 315308T?
(5) Sprocket wheel width ::Oerr:n gdé‘:nlr:

(A) Idler

1-S37

(B) Sprocket
RY9212180MBS0029US0O
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[5] TRACK ROLLER AND CARRIER ROLLER
(1) Removal and Installation Procedure

N . = 1. Loosen the track.

(Refer to the chapter "Track Removal and Installation".)
Jack up the machine with the front and the blade and place
timbers or the like under the frame.

2. Loosen the track roller mounting bolt, and remove the track
roller.

3. Loosen the carrier roller mounting bolts and nuts, and then
remove the carrier roller.

(1) Stand (2) Track Roller
RY9212180MBS0024US0O

103.0to 117.7 N'm
10.5 to 12.0 kgf-m
76.0 to 86.8 Ibf-ft

77.5t090.2 N'm
7.9t0 9.2 kgf'm
57.2 to 66.5 Ibf-ft

Apply thread lock (Loctite AN302-71 equivalent).

(1) Track Roller, ASSY (a) Less than 2.0 mm (0.08 in.)

(2) Bolt (Gap between Working Surfaces)
(3) Carrier roller, ASSY

(4) Bolt

(5) Spring Washer

(6) Nut

Track roller, ASSY
mounting bolt (2)

Tightening torque
Carrier roller, ASSY
mounting nut (6)

RY9212180MBS0025US0

(a) (a(

RY9212180MBS064A
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(2) Track Roller / Carrier Roller Dimensions

(A)

©)

(4)

FAS

(1)

(B)

E%Q

|

®)

RY9212001MBS096B

Item Std. when new Usage limit
Track roller
(1) Guide width 80 mm (3.1in.) 75 mm (3.0 in.)
(2) O.D. 124 mm (4.88 in.) 121 mm (4.76 in.)

(3) Roller width

175 mm (6.89 in.)

(4) Guide width

81 mm (3.2in.)

76 mm (3.0 in.)

Carrier roller

(5) O.D.

76.3 mm (3.0 in.)

72.3 mm (2.85in.)

(A) Track roller

1-S39

(B) Carrier roller

RY9212180MBS0066USO
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4. MEASURING MACHINE PERFORMANCE
[11 MEASURING FRONT PERFORMANCE

(1) Measuring Swivel Gear Backlash
Purpose

+ Measure the degree of overall wear in the front and replace pins and/or bushings or add shims as needed.
* When there is a great deal of play, it may cause wear in the swivel bearing teeth, swivel motor pinion gear and
front pins and bushings.

RY9212148MBS0112USO

Measurement preparation

1. To make the measurements, position the machine so the arm
cylinder and bucket cylinder are fully compressed, keeping the
boom fulcrum pin and the arm fulcrum pin at the same height.

2. Stop the engine.

[Left play measurement]

1. Push to the right with 50 N (5.0kgf, 11 Ibs) of pressure, making
that position the zero point; then press to the left with 300 N
(30 kgf, 67.4 Ibs) of pressure and take a reading at that point.

RY9212148MBS079B 2. Take three measurements, determine the average and take that
as the measured value.
@) [Right play measurement]
g Fem——-- : 1. Push to the left with 50 N (5.0 kgf, 11 Ibs) of pressure, making
““““ { [ that position the zero point; then press to the right with 300 N
S . ¥ R ] (30 kgf, 67.4 Ibs) of pressure and take a reading at that point.
@t 9T 2. Take three measurements, determine the average and take that
(3) as the measured value.
(1) Boom Fulcrum Pin Height (3) 300 N (30 kgf, 67.4 Ibs)
RY9212148MBS080A (2) 50N (5.0 kgf, 11 |bS) (4) Amount of Play
RY9212180MBS0068USO
1-840
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U27-4, WSM MACHINE BODY

(2) Measuring Swivel Bearing Play

Purpose

» Assesses the degree of wear in the ball bearings and race surfaces of the swivel bearing according to the amount
of wear in the inner and outer races.

[Measurement preparation]

1. Make sure there is no looseness in the swivel bearing mounting
bolts.

2. Operate the swivel and make sure there are no abnormal
sounds and that it operates smoothly.

3. Fasten the dial gauge and the dial gauge stand to the track
frame so the probe of the dial gauge touches the swivel frame.

[Measurement]

1. Arm cylinder fully compressed and bucket cylinder fully
extended, keeping the boom base pin and the arm end pin at
the same height.

2. Zero the dial gauge.

3. Use the front attachment to tilt the body of the machine upwards
and take a reading on the dial gauge.

4. Take three measurements, determine the average and take that
as the measured value.

(L) Measurement position 100 mm
(4.0in.)

RY9212180MBS0069USO
1-S41
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MACHINE BODY

5. SWIVEL GEAR BACKLASH PERFORMANCE

No.

Item Factory Specification Notes

<73 mm

(1) Front play measurement <29in.
Factory spec. 2.2 mm

when new 0.09 in.

(2) Swivel bearing play
Usage limit 4.4 mm
9 017 in.
RY9212180MBS0070USO
1-842
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ENGINE

1. ENGINE

[1] ENGINE SPECIFICATIONS

u27-4
Model D1105-E4-BH-2
Number of cylinder 3

X
Bore x Stroke ;%7 Z%%g‘ ir:.
Displacement 1123 cc (68.53 in®)
Minimum bare idling speed 1370 rpm
Maximum bare speed <2620 rpm
Compression ratio 24

Net 14.9 / 2400 kW/rpm
Max. output / 20.0 /2400 HP/rpm
rpm Gross 15.6 / 2400 kW/rpm
20.9 /2400 HP/rpm
Net 71.4 /1600 N-m/rpm
Max. torque / 7.28 / 1600 kgf-m/rpm
rem Gross 69.4 / 1600 N-m/rpm
7.04 / 1600 kgf-m/rpm
Dimensions; 515 x 406 x 606 mm
LxWxH 20.3 x 16.0 x 23.91in.
; 98 kg
Dry weight 290 Ibs
Valve clearance 0.165 mm
0.0065 in.
Firing sequence 1-2-3

Combustion chamber

Spherical type (E-VTCS)

Compression pressure

3.72t04.12 MPa
38.0 to 42.0 kgf/cm?
540 to 597 psi

. 2.25 MPa
Compression pressure 22.9 kgflem?
(allowable limit) '326 psi

267.1 g/kW-h
Fuel Net 199.2 g/HP-h
Cotf,‘sumpt'on 0.439 Ib/HP-h
ratio
(rated engine 255.1 g/kW:h
rpm) Gross 190.3 g/HP-h

0.420 Ib/HP-h

13.73 MPa
Fuel injection pressure 140 kgf/cm?
1991 psi

Engine oil pressure
(rated engine rpm)

197 to 441 kPa
2.0 to 4.5 kgf/cm?
28.5 to 64.0 psi

Engine oil consumption ratio 0.5 g/kW-h =
(rated engine rpm) 0.37 g/PS-h 2
Fan belt RPF 2375

2-G1
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U27-4, WSM ENGINE

u27-4
Alternator 12V (480 W)
Charging current 40 A
Regulation voltage 14.2t014.8V
Batt Standards DIN EN 50342, DIN IEC 60095-2
atte
& Rated voltage and capacity 12V 62Ah (K20)
Electrolyte gravity 1.28 £ 0.01
Starter 12V (1.4 kW)
Glow plug 1.45Q
A CAUTION
e Actual measured values may vary with the machine.
RY9212180END0001USO
[2] PERFORMANCE CURVE
D1105-E4-BH-2
ISO- 3046, 2534y igim SAE-J1349 g kgim
@) 75 (1) 55 75
— ——— 0 L70 7.0
W\\Q 6 g5 (b) Q)\Q\\ ” 65 (b)
~—160 Lo % | eo
KW 55 Lsgg kW 40 Lss
HP 16 50 16 o HP

21

AN

00 4 15
0d o~ e g
18 (1) é/ 18 A/

13 /, 13 (1)/7
17 4 ) 17 %
(c) 16 =1 12 / ( ) (c) 12 // (2)

// /4
159, 15

14 = / /
10 A
40 / 13 ///
1249 7 9 12 74
11 < 8 g 1
gkWh  gHPh IbHP-h ~ gHPh
2710 r200 044 200
(2) 260 | 10 (d) (2) 042 190 (d)
250
240 180 040 L1480
1200 1400 1600 1800 2000 2200 2400 1200 1400 1600 1800 2000 2200 2400
(a) (a)
RY9212180ENS001A
(1) Gross int. (a) Engine Speed (rpm) (c) Brake Horsepower
(2) Netint. (b) Torque (d) Specific Fuel Consumption
RY9212180END0002USO
2-G2
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ENGINE

[3] DIMENSIONS

{5710 SR, D D H
B 7o, OEA\ e - -
O O, ) O, {
(IENN] T I
(o3
RY9212180ENS002A J
A 515.3 mm (20.3 in.) F 197.6 mm (7.78 in.)
B $251.1 mm (¢9.88 in.) G 18 mm (0.71 in.)
Cc 62 mm (2.44 in.) H 580.1 mm (22.8 in.)
D 230 mm (9.06 in.) I 205.6 mm (8.09 in.)
E 405.8 mm (16.0 in.) J 200 mm (7.87 in.)

Component layout

RY9212180ENS002B
No. Part Name No. Part Name No. Part Name
(1) Injection Pump (6) Oil Filter (11) Revolution Sensor
(2) Speed Control Lever (7) Oil Switch (12) V-Belt
3) Glow Plug (8) Drain Plug (Qil) (13) Coolant Temperature Sensor
(4) Engine Stop Solenoid 9) Oil Inlet Plug
(5) Alternator (10) Starter
RY9212180ENDO003USO
2-G3

KiSC issued 05, 2019 A



3 HYDRAULIC SYSTEM

KiSC issued 05, 2019 A



MECHANISM

CONTENTS

1. HYDRAULIC CIRCUIT DIAGRAM (U27-4 STD) ..cciiitiiiee ettt 3-M1
2. HYDRAULIC CIRCUIT DIAGRAM (U27-4 HI SPEC) .....cotiiiiiiieiiieiee e 3-M2
3. HYDRAULIC DEVICE LAYOUT ..ottt ettt ettt e e e e 3-M3
[1] STD AND HI SPEC ...ttt et e et e e et e e e ee e e amte e e aseeeenneeeaneeeannes 3-M3

1724 T RS =SS 3-M4

R e Y SR 3-M5
RS 1 =T | 2 07N [ ] S SRR 3-M5

[2] COMPONENTS ... iii et e et e et e ettt e e e tee e emeeeeateeeaseeesamseeeamseeaambeeeeneeeaneeeeanneeaaes 3-M7

[8] FUNCTION AND STRUGCTURE ...ttt 3-M8

(1) Pump Operating PriNCIPIES ......ccooiiiiiiie i 3-M8

(2) Pump Horsepower Control MechaniSm..............eeiiiiiiiiii e 3-M9

5. CONTROL VALVE. ... ettt ettt et e et e e et e e eee e e e s e e e emeeeeemseeeeneeeeneeeeanneennes 3-M10
[1] SPECIFICATIONS (STD) ...iiittiieeiiitttiee ettt ettt ettt e et e e e e s sabbe e e e e s sneeeeeeeaaes 3-M10

[2] SPECIFICATIONS (HI SPEC) ..ottt 3-M11

[3] HYDRAULIC CIRCUIT DIAGRAM ...ttt e e 3-M12

L TR L1 PSSR 3-M12

02 T 1T = L USROS 3-M13

(3) Hydraulic Lock Lines for All Operations.............ooo i 3-M13

(4) Straight Travel CirCUIL........ooeeeii e 3-M14

(5) Arm Regeneration CirCUIL ..........coi i 3-M15

(6) Boom anti-drop check (boom load holding valve) ..., 3-M16

[4] FUNCTION AND STRUGCTURE ...ttt e et ee e 3-M17

(1) Cross-section of Each SeCtion ...........oooiiiiiiiiii e 3-M17

B. SWIVEL MOTOR ...ttt ettt e e et e e et e e e e s e e e aee e e amteeeemeeeeamseeeanneeesanseeeanneennes 3-M21
[1] SPECIFICATIONS . ...ttt et e e et e e et e e e ee e e e aneeeeameeeeaseeeateeeaanseeanneaeaneens 3-M21

[2] COMPONENTS ...ttt et e et e et e e st e e e eeeeaaeeeeamseeeameeeeeneeeaaseeeaanseeeaneeeeannneas 3-M22

[8] FUNCTION AND STRUGCTURE ...ttt ee e 3-M24

(1) Operating PriNCIPIES .......cooiiiiiieee e 3-M24

(2) MAKE UPD ClICUIL.....eeeiiiiiiiii ettt e e s e e e e e e neeas 3-M24

A I 2 ¥ NV L [ 1 S 3-M25
[1] SPECIFICATIONS (STD) .iiiiitiiieieeititiee ettt e ettt e e st e e e e e snbe e e e e e snbeeeeeeaans 3-M25

[2] SPECIFICATIONS (HI SPEQC) ...ttt 3-M26

[B] COMPONENTS ... iie it eie et et e et e e s teeeeeeeeaaaeeeeamseeeameeeesseeeaaneeeeanseeeanneeeanneeas 3-M27

[4] FUNCTION AND STRUGCTURE ...ttt ee e 3-M29

(1) Operating PriNCIPIES ........ooiiiiiiie e e e e 3-M29

(2) CoUNLEIDAIANCE .....oiiiiieie e e 3-M29

(3) 2-SPEEA FUNCHION ...t e e et e e e e e 3-M31

(4) DECEIEIALON ... ettt ettt et e e e bt e e s e e aneee s 3-M31

(5) Auto Deceleration (Hi SPEC) .....cuiiiiiiiiiii i 3-M32

8. HYDRAULIC CYLINDER ...ttt ettt et e e et e e e et e e amte e e e eaeeeaneeeeaneeeenes 3-M34
[1] BOOM CYLINDER ...ttt ettt et e e e eae e e e sae e e e emteeeamteeeaneeeanneeeeanneean 3-M34

(1) SPECIICALIONS ...t e e n 3-M34

(2) COMPONENTS ...ttt e e e et e e e e bbb e e e e e nbbe e e e e eneeas 3-M34

[2] ARM CYLINDER ...ttt ettt ettt et e e e e et e e e e e s nee e e eneeeeanaeeeenneeean 3-M35

(1) SPECIICALIONS ... et e e s 3-M35

(2) COMPONENTS ...ttt e e e e s et e e e e bbb e e e e e e nbb e e e e e anneeas 3-M35

[B] BUCKET CYLINDER ... .ttt ettt e e et e e e nae e e e s e e e ameeeeaneeeanneeeeanneeas 3-M36

(1) SPECIICALIONS ... e e e s 3-M36

(2) COMPONENTS ...ttt e e s e e e e e e e e e e e nbbe e e e e eneeas 3-M36

KiSC issued 05, 2019 A



[4] SWING CYLINDER ... e 3-M37

(1) SPECIHICALIONS. ....cei ettt e e 3-M37

(2) COMPONENTS ...ttt et e e e e e rab bt e e e e s bb et e e e aabbeeee e e sanbeeeeeeaans 3-M37

[5] BLADE CYLINDER......ceti ittt ettt s e e e e e e e 3-M38
(1) SPECIHICALIONS. ....cei ittt 3-M38

(2) COMPONENES ...ttt et e e e e e aab bt e e e e aa b bt e e e e aabbbe e e e e aanbeeeeeeaans 3-M38
PILOT VALVE (BOOM, ARM, BUCKET, SWIVEL) ...ttt 3-M39
[1] SPECIFICATIONS (STD) ciiuteteieiiiteiee ettt sttt e e e s e e e s annneee s 3-M39
[2] SPECIFICATIONS (HI SPEC) ...ttt 3-M41
CUNLOAD VALVE ...ttt ettt ettt et e e e e ranb e e e e e naeeee s 3-M43
[1] SPECIFICATIONS ... ettt et e st e e s aab b e e e e s nbb e e e e e ananeeens 3-M43

. PROPORTIONAL VALVE (HI SPEC) ....ettiiiiiiiie ettt 3-M44
[1] SPECIFICATIONS ... .ttt ettt ettt e st e e e e b bt e e e e s abb e e e e e annneeens 3-M44

. THIRD LINE VALVE (HI SPEQ).....cii ittt 3-M45
[1] SPECIFICATIONS ... .ttt ettt et e ettt e e s bt e e e e s nbn e e e e e annneeeas 3-M45

. SELECTOR VALVE (HI SPEQC) ...ttt 3-M46
[1] SPECIFICATIONS ...ttt et ettt e e st e e e s nbb e e e e e annneeens 3-M46

KiSC issued 05, 2019 A



u27-4, WSM

HYDRAULIC SYSTEM

1. HYDRAULIC CIRCUIT DIAGRAM (U27-4 STD)

RRY9212180HYT001US

Boom Travel motor (R) Travel motor (L) AUX1 Swivel motor Dozer B.Swing
Cylinder spec. Model | MAG-18V-230E Model | PCR-1B-0SA Cylinder spec. Cylinder spec.
Bore [ 070 [dst | 774 cofev | Bore 90 Boe T 065
Rod [ 040 Hi | Rod Rod [ ¢35
[ Sioke [ 510 ] e o ) | Stroke Stroke | 420
Right Left H
g%m
7 Ps T Ps ,
ﬁm—; % T il
L-‘-‘-"‘-—‘[EZ“—' T - ._W
FB-I) F;:Z F":‘] cSR[Eli
(F) (F) ARight)
mm N mn
il I it il
G| |E Hi [A H A _—
Hi Third line valve b
hr A v A
— A h A N
L ] A ¥ o[1T;] AU
Gl |E D| |F I | B
hA h A A N
hA h A A N
Crowd Up st A A
Dr1 ® Crowd Right
o) ®
Pb8 || A8| |B8 B7[ |A7 P1 As| |B6 Ad|_[B4 A3|_[B3 B2 At
Boom Travel R Inlet Travel L AUX Confluence Swivel Dozer B-swing
14 Backward Backward Down Left
i ( w | | i | A
B : B i ,
H H FH L HH HH [_‘
>
- - - 2l el
— — — T
: TSy gy (U Wy G B P e A o o (]
= — 0 — —H A e = L L
B H FH FH %‘
< . < > =
5 o2l Ml I S e
5 i i t
% ? % % 4 Up Right
4 4
Forward '{ﬂjm EZ Forward , o5 Jd
B
©
T2 Pp2 Ppl
— -
G ®
)Dump ()Down Left
g - 7
Oil cooler é i
™ i
Backward Forward Left d4 J

R&t Ba%ﬁ)ward

. [

Right
®
|

100Mesh

PN(L)  10oMesh

PN(R)

—®

R | b

">
| r

Unload valve

Hydraulic pump

frn
] g RSB
HO OV 5: Eng

Return filter

@m

T

Suction filter

AN

Qil tank

Mark Relief Pressure(MPa)

aP1 [Main P1

aP2 [Main P2

aP3 |Main P3

aPP_[Pilot Primary

B Bottom
R |Boom Rod
H Holding V
Sam [ootm
E Bucket ggtéom
:Bg Dozer ggtéom
:B{ Swing ggtctjom

bR ] Auxt B

gSSIF_§ Swivel Motor H:i

<] vl otor [

Main Return

Cooler Return

Return Filter By-Pass

Pilot Line Filter By-Pass

P4
o

Function

Arm Crowd

Arm Dump

Swivel Left

Swivel Right

Boom Up

Boom Down

Bucket Crowd

@QC©OLEO):

Bucket Dump

P1 P2 P3 Pp
Drive speed (rpm) | 2400 | 2400 | 2400 | 2400
Volume (cc/rev) 12.0 | 12.0 8.0 2.7
Pump flow (L/min) | 28.8 | 28.8 | 19.2 6.5

3-M1
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u27-4, WSM HYDRAULIC SYSTEM
2. HYDRAULIC CIRCUIT DIAGRAM (U27-4 HI SPEC)
L ]
|
!
]
Bucket Boom Travel motor (R) Travel motor (L) Arm AUX1 Swivel motor | Dozer B.Swing AUX2
Cylinder spec. Cylinder spec. Model | MAG-WSV-E&{ Cylinder spec. Model | PCR-1B-05A I Cylinder spec. | Cylinder spec. |
Bore J(bgg Bore thzg - tst | ‘7‘:753 colrev Bore |¢‘7‘8 Volume | 221 colrev i Bore gg Bore ggg
Rod Rod (2nd | 430 cofrev | 2nd colrev Rod i Rod Rod i
Emicn ESn e e St ot L | | Coel 18] S 1420 PP Nak el Pressia Pa]
DR ! aP1 [Main P1 216
P % o aP2 [Main P2 216
- Ps - Ps | aP3 |Main P3 17.2
| - LA — . aPP_| Pilot Primary 4.0
T i ! M b1B Bottom 24.0
E% FQE u EQﬁ EB HEJ bR | Boom Rod 24.0
H Holding V —
P1] (P2 2| | P1 05?1@% [][] :3>2E N 3&((;?# 24.0
B)| |(F) ®) | F) B(Lef) AR 2R | "™ Rod 24.0
b3B [ B \cket Bottom 24.0
b3R Rod —
4B Bottom 24.0
il 00 00 il T A e
bSB ; Bottom —
N b| |c Swing —
H——2-1E Hi A R HiA Third line valve eld Flo_Selector Valve 2R " Rod —
o ] v ] v TFr beR | A% RH =
I N v Y p— L4 R/ ﬂ:l/w R/ z’ l/\/\/‘
N SL - LH 17.7
" - = Aj 5 SSR Swivel Motor RH _ 177
1 cTF Forwar —
— N TR Travel Motor Backward —
" ] I " I I d1 [Main Return 0.25
™ | ™1 ™ ™ ™ d2 [Cooler Return —
Crowd Up g | LA d3 [Return Filter By-Pass 0.18
ot ® crond . Rt Roatlo d4 | Pilot Line Filter By-Pass 0.15
M ©) ® @ ®
B9 [A9 Ppe | ! A8| [B8 B7| AT P1 P2 A6 | [B6 As| |85 A4 (B4 P3 A3| (83 B2| [A2  B1]| |A1
Bucket Boom Travel R Inlet Travel L Arm AUX Confluence Swiivel Dozer B-swing
No. | Function
@ Arm Crowd
Backward Backward Down
4 ic war ) @ Arm Dump
\ N \
M E | BR[| | © [suivel et
— Jﬁi - s — 3L @ | swivel Right
— — —— — Ol=t
L ——1r——I —H 1 LL T Lol H— loh ! == ® |Boom Up
w8 = = ;'HE_ = TEH B+ %_': £ & N ® |Boom Down
Eﬁ] = < N > > < =L @ |Bucket Crowd
; §_ _EE_ EB— EB_ ﬂ]; ¥ Bucket Dump
H H 1]
fg ; ’ ’ ‘::L ‘::é , vp ©® |AUX1 Right
Forvard [1531 "[]E: Forward ; b4B N AUX1 Left
@Jﬂ @ Boom Swing Right / AUX2 Right
@2 |Boom Swing Left / AUX2 Left
o
T2 Pp2 Ppt T
T ®n O - Oten @ Lenm
A ()Dump ()Down " I i ¢ e
.-
I 1
Qil cooler é |
1
1
1
Backward  Foward Left Right  Backvard Forvard Left Right ® ® @ |_| 4 h__Ji
¢ ¢ © 30 O (8]
! Pb1 Pbs Pad Pat A2 A LT <> )
Hydraulic pump
g “‘Eﬁ;ﬂﬁ res RN PL. [ P2 [ P3 [ Pp
I =~
E%ﬁ YEF TE:P > P HOGE ﬁ(z Eng Drive speed (rpm)| 2400 | 2400 | 2400 | 2400
mMesnKF PN mMeshlfﬁ BVR) > ‘ ‘ @‘Mapp T y [ Volume (cofrev) | 120 120] 80| 27
| i - Pump flow (Limin){ 28.8 | 28.8 | 192 65
F T Unload valve R
I | PROPORTIONAL VALVE [
[l
L_’ | AUX1 &AUX2 i i Return filter
: a1l -
N Ji <‘E]r]‘d3 Suction filter
T f AN
RY9212422HYT001US Oil tank

3-M2
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U27-4, WSM HYDRAULIC SYSTEM

3. HYDRAULIC DEVICE LAYOUT
[1] STD AND HI SPEC

@) (14)(19)

(18)

(10)

RY9212180HYMO35A

(1) Pump (6) Boom Cylinder (11) Pilot Valve (Control) (16) Pilot Filter

(2) Control Valve (7) Arm Cylinder (12) Unload Valve (17) Breather Filter
(3) Swivel Motor (8) Bucket Cylinder (13) Third Line Valve (18) Oil Cooler

(4) Swivel Joint (9) Swing Cylinder (14) Suction Filter

(5) Travel Motor (10) Blade Cylinder (15) Return Filter

RY9212180HYMO001USO

3-M3
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U27-4, WSM HYDRAULIC SYSTEM

[2] HISPEC

RY9212422HYMO01A

(1) AUX1RH (4) AUX2LH (6) Proportional Valve (8) Control Lever LH (Pilot Valve)
(2) AUX2 RH (5) Selector Valve (AUX1, AUX2 / Boom Swing) (9) Control Lever RH (Pilot Valve)
(3) AUX1LH (7) Third Line Valve

RY9212422HYM0002USO

3-M4
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HYDRAULIC SYSTEM

4. PUMP

[11 SPECIFICATIONS

1] -

®)

"y

L ©

| @%:
/_/

RY9212180HYMO01A

()

/[D‘T:_

I
4)

(1)
)

P1 Discharge port
P2 Discharge port

(3) P3 Discharge port
(4) P4 Discharge port

(5) Piston pump
(6) Gear pump (8)

Suction port
Lubrication port

Item

Notes

Maker

Fujikoshi (Ltd.)

Model

PVD-0B-24P-8G3-5456A

Rated RPM

2400 rpm

Direction of Rotation

Right

Max. Displacement

Piston Pumps P1+ P2

12 + 12 cclrev
0.73 + 0.73 cu.in./rev

Gear Pump P3

8.0 cclrev
0.5 cu.in./rev

Pilot Pump P4

2.7 cclrev
0.16 cu.in./rev

Max. Pressure

Piston Pumps P1, P2

21.6 MPa
220 kgffcm?
3130 psi

Gear Pump P3

17.2 MPa
175 kgflcm?
2490 psi

Pilot Pump P4

3.9 MPa
40 kgf/cm?
570 psi

3-M5

RY9212180HYM0002USO
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HYDRAULIC SYSTEM

P - Q Curve
(A)
14 —
(PAO, QAO)
(PA1, QA1)
12
. M
10 \\ \ /
(PBT, QB1) \\
NG ) PA2, QA2
8 N (PA2, )
(a) N
6 / \
4 \\
2 (PA3, QA3)
y @) e
(PB2, QB2) \\
(PB4, QB4)
2 (PB3, QB3)
0
0 9.8 19.6 29.4 39.2 49
(b)
RY9212180HYMO002A

(1) P3=0.49 MPa (5.0 kgflcm?,
71 psi)

(2) P3=17.2 MPa (175 kgficm?,
2490 psi)

(A) Horsepower Control Curve (a) Discharge Flow: g1 = g2
(Reference: Bench Test) (cm3/rev)
(b) Discharge Pressure: P1+P2
(MPa)

Shaft speed: 2300 rpm

At gear pump pressure: P3 = 0.49 MPa

At gear pump pressure: P3 = 17.2 MPa

Pressure (MPa)

Delivery flow (cm®/rev) Pressure (MPa) Delivery flow (cm®/rev)

PA0 =0.0 QAO = 12.0 (Target value)
PA1=17.2 QA1 = 11.8 (Target value) PB1=1.8 QB1 = 12.0 (Target value)
PA2 = 30.8 QA2 = 7.5 (Target value) PB2 =259 QB2 = 4.5 (Target value)
PA3 =43.2 QA3 = 4.6 (Target value) PB3 =33.8 QB3 = 2.5 (Target value)
PB4 =432 QB4 = 2.4 (Target value)
RY9212180HYM0O003USO
Diagram of Hydraulic Circuit
— P1/P2 :Piston Pump Discharge E: Engine
| Port
| P3 : Gear Pump Discharge Port
| PP: Pilot Pump Discharge Port
i PS: Suction Port
| E RY9212095HYMO003USO
|
|

RY9212091HYMO14A
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u27-4, WSM

HYDRAULIC SYSTEM

[2] COMPONENTS

(31) (23) (20) (28)

@)

(46)(48)

(10) (11) (30) (5) (24) (33)(39)(37)(26)(50)

(36)

(32)(38)

RY9212180HYMOO03A
No. Parts Name Q'ty Remarks No. Parts Name Q'ty Remarks
(1) Body-S 1 (26) | Needle Bearing 1
(2) | Body-H 1 (27) | Oil Seal 1
3) Shaft 1 (28) | Coned Disk Springs 4
(4) | Cylinder Barrel 1 (29) | Snap Ring 1 JIS B 2804 52 Hole
(5) | Valve Plate 1 (30) | Snap Ring 1 JIS B 2804 34 Hole
(6) | Piston 10 (31) | Snap Ring 1 JIS B 2804 25 External
(7) | Shoe 10 (32) | O-ring 1 JIS B 2401, 1B, P11
(8) | Shoe Holder 1 (33) | O-ring 2 JIS B 2401, 1B, P12
(9) | Barrel Holder 1 (34) | Plug 1
(10) | Swash Plate 1 (35) | O-ring 1 JIS B 2401, 1B, P11
(11) | Needle 3 (36) | Bolt 5 M10x35-12.9
(12) | Pin 2 (37) | Plug 5
(13) | Gasket 1 (38) | Plug 1 GPF 1/4
(14) | Spring C 1 (39) | Spring pin 1 JIS B 2808 6 x 16 AW
(15) | Spring T1 1 (40) | Screw 1 JIS B 1177 M8 x 30 Flat point
(16) | Spring Holder 1 (41) | Hex nut 1 JISB 1181 M8
(17) | Spring Guide 1 (42) | Seal Washer 1
(18) | Pin 1 (43) | Gear Pump Kit 1
(19) | Rod G 1 (44) | Coupling 1 JISB 1180 M8 x 25 11T
(20) | Washer 1 (45) | Collar 1 JIS B 2401, 1B, P7
(21) | Retainer 1 (46) | Hex bolt 2 M8 x 25-10.9
(22) | Stopper Pin A 1 (47) | O-ring 1 JIS B 2401, 1B, P7
(23) | Stopper Pin B 1 (48) | Washer 2
(24) | Pin 1 (49) | O-ring 1 JIS B 2401, 1B, G55
(25) | Ball bearing 1 (50) | O-ring 1 JIS B 2401, 1B, P8
RY9212180HYM0O004USO
3-M7

KiSC issued 05, 2019 A




U27-4, WSM HYDRAULIC SYSTEM

[3] FUNCTION AND STRUCTURE
(1) Pump Operating Principles

™ (@)

RY9212004HYMOO7A

(1) Suction Port (5) Cylinder Barrel (a) Intake Cycle (d) Bottom Dead Center
(2) Discharge Port (P1) (6) Piston (b) Discharge Cycle (e) Tilt Angle

(3) Discharge Port (P2) (7) Swash-plate (c) Top Dead Center

(4) Valve Plate

» The cylinder barrel of the piston pump is coupled to the shaft via a spline, so it rotates with the shaft. The pistons
in the cylinder barrel move in reciprocating motion within the cylinder barrel in line with the swash-plate as they
slide on the top of the swash-plate; the pistons drive the intake and discharge pump operations according to
changes in the volume of the cylinder.

* During the interval from TDC to BDC, the piston moves in the direction that increases the volume of the cylinder
barrel, so oil flows from the intake port via the valve plate and into the bore of the cylinder barrel. (Intake Cycle)

* As the drive shaft turns further and the piston goes from BDC to TDC, it moves in the direction that decreases the
volume of the cylinder barrel, so the oil inside the cylinder barrel is expelled to the discharge port. (Discharge
Cycle)

+ Because the piston moves in constant contact with the swash-plate, as the swash-plate's tilt angle changes, the
stroke of the piston changes and so does the pump discharge quantity.

» As an even number of pistons are used, the number of pistons that open on the outside and the inside of the valve
plate is the same; what's more, all the pistons are of the same diameter and are on the same pitch arc and are
moving on the same swash-plate, so the discharge quantity from the outside (P1) and the inside (P2) of the valve
plate is identical. Furthermore, as the swash-plate is in one place, even when the swash-plate angle changes
under variable control, the discharge quantity from ports P1 and P2, both change in the same way, so it does not

produce a difference in discharge quantity.
RY9212004HYMO006USO
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U27-4, WSM HYDRAULIC SYSTEM

(2) Pump Horsepower Control Mechanism

/( )
‘—‘ ﬂ S ¢ Ve ﬁ
(b) < J @
3 P3 W A - — = — -
(3) L T T pet ey {
(2)____\__ o 'gﬁ _J L
oy 3
()4« // A\
- B P3
b
B s
(1)
RY9212004HYMO08A
(1) Swash-plate (3) Rod G 5) P3 (a) Load F1
(2) Ball (4) Spring (b) Spring Force F2

Set Horsepower Control Mechanism

Although the pump discharge quantity alters the swash-plate angle, the swash-plate angle regulates the fixed
horsepower with a direct-acting variable mechanism that utilizes a simple spring.
There is a ball on the back side of the swash-plate's axis of rotation and the load F1 from the piston side acts in
the direction indicated in the figure, generating a clockwise moment against the swash-plate. The spring that sets
the fixed horsepower (spring force F2) is set up in opposition to this force at a certain load.
The more the pressure increases, the more the clockwise moment mentioned above increases, and when it
overcomes the counter-clockwise moment of the spring's force, the spring is compressed, making the
swash-plate angle smaller and reducing the discharge quantity, thus maintaining the horsepower at the fixed
level.
And when the pressure P3 acts on the rod, the clockwise moment is in proportion to the pressure and acts on the
swash-plate, so the characteristic P-Q shifts, which maintains the horsepower at a fixed level, including the gear
pump. (Total Horsepower Regulator)

RY9212091HYM0011USO
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U27-4, WSM HYDRAULIC SYSTEM

5. CONTROL VALVE
[11 SPECIFICATIONS (STD)

(25  (19)
22) (24) (8) (10) (12) \(a) [ (14) (1) (18)

[

\E =
@)(e)(e)(®)
0 ©l@lle
o\Q\Ye QIOIO\Q

- L % |||%
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Ui

—
=

imimii]

©

®,
smollimeloms

I © @x
@ T

—

=

M © ) (m (@ @1 (b)l (13 (15) (17)
RY9212180HYMO004A 1) (20)  (23)
(1) Swing Rod (9) Arm Bottom (Pa5) (16) Boom Bottom (Pb2) (23) T2 Port
(2) Swing Bottom (10) Arm Rod (Pb5) (17) Bucket Bottom (Pa1) (24) Pp1 Port
(3) Blade Rod (11) Travel Left Reverse (18) Bucket Rod (Pb1) (25) Pp2 Port
(4) Blade Bottom (12) Travel Left Forward (19) P1 Port
(5) Swivel Right (Pa7) (13) Travel Right Reverse (20) P2 Port (a) Main P1 Relief Valve
(6) Swivel Left (Pb7) (14) Travel Right Forward (21) P3 Port (b) Main P2 Relief Valve
(7) AUX (Pab) (15) Boom Rod (Pa2) (22) T1 port (c) Main P3 Relief Valve
(8) AUX (Pb6)
Item Remarks
Maker Hydrocontrol
Model EV310104
21.6 MPa at 29 L/min
P1, P2 220 kgffcm? 1800 cu.in./min
Main relief valve 3130 psi 7.7USGPM
pressure setting 17.2 MPa at 19L/min
P3 175 kgf/cm? 1200 cu.in./min
2490 psi 5.0 USGPM
24.0 MPa at 5 L/min
Bucket (17) 245 kgflcm? 300 cu.in./min
3500 psi 1.3 USGPM
24.0 MPa at 5 L/min
Boom (16) 245 kgf/cm? 300 cu.in./min
3500 psi 1.3 USGPM
Overload relief valve 24.0 MPa at 5 L/min
ressure seftin Boom (15) 245 kgf/cm? 300 cu.in./min
P 9 3500 psi 1.3 USGPM
24.0 MPa at 5 L/min
Arm (9), (10) 245 kgflcm? 300 cu.in./min
3500 psi 1.3 USGPM
24.0 MPa at 5 L/min
Blade (3), (4) 245 kgflcm? 300 cu.in./min
3500 psi 1.3 USGPM
RY9212180HYMO005USO
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U27-4, WSM HYDRAULIC SYSTEM

[2] SPECIFICATIONS (HI SPEC)

(22) (25) (19)

@ @ © (4) (® (0 (12 (Pa)2 (14)  (16) (18)
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b -

DRU

~

@
-

N\
)

©

/
\

(

©

1O

”m
>
[a4
pa
‘ [l
= p==t
Pal Pa3 Pa4 PasS
M © 6 ) @ © @1 [(b) (13 (15)  (17)
(21) (20) (23)
RY9212422HYMO002A
(1) Swing Rod/AUX2 RH (Pa1)  (9) Arm Bottom (Pa5) (16) Boom Bottom (Pb8) (23) T2 Port
(2) Swing Bottom/AUX2 LH (Pb1) (10) Arm Bottom (Pb5) (17) Bucket Bottom (Pa9) (24) Pp1 Port
(3) Blade Rod (11) Travel Left Reverse (18) Bucket Rod (Pb9) (25) Pp2 Port
(4) Blade Bottom (12) Travel Left Forward (19) P1 Port
(5) Swivel Right (Pa3) (13) Travel Right Reverse (20) P2 Port (a) P1 Main Relief Valve
(6) Swivel Left (Pb3) (14) Travel Right Forward (21) P3 Port (b) P2 Main Relief Valve
(7) AUX1 RH (Pa4) (15) Boom Rod (Pa8) (22) T1 Port (c) P3 Main Relief Valve
(8) AUX1 LH (Pb4)
Item Remarks
Maker Hydro control
Model EV310104
21.6 MPa at 29 L/min
P1, P2 220 kgf/cm2 1800 cu.in./min
Main relief valve 3130 psi 7.7TUSGPM
pressure setting 17.2 MPa at 19L/min
P3 175 kgflcm? 1200 cu.in./min
2490 psi 5.0 USGPM
24.0 MPa at 5 L/min
Bucket (17) 245 kgffcm? 300 cu.in./min
3500 psi 1.3 USGPM
24.0 MPa at 5 L/min
Boom (16) 245 kgflcm? 300 cu.in./min
3500 psi 1.3 USGPM
Overload relief valve 24.0 MPa at 5 L/min
ressure settin Boom (15) 245 kgflcm? 300 cu.in./min
P 9 3500 psi 1.3 USGPM
24.0 MPa at 5 L/min
Arm (9), (10) 245 kgflcm? 300 cu.in./min
3500 psi 1.3 USGPM
24.0 MPa at 5 L/min
Blade (4) 245 kgffcm? 300 cu.in./min
3500 psi 1.3 USGPM
RY9212422HYM0O003USO
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U27-4, WSM HYDRAULIC SYSTEM

[3] HYDRAULIC CIRCUIT DIAGRAM

(1) STD
1 2 3) 4) 6) (6) (7) 8) (9) (10) (11)
T1ﬂ Pp1 Pp2 T2
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Acv | % | @}!’prs L g | I%} | Pb8 | [ Pb)|
| o} b I L | Ledsl s | B3y 4 !
b3 — 2 B —
lol Tal 2k A Yiir |
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A1 [B1AZ [B2 B3 Asifpiififﬁfl\iif?sf’/asifis?ﬁ**?z*777?75”377765?870,#4@7?9 B9
(1) Boom Swing (A) Spool Stroke (mm)
(2) Blade (B) Pilot Pressure (MPa)
(3) Swing
(4) Confluence Valve (a) Confluence Valve
(5) AUX (b) Other than Confluence
(6) Arm Valve
(7) Travel L
(8) Inlet
(9) TravelR
(10) Boom
(11) Bucket
RY9212180HYMO006USO
3
. (MPa)
RY9212180HYMO06A (B)
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u27-4, WSM HYDRAULIC SYSTEM
(2) HISPEC

T Pp2 T2
R e
| | I
‘ : ] | ’

I N G G R S
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RY9212422HYMO03A
(mm) 7 (1) Swing/AUX2 (A) Spool Stroke (mm)
6.5 (2) Blade (B) Pilot Pressure (MPa)
6r (b) (3) Swing
5k (4) Confluence Valve (a) Confluence Valve
(5) AUX1 (b) Other than Confluence
4r (6) Arm Valve
(A) sk (7) Travel LH
(8) Inlet
2F (9) Travel RH
15 (a) (10) Boom
1 (11) Bucket
I |
0 1 > 3 (Pa) RY9212422HYM0004USO
0.33 079 082 247 255
L I I |
0 10 20 30 (kgflcm?)
RY9212422HYMO004A (B)

(3) Hydraulic Lock Lines for All Operations
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When lever is locked, machine will not operate even if the control lever is operated. P1 and P2 pump lines are
connected to the tank line at the inlet section. P3 pump line is connected to the tank line at the Confluence valve
section.

RY9212180HYM0040USO
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D274, WM HYDRAULIC SYSTEM
(4) Straight Travel Circuit
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RY9212180HYMO0O5C

(1) Swing (4) Confluence Valve (7) TravelL (10) Boom
(2) Blade (5) AUX (8) Inlet (11) Bucket
(3) Swivel (6) Arm (9) Travel R

RY9212180HYM0O019USO

» The travel straight forward signal line is connected with the tank circuit by the left/right travel switch when itis in
neutral, and the main spool of the Confluence valve remains in the neutral position.

» By switching to travel left or right, the pilot lines becomes one and if an attachment on any other pump lines, P1
or P2, is switched, the pilot line is cut off from the tank circuit, raising the pressure in the circuit and switching the
main spool of the Confluence valve.

*  When the main spool of the Confluence valve is completely switched, the oil supplied from P3 passes through the
check valve inside the Confluence valve and flows into the P1, P2 parallel circuit. By doing so, oil is supplied from

P1 and P2 to travel right/left and from P3 to the switched section.
RY9212180HYM0020USO

3-M14

KiSC issued 05, 2019 A



U27-4, WSM HYDRAULIC SYSTEM

(5) Arm Regeneration Circuit

™ Pp1 Pp2 T2
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(A)
¥
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(B)
2)=—»
RY9212180HYMOO8A
(1) Arm extension (pilot (2) Arm rake (pilot secondary (A) Arm extension operation (B) Arm rake operation
secondary pressure) pressure)

* When oil flows through the hydraulic pilot passage shown at left above, the spool shifts rightward and the neutral
passage gets closed. The pressure oil goes through the parallel feeder, pushes up the load check valve and flow
on to the cylinder bottom.

» Part of return oil from the cylinder bottom flows through the spool throttle first and then through the low-pressure
passage, returning to the tank. The remaining oil pushes the check valve open and reached the cylinder bottom.

RY9212180HYM0041USO
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U27-4, WSM HYDRAULIC SYSTEM

(6) Boom anti-drop check (boom load holding valve)
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(A) Lower boom operation

Step 1 (Control lever in neutral)
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Step 2 (Control lever lower boom)
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u27-4, WSM

[4] FUNCTION AND STRUCTURE

(1) Cross-section of Each Section
[A] P1 Line
Inlet Section

HYDRAULIC SYSTEM

.\7/_
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RY9212180HYMO007USO
Travel Right Section
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Boom Section
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U27-4, WSM HYDRAULIC SYSTEM

Bucket Section
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[B] P2 Line
Inlet Section
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Arm Section
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u27-4, WSM

HYDRAULIC SYSTEM
AUX Section

RY9212180HYMO18A %

[C] P3 Line
Confluence Valve Section

Step 1 (Raises Unload Lever)
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Step 2 (Lowers Unload Lever)
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Step 3 (Travel + Front Operation)
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U27-4, WSM HYDRAULIC SYSTEM

Swivel Section
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u27-4, WSM

HYDRAULIC SYSTEM

6. SWIVEL MOTOR
[11 SPECIFICATIONS
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RY9212180HYMO022A
(1) Relief valve (2) Pilot port (parking brake) (3) Make-up port (5) PortA
(4) PortB (6) Drain port
Item
Maker Fujikoshi (Ltd.)
Model PCR-1B-05A-P-8290A

Motor capacity

22.1 cclrev (1.35 cu.in./rev)

Reduction ratio

10

Total displacement

22.1 cc/rev (1.35 cu.in./rev)

Max Flow

18.4 L/min. (1120 cu.in./min, 4.86 U.S.GPM)

Theoretical RPM

81 rpm

Theoretical ouptut torque

530 N-m (54.0 kgf-m, 391 Ibf-ft)

Relief valve brake pressure

17.7 MPa (180 kgf/cm?, 2570 psi)

Mechanical brake torque

68.4 N-m (7.0 kgf-m, 50.4 Ibf-ft) or above

Parking brake release pressure

4.9 MPa (50 kgf/cm?, 710 psi) or lower

RY9212180HYM0022USO
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u27-4, WSM

HYDRAULIC SYSTEM

[2] COMPONENTS

@)

RY9212180HYMO023A

6 (100 (12) (1)  (30) (28) (17) (22) (32) (13) (23) (24) (27) (21) (19) (33) (20) (31) (16)

(11) (9) (14) (2) (8) (15) (5) (4) (34) (7) (37)(36) (39) (42) (25) (4 ) (38) (40) (26) (29) (18) (35)

RY9212180HYMO024A

(43)
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U27-4, WSM HYDRAULIC SYSTEM

(Continued)
(a) Reduction gear
No. Part Name Q'ty Remarks No. Part Name Q'ty Remarks
(1) Body 1 9) Pre-load collar 2
(2) | Carrier1 1 (10) | Bearing 1
(3) Piston shaft 1 (11) | Bearing 1
(4) B1 gear 3 (12) | Oil seal 1
(5) Needle 54 (13) | Screw 4 JIS B1176 M8 x 35
(6) | Ring seal 1 (14) | Ring 1
(7) | O-ring 1 JIS B2401 Class 1B (15) | Ring 3
(8) | Thrust plate 2
(b) Hydraulic motor
No. Part Name Q'ty Remarks No. Part Name Q'ty Remarks
(16) | Body H 1 (32) | O-ring 1 213 4%2401 Class 1B
(17) | Plate S 1 (33) | Snap ring 1 | JIS B2804 7728
(18) | Shaft 1 (34) | Screw 8 | JISB1176 M10 x 35
(19) | Cylinder barrel 1 (35) | Snap pin 1 JIS B2808 5 x 12 AW
(20) | Valve plate 1 (36) | Pin 3
(21) | Piston 9 (37) | Pin 1 JISB1354 B8 x 15
(22) | Shoe 9 (38) | Break piston 1
(23) | Shoe holder 1 (39) | Spring assy 1
(24) | Barrel holder 1 (40) | Disk plate 1
(25) | Swash plate 1 (41) | O-ring 1| o501 Class 18
26) | Retainer 2 42) | O-ring 1 3?2%2401 Class 1B
(27) | Pin 3 (43) | Relief valve 2
(28) | Filter 2 (44) | Check valve 2
(29) | Spring C 1 (45) | Plug 2
(30) | Bearing 1 | JIS B1521 62042 (46) | Spring 2
(31) | Bearing 1| JIS B1521 6201 (47) | O-ring 2 ;'181 B2401 Class 18
(c) Relief valve assy
No. Part Name Q'ty Remarks No. Part Name Q'ty Remarks
(48) | Seat 1 (54) | Spacer 1
(49) | Retainer 1 (55) | O-ring 1| > P01 Class 18
(50) | Popet 1 (56) | O-ring 1| 5 P01 Class 18
(51) | Piston 1 (57) | O-ring 1 ;'23282401 Class 18
(52) | Cap 1 (58) | O-ring 1 ;'28852401 Class 18
(53) | Spring 1 (59) | Back up ring 2 | JISB2407 T P14
RY9212180HYM0021USO
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U27-4, WSM HYDRAULIC SYSTEM

[3] FUNCTION AND STRUCTURE
(1) Operating Principles

The pressurized oil from port A goes through valve
plate, enters the piston inside the cylinder block and
presses against the swash-plate. The pistons receive
the counterforce from the swash-plate, part of which
becomes rotational force and the block rotates due to the
sum total of the rotational forces exerted by the pistons
which the hydraulic oil entered. The cylinder block and
the shaft are linked via a spline, so the rotation is
transmitted to the shaft.

When operating in reverse, hydraulic oil flows in via
port B and is discharged via port A.

(1) PortA (5) Piston
RY9212001HYM135A 2) (2) PortB (6) Swash-plate
(3) Valve plate (7) Shaft

(4) Cylinder block

RY9212004HYMO009USO

(2) Make Up Circuit

If the swivel is decelerated with the pressurized oil
supplied via port B, the motor rotates due to the inertia of
the swiveling equipment, and the motor drives the pump.
As a result, the load shifts to the port B side.

In order to prevent this, the oil on the cylinder side
passes through the poppet in the make up circuit and is
supplied to the port B side.

(1) Poppet
RY9212180HYM0023USO
T
(1)
RY9212180HYMO025A
.
LE(C
-
b {4
AOT_’Q
sz < F @
RY9212180HYMO026A
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HYDRAULIC SYSTEM

7. TRAVEL MOTOR
[11 SPECIFICATIONS (STD)

O
©

RY9212180HYMO027A
(1) Counterbalance Valve (5) PP Port(G1/8) (2-speed travel (7) Lubricating Oil Fill/Drain Ports (9) Pressure Test Port a1 (PF1/8)
(2) Travel 2-Speed switch) (PF1/4) (10) Pressure Test Port a2 (PF1/8)
(3) A Port (G3/8) (6) Drain Port (G1/4) (8) Lubricating Oil Inspection Port
(4) B Port (G3/8) (PF1/4)
Item Notes
Maker KYB
Model MAG-18V-230E1
. 18.0/10.0 cclrev
Motor displacement 1-speed/2-speed 1170.6 cu.in/rev
Reduction Ratio 1:42.958
21.6 MPa
Max Pressure 220 kgflcm?
3130 psi
27.6 L/min
Max Flow 1680 cu.in./min
7.29 USGPM
2656 N'm
Max Output Torque (Decelerator) 270.8 kgf'm
1959 Ibf-ft
Max Output RPM 1-speed/2-speed (Decelerator) 35.6/64.2 rpm
0.59 MPa
2-speed control pilot pressure (PP) 6 kgf/cm?
86 psi
RY9212180HYM0024USO
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HYDRAULIC SYSTEM

[2] SPECIFICATIONS (HI SPEC)

(at) x|

d

(il
(L

(1) 1 1N
P1 P2 T 11‘2
RY9212422HYMO06A
(1) Counterbalance Valve (5) Ps Port (G1/8) (2-Speed (7) Lubricating QOil Fill/Drain Ports (9) Pressure Test Port a1l (PF1/8)
(2) Travel 2-Speed Travel Switch) (PF1/4) (10) Pressure Test Port a2 (PF1/8)
(3) P1 Port (G3/8) (6) Drain Port (G1/4) (8) Lubricating Oil Inspection Port
(4) P2 Port (G3/8) (PF1/4)
Item Notes
Maker KYB
Model MAG-18V-230F-4
. 18.0/10.0 cc/rev
Motor displacement 1-speed/2-speed 11706 cu.infrev
Reduction Ratio 1:42.958
22.5 MPa
Max Pressure 229 kgffcm?
3260 psi
31.5 L/min
Max Flow 1922.2 cu.in./min
8.3 gal (US)/min
2769 N'm
Max Output Torque (Decelerator) 282.4 kgf'm At 22.5 MPa
2042 Ibf-ft
Max Output RPM 1-speed/2-speed (Decelerator) 40.7 /73.2 rpm At 31.5 L/min
3.9 MPa
2-speed control pilot pressure (PP) 40 kgflcm?
570 psi
RY9212422HYM0009USO
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u27-4, WSM HYDRAULIC SYSTEM
[3] COMPONENTS
STD
A
(69) (51) (80) (61) (57) (58) (64) (65) (71) (72) (73) (75) (74)
(81) (67) (66) (68) (82) (62) (63) (52) (53) (54) (56)
RY9212180HYMO028A

& .
; \ﬁ\i\:i\ﬁg“

(34) (44) (45) é
i (29)
(25)
(37) (50) (36) (40) (41) (42) (30) (83) (31) (82) (15) (17) (27)
RY9212180HYMO034A
(To be continued)
3-M27
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HYDRAULIC SYSTEM

(Continued)

No. Part Name Q'ty No. Part Name Q'ty
(1) Flange holder 1 (27) | Wire 1
(2) | Floating Seal 2 (28) | Plug 2
(3) | Angular bearing 1 (29) | O-ring 2
(4) | Ring nut 1 (30) | Shaft 1
5) Plug 2 (31) | Ball bearing 1
(6) Housing 1 (32) | Oil seal 1
(7) | Steel ball 109 (33) | Swash plate 1
(8) | Hex socket bolt 2 (34) | Steel ball 2
(9) | Planetary gear B 4 (35) | Cylinder block 1
(10) | Needle bearing 4 (36) | Spring seat 1
(11) | Inner race 4 (37) | Spring 1
(12) | Thrust washer 4 (38) | Washer 1
Reduction (13) | Thrust plate 1 (39) | Snap ring 1
gear (14) | Screw 4 (40) | pin 3
(15) | Sun gear 1 (41) | Retainer holder 1
(16) | Snap ring 1 (42) | Retainer plate 1
(17) | Holder 1 (43) | Piston ASSY 9
(18) | Planetary gear A 3 (44) | Piston ASSY 2
(19) | Needle bearing 3 (45) | Spring 2
(20) | Inner race 3 (46) | Valve plate 1
(21) | Drive gear 1 (47) | Pin 1
(22) | Thrust plate 1.8 t 1 (48) | Ball bearing 1
(23) | Thrust plate 2.3 t 1 (49) | O-ring 1
(24) | Thrust plate 2.8 t 1 (50) | O-ring 3
(25) | Cover 1 (51) | Base plate 1

(26) | O-ring 1

No. Part Name Q'ty No. Part Name Q'ty
(52) | Spool 1 (62) | Spool 1
(53) | Check valve 2 (63) | Spring 1
(54) | Spring 2 (64) | Plug 3
(55) | Plug 2 (65) | O-ring 4
Spool ASSY (56) | O-ring 2 (66) | Plug 2
(57) | Spring seat 2 (67) | Plug 1
(58) | Spring 2 (68) | Orifice 4
(59) | Cap 2 (69) | Socket head bolt 6
(60) | O-ring 2 (70) | Pin 2

(61) | Orifice 2

No Part Name Q'ty No. Part Name Q'ty
(71) | Valve body 1 (79) | Drive screw 2
(72) | Check valve 2 (80) | Shipping plug 2
(73) | Spring 2 (81) | Shipping plug 1
Valve ASSY (74) | Plug 2 (82) | Plug 2
(75) | O-ring 2 (83) | Plug 2
(76) | O-ring 2 (84) | O-ring 2
(77) | O-ring 1 (85) | Plug 1
(78) | Name plate 1 (86) | Socket head bolt 3

RY9212180HYM0045US0O
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HYDRAULIC SYSTEM

[4] FUNCTION AND STRUCTURE

(1) Operating Principles

RY9212001HYMO30A

(1)

@)

(2) Counterbalance

(a)

()

RY9212095HYMO15A

1E)

* Nine pistons are built into the cylinder block, and the
end section of the block is in contact with a valve
plate, which has two half-moon shaped ports (port B
and port C for switching between high and low
pressure).

» If high-pressure oil is guided to port B, the
pressurized oil passes through port B and presses
on the swash-plate.

* The pistons receive the counterforce from the
swash-plate, part of which is converted into
rotational force, and the block rotates due to the sum
total of the rotational forces exerted by pistons that
the hydraulic oil entered.

* The cylinder block and the shaft are linked via a
spline, so the rotation is transferred to the shaft.

(1) Cylinder Block B: PortB
(2) Piston C: PortC
(3) Valve Plate

(4) Swash Plate

(5) Shaft

RY9212001HYM0002USO

When in neutral

Role of the counter-balance valve
1. Stops the motor (b)
2. Prevents overrun

When control valve (a) is in neutral, no pressure is
generated at either port P1 or P2, so ports M1 and M2
are blocked by plunger (1), check valve L (2) and check
valve R (3), so the motor does not rotate.

(1) Plunger (a) Control Valve
(2) Check Valve L (b) Motor
(3) Check Valve R

RY9212095HYM0022USO
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HYDRAULIC SYSTEM

(a)

RY9212095HYM015B

(@)

(4) (2)

RY9212095HYMO015C

(1)(3)

(5)

If pressurized oil flows to P1

The pressurized oil that passed through P1 flows
through check valve L (2) to the motor (b) via the M1
port, thus turning the motor.

The oil returning from the motor flows to the
counter-balance valve from port M2, but it is blocked by
the check valve R (3), so the pump discharge pressure
rises. Pressurized oil passes through orifice L (4) and
acts on the left side of plunger (1), moving the plunger to
the right.

QOil returning from port M2 passes through the
plunger notch (5) and while generating back pressure on
port M2, returns to the tank via port P2 and the control
valve (a).

As the pump's discharge pressure rises further, the
plunger moves further to the right, enlarging the opening
of the orifice at the plunger notch, thus reducing the back
pressure

In this way the degree of opening of the plunger
notch orifice automatically adjusts the return passage
area so that the motor rotates at a speed that matches
the pressure on the port P1 side.

(1) Plunger (a) Control Valve
(2) Check Valve L (b) Motor
(3) Check Valve R
(4) Orifice L
(5) Plunger Notch Section
RY9212095HYM0023USO

Brake operation

When the control valve (a) returns to neutral, it cuts
off the supply of pressurized oil from the pump, and the
pressures at ports P1 and P2 equalize, so spring R (3)
works to return the plunger (1) to its neutral position.
(moves to the left)

When the plunger moves to the left, the size of the
orifice in the plunger notch (5) becomes smaller. Also,
the motor (b) tries to turn due to inertia, which causes the
pressure on the port M2 side to rise. When the plunger
moves to the left, the oil in the left pressure chamber (2)
escapes to the port P1side, but due to the constricting
effect of orifice L (4), the speed with which the plunger
moves to the left is limited.

By controlling the speed of the plunger, the motor is
stopped without generating cavitation while also
absorbing the shock pressure from the inertia of the
motor.

(1) Plunger (a) Control Valve
(2) Left Pressure Chamber (b) Motor
(3) Spring R
(4) Orifice L
(5) Plunger Notch Section
RY9212095HYM0024US0O
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HYDRAULIC SYSTEM

(3) 2-Speed Function

®) M @ ©

\\{_//é /|

@)
(6)

B |
b
(11) ?: _—
I
(10)\ o I L
RY9212091HYMO40A (12)

(4) Decelerator

@)

M

;
N

RY9212001HYMO31A (6)

(1)
)
(3)
(4)

3-M31

The swash-plate has two surfaces, | and Il, opposite
the sliding surfaces of the shoes, and these are
supported by the two balls mounted in the body 2.
The balls are in an an eccentric position above the
center of rotation, so when in 1st speed, surface | is
pressed against body 2 by the force of the oil
pressure that drives the piston and by the force of the
spring inside the cylinder barrel; consequently the
swash-plate angle is at a and is at high capacity.
When it is switched to 2-speed, the operating
pressure is guided into the control chamber via the
2-speed spool, and the control piston moves surface
Il of the swash-plate until it touches body 2 and holds
the swash-plate at angle b. At such time the motor is
at low capacity.

When the engine stops, the control chamber is
connected to the drain port via the 2-speed spool, so
the force of the spring returns the swash-plate to its
1st speed state. Consequently, it is always in 1st at
engine start.

swash-plate (8) Surface II

Shoe (9) Surface 1

Piston (10) Control Chamber

Spring (11) Control Piston

Cylinder Barrel (12) Operating Pressure

Ball A: In1st

Body 2 B: In2nd
RY9212091HYM0O018USO

The drive gear meshes with the 1st stage planetary
gear while the 2nd stage sun gear meshes with the
2nd stage planetary gear.

The 2nd stage planetary carrier is fixed to the body
of the decelerator.

Planetary gears and mesh with ring gear (the
housing).

The drive force from the piston motor is transmitted
to the drive gear, which is decelerated by each of the
gears.

The decelerated drive force is transmitted to the ring
gears via the 2nd stage planetary gear of the 2nd
stage planetary carrier, which is fixed to the final
stage of the decelerator. (The drive force from the
1st stage planetary gear is also transmitted.)
However, the input rotation is opposite the output
rotation.

Drive Gear

1st Stage Planetary Gear
1st Stage Planetary Carrier
2nd Stage Sun Gear

(5) 2nd Stage Planetary Gear
(6) 2nd Stage Planetary Carrier
(7) Ring Gear (Housing)

RY9212001HYMO003USO
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U27-4, WSM HYDRAULIC SYSTEM

(5) Auto Deceleration (Hi Spec)
When the travelling load of the travel motor increases excessively in 2nd speed, then the travel motor
automatically decelerates the travel speed.
RY9212422HYMO010USO
Rapid speed
+ Activate the 2nd speed by pushing the travel speed switch. The PS port in the travel motor is now pressurized
from Pump P4.
« The PS port is pressurized and high pressure flows to the speed shift piston.
+ The speed-shift piston pushes the swash plate, and the travel motor switches into 2nd speed.

RY9212422HYM0011USO
Low traveling-load
(1) PS Port
(1) @) (2) Spool
(3) Motor-Load Pressure
(4) Motor-Load Pressure
o | Chamber
m (5) Motor-Load Pressure Area
—<F | 5 : (6) Speed Shift Piston
m
A 6 QM2 =
it ~———J\———. E (a) Motor-Load Pressure
i «— (b) Low Pressure (Secondary
+£‘J*_*I|T : Ips Pressure)
' (c) High Pressure (Primary
' i Pressure)
-1, R REEEEEEE I
=BT |
LA ,,__x______,':
— !
ﬂ%ﬁﬁ“ —
i 0 O
TR 5

RY9212001HYMO72A

+ 2nd speed valve is kept in 2nd speed position, because the pressure on PS port side is higher than on high
pressure side due to different areas where the pressures are effective.

RY9212422HYM0012USO
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High traveling-load

1)

RY9212001HYMO73A (3)

(M
)
3)

(a)
(b)
(c)

T

|, RO | | SRR

8
R

PS Port
Spool
Speed Shift Piston

Motor-Load Pressure
Drain
Low Pressure

If the pressure in the high pressure line raises, the pressure on the 2nd speed valve, which is pressurized with

high pressure, raises too.

As soon as the high pressure side exceeds a certain value, the pressure in this control area is higher than in the

PS port pressure area and the 2nd speed spool shifts into slow speed position.
Qil in the speed-shift piston returns to oil tank.

The swash plate in the travel motor tilts back into slow speed position and travel speed is reduced.

3-M33
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HYDRAULIC SYSTEM

8. HYDRAULIC CYLINDER

[1] BOOM CYLINDER

(1) Specifications

Maker

Roquet

Tube outer diameter

¢85 mm (3.5in.)

Tube inner diameter

@70 mm (2.8in.)

Rod diameter

@40 mm (1.6 in.)

Stroke

510 mm (20.1 in)

Max compressed length

860 mm (33.9in)

(2) Components

RY9212180HYM0026USO

1 (13 (24) (8) (10) (12)

- - A,

\ %

‘ H O

I\
Ay
21) (22) (19) T
(18) \%_3@7/ @i (16)
= @ [
=iy |
B
(14) (15)
RY9212180HYMO29A
No. Part Name Q'ty Remarks No. Part Name Q'ty Remarks
(1) | Rod 1 (13) | Cylinder tube 1
(2) | Elastic ring 1 (14) | O-ring 2
3) Scraper 1 (15) | Metal plug 2
(4) Rod seal 1 (16) | Bearing bush 1
(5) | End cap 1 (17) | Grease nipple 1
(6) O-ring 1 (18) | Bearing bush 1
(7) Back-up ring 1 (19) | Pipe 1
(8) O-ring 1 (20) | Grease nipple 1
(9) Piston 1 (21) | Washer 1
(10) | Wear ring 2 (22) | Screw 1
(11) | Piston seal 1 (23) | Dualseal 2
(12) | Nut 1 (24) | Damping cone 1
RY9212180HYM0027USO
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[2] ARM CYLINDER

(1) Specifications

Maker

Roquet

Tube outer diameter

@85 mm (3.5in.)

Tube inner diameter

@70 mm (2.8in.)

Rod diameter

@40 mm (1.6 in.)

Stroke

482 mm (19.0 in)

Max compressed length

800 mm (31.5in)

(2) Components

RY9212180HYM0O031USO

(21) (15) (16)

&

O

(2) (3) (6) (4) (7) (8) (5)

(22) (23) (20

(12)

=

el

(17) (18)

/—Ei_gi
7

_i

| €
Al ) 2 N A
)
©) (10) (1) (13)

RY9212180HYMO30A

No. Part Name Q'ty Remarks No. Part Name Q'ty Remarks
(1) | Rod 1 (13) | Nut 1

(2) Elastic ring 1 (14) | Cylinder tube 1

(3) | Scraper 1 (15) | O-ring 2

(4) | Rod seal 1 (16) | Metal plug 2

(5) | End cap 1 (17) | Bearing bush 1

(6) | O-ring 1 (18) | Grease nipple 1

(7) Back-up ring 1 (19) | Bearing bush 1

(8) | O-ring 1 (20) | Pipe 1

9) O-ring 1 (21) | Grease nipple 1

(10) | Piston 1 (22) | Washer 1

(11) | Wearring 2 (23) | Screw 1

(12) | Piston seal 1

RY9212180HYM0032USO
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[3] BUCKET CYLINDER

(1) Specifications

Maker

Roquet

Tube outer diameter

@80 mm (3.11in.)

Tube inner diameter

@65 mm (2.6 in.)

Rod diameter

@40 mm (1.6 in.)

Stroke

382 mm (15.0 in)

Max compressed length

761 mm (30.0 in)

(2) Components

RY9212180HYMO033USO

(19)

(20)

(17)

© SO
N
b7 2 os
=
G N A ANV
(15) (16)
2@ ©@meE 6 1 14 (9) (1) (13) (18)
1; o2 \\\ & </
1y
ST
(22) (23) (10)
No. Part Name Q'ty Remarks No. Part Name Q'ty Remarks
(1) | Rod 1 (13) | Self-locking nut 1
(2) Elastic ring 1 (14) | Cylinder tube 1
(3) | Scraper 1 (15) | O-ring 2
(4) | Rod seal 1 (16) | Metal plug 2
(5) | End cap 1 (17) | Bearing bush 1
(6) | O-ring 1 (18) | Grease nipple 1
(7) Back-up ring 1 (19) | Bearing bush 1
(8) | O-ring 1 (20) | Pipe 1
9) O-ring 1 (21) | Grease nipple 1
(10) | Piston 1 (22) | Washer 1
(11) | Wearring 1 (23) | Screw 1
(12) | Piston seal 1
RY9212180HYM0O034USO
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[4] SWING CYLINDER

(1) Specifications

HYDRAULIC SYSTEM

Maker

Roquet

Tube outer diameter

@80 mm (3.1in.)

Tube inner diameter

@65 mm (2.6 in.)

Rod diameter

@35 mm (1.4 in.)

Stroke

420 mm (16.5 in)

Max compressed length

684 mm (26.9 in)

(2) Components

RY9212180HYMO035USO

(19) (20)

@

6) (1) (14) (9) (11)(12)(10)(13)

(18) (17)

U

(15)(16)

<4

RY9212180HYMO032A
No. Part Name Q'ty Remarks No. Part Name Q'ty Remarks
(1) | Rod 1 (11) | Wearring 1
(2) Elastic ring 1 (12) | Piston seal 1
(3) | Scraper 1 (13) | Self-locking nut 1
(4) | Rod seal 1 (14) | Cylinder tube 1
(5) End cap 1 (15) | O-ring 2
(6) | O-ring 1 (16) | Metal plug 2
(7) Back-up ring 1 (17) | Bearing bush 1
(8) O-ring 1 (18) | Grease nipple 1
9) O-ring 1 (19) | Bearing bush 1
(10) | Piston 1 (20) | Grease nipple 1
RY9212180HYM0O036USO
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HYDRAULIC SYSTEM

[5] BLADE CYLINDER
(1) Specifications

Maker

Roquet

Tube outer diameter

¢ 105 mm (4.1 in.)

Tube inner diameter

@90 mm (3.5in.)

Rod diameter

@45 mm (1.8in.)

Stroke

126 mm (5.0 in)

Max compressed length

505 mm (19.9 in)

RY9212180HYM0O037USO
(2) Components
(2)(3)  (6) (4)(7)(8) (5) (1)(14)(10)(9) (11) (13) (18)
7 ( ARVAANANN NN ’
(19) 22)(23)  (20) (15)(16)
(17)
\
% :] ‘ o
e
=
RY9212180HYMO33A (15)(16)

No. Part Name Q'ty Remarks No. Part Name Q'ty Remarks
(1) Rod 1 (13) | Self-locking nut 1

(2) | Elasticring 1 (14) | Cylinder tube 1

(3) Scraper 1 (15) | O-ring 2

(4) | Rod seal 1 (16) | Metal plug 2

(5) End cap 1 (17) | Bearing bush 1

(6) O-ring 1 (18) | Grease nipple 1

(7) | Back-up ring 1 (19) | Bearing bush 1

(8) | O-ring 1 (20) | Pipe 1

(9) | O-ring 1 (21) | Grease nipple 1

(10) | Piston 1 (22) | Washer 1

(11) | Wearring 1 (23) | Screw 1

(12) | Piston seal 1

RY9212180HYMO038USO
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9. PILOT VALVE (BOOM, ARM, BUCKET, SWIVEL)

[1] SPECIFICATIONS (STD)

Left Hand Side

‘ M Pa
| 1 2825 +0,175
/ (a)
P! 0.83.51¢ [ (5)
o 20° 10°
0 *210 0*1" (c)
043 ||
0.77 — ©)
(b) )
| 1.79
N.m
|
.
1 3 2 4
i i i !
| o a
| | | |
I 1 1 |
: : : ;
|
RY9212091HYMO025A
(1) Port 1 (Arm Crowd) (4) Port 4 (Swivel Right) (P) P Port (a) Secondary Pressure (MPa)
(2) Port 2 (Swivel Left) (5) Secondary Pressure (T) TPort (b) Operating Torque (N-m)
(3) Port 3 (Arm Dump) (6) Operating Torque (c) Operating Angle (deg)
Maker Rexroth
Model 4TH5E187-11 / TT43M04S057
Secondary pressure | Noted separately
RY9212180HYM0043USO
3-M39
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Right Hand Side

A M Pa
\ 2,825 £0,175
\ (a)
Y 0,83-01¢ [ (5)
o 20° 10°
0 1210 oﬂ" (c)
043 [ (6)
0.77 |
(b)
i 1.79
N.m
I
1
[
1 2 4
: ! :
| | |
) ! i |
| | |
2 |
QLS (@) !
] L |
RY9212091HYMO026A
(1) Port 1 (Lift Boom) (4) Port 4 (Bucket Dump) (P) P Port (a) Secondary Pressure (MPa)
(2) Port 2 (Dump Crowd) (5) Secondary Pressure (T) TPort (b) Operating Torque (N-m)
(3) Port 3 (Lower Boom) (6) Operating Torque (c) Operating Angle (deg)
Maker Rexroth
Model 4TH5E187-11 / ST235M04S058
Secondary pressure | Noted separately
RY9212180HYM0044USO
3-M40
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[2] SPECIFICATIONS (HI SPEC)

Left Hand Side

(a) (d)

1 |

(6)

NC

@)

%\%\/w)
(2)/[?25'( &S{Ln\m)
E:

TN

(b)
~

Sz

X

28,2514
()
8,391.4
o Z e
(e)
P T
| T m T |
1 2 3 4

RY9212422HYMO007A

(1) Port1 (Arm Crowd) (4) Port4 (Swivel Right) (a) 15° (d) Neutral

(2) Port2 (Swivel Left) (5) P-Port (b) 28° (e) Lever Angle (deg)

(3) Port3 (Arm Dump) (6) T-Port (c) 20° (f) Secondary Pressure (bar)
Manufacturer Rexroth

Model 45 TH5I187-11/SH18PHBH435M04S158

3-M41
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U27-4, WSM HYDRAULIC SYSTEM
Right Hand Side

(b) (c)
/
\ / 282514
\ M
\ [+
83.14
| (e)
\
i I
5/
2 1
:I 1] P T
(6) (1) T
/7;\._% ©) I I ) N T 1
(638 P
(2)/'\&2{%\(4) - -
x 1 2 3 4
3
RY9212422HYMO008A
(1) Port1 (Boom Lift) (4) Port4 (Bucket Dump) (a) 15° (d) Neutral
(2) Port2 (Bucket Crowd) (5) P-Port (b) 28° (e) Lever Angle (deg)
(3) Port3 (Boom Lower) (6) T-Port (c) 20° (f) Secondary Pressure (bar)
Manufacturer Rexroth
Model 45 TH5187-11/SH18PGBH235M04S158
RY9212422HYM0015USO

3-M42
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10. UNLOAD VALVE
[11 SPECIFICATIONS

[ ®)
=

@

I=]

(5)\ [lji, [ - j?"
]

RY9212091HYMO028A
(1) P Port (3) A2 Port (2-Speed Travel (4) T Port (to Hydraulic Oil Tank) (6) Check Valve
(2) A1 Port (Pilot Operation) Switch) (5) Relief Valve

Maker Hydac fluid techik

Rated Voltage 12V

Relief Valve 4.0MPa

Pressure Settin 40 kgffcm

9 600 psi

RY9212095HYM0029USO

3-M43
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11. PROPORTIONAL VALVE (HI SPEC)
[1] SPECIFICATIONS

: Il -

O O
@\ @ TR,

O Pal Pa4 Pb4 Pbi O

® e

PPeQ
R

(4) @) () M

RY9212422HYMO09A

(1) Pa1 (AUX2 RH/Swing Rod)  (4) Pb1 (AUX1 LH) (7) EHPR1 (AUX1 LH) (9) EHPRS3 (AUX1 RH)

(2) Pa4 (AUX1 RH) (5) P-Port (8) EHPR2 (AUX2 LH/Swing (10) EHPR4 (AUX2 RH/Swing
(3) Pb4 (AUX2 LH/Swing Bottom) (6) T-Port Bottom) Rod)

Manufacturer HYDRAFORCE

Model 5976454

Operation temperature range —401to 100 °C

Voltage DC12Vv

Working normal pressure 30.0 MPa

Volume normal flow rate 2.0 L/min

RY9212422HYM0016USO

3-M44
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HYDRAULIC SYSTEM

12. THIRD LINE VALVE (HI SPEC)
[11 SPECIFICATIONS

|
It

@)

i 1 !
2 : ]
D | , L R D
: 1
1
RY9212422HYMO10A (1)
(1) Port1 (to Tank) (2) Port2 (from AUX1 RH) (3) Solenoid Valve
Manufacturer HYDAC
Model WS10Y-C-N-12T
Operation temperature range —201t0 100 °C
Voltage DC12v
Working normal pressure 21.0 MPa
Volume normal flow rate 75.0 L/min
RY9212422HYM0017USO
3-M45
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HYDRAULIC SYSTEM

13. SELECTOR VALVE (HI SPEC)
[1] SPECIFICATIONS

RY9212422HYMO11A

__ECFD

| |
R I
;‘ }

B e
A B

(1) Port A (to Control Valve) (3) Port C (to AUX2 RH) (5) Port E (to Swing Rod)
(2) Port B (to Control Valve) (4) Port D (to AUX2 LH) (6) Port F (to Swing Bottom)
Manufacturer HYDRO CONTROL
Model HC-SVEO056
Max temperature range +80 °C
Voltage DC12Vv
RY9212422HYM0018USO
3-M46
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U27-4, WSM HYDRAULIC SYSTEM

1. PUMP
[11 PUMP REMOVAL AND INSTALLATION

A CAUTION

¢ When removing a hydraulic device after operating the machine, lower the bucket and blade to the ground
and turn off the engine.

¢ Each of the devices and the hydraulic oil are hot and under high pressure immediately after operating the
machine. If the hydraulic oil reached a high operating temperature, it may cause a burn.

* Oil gushing out under pressure has enough force to pierce your skin and may cause you injury.
Always allow the temperature to drop and relieve any remaining pressure prior to working to remove any
hydraulic equipment.

RY9212001MBS0004USO
Removing the Rear Bonnet, Left Bonnet and Cover

1. Remove the four left bonnet mounting bolts, and then remove
the left bonnet.

2. Remove the three cover mounting bolts and remove the cover.

3. Remove the two rear bonnet mounting bolts and remove the
rear bonnet.

(1) Cap ASSY (3) Cover
(2) Bolt

RY9212180HYS0034USO

Removing the Left Weight

1. Remove the two left weight mounting bolts and remove the left
weight.
» Left weight: Approx. 14 kg

(1) Left Weight (2) Bolt
RY9212180HYS0087USO

Removing the Muffler Pipe

1. Loosen the muffler clamp, and then remove the muffler pipe.

(1) Muffler Pipe (2) Muffler Clamp
RY9212180HYS0035USO

Removing the Main Pump

1. Remove all hoses from the pump and fit plugs to the adapter
and disconnected hoses.

2. Loosen the suction hose tightening clamp and remove the
suction hose from the pump.

(1) Hose Clamp (2) Suction Hose
RY9212180HYS0036USO

3-S1
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U27-4, WSM HYDRAULIC SYSTEM

3. Suspend the pump by a nylon sling and support it with a crane.
Remove the bolts in two locations, and pull the shaft of the pump
from the coupling.

77.5t090.2 N'm
Tightening torque Pump 7.910 9.2 kgf'm
5.72 to 66.5 Ibf-ft

(1) Piston Pump ASSY (2) Nylon Sling
RY9212180HYS0037USO

Pump coupling assembly procedure

Apply the correct amount of grease to the spline section.

B IMPORTANT
* Do not apply grease to the rubber section of the coupling.

(1) Coupling (a) Spline Section
(2) Bolt (Coupling)

RY9212180HYS0038USO

Tightening the coupling assembly bolts

Apply an extremely thin layer of lubricating oil to the coupling
back facing hole, then tighten to the torque indicated in the following
table.

48.1t0 55.9 N'm
Tightening torque Bolt (coupling) (2) 4.9 t0 5.7 kgf-m
35.5 to 41.2 Ibf-ft

H IMPORTANT
* Do not apply a thread lock.

(1) Back Facing Hole

RY9212091HYS0032USO

RY9212180HYS223A

3-S2
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U27-4, WSM HYDRAULIC SYSTEM
Pump Adapter Angles
A-A N (a) 46°
N — (b) 54°
(d)/(a) %J% R V% (c) 56°
s
P4 P3 P1 RY9212180HYS0039USO

RY9212180HYS028A

3-S3
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u27-4, WSM

HYDRAULIC SYSTEM

[2] PUMP DISASSEMBLY/ASSEMBLY PROCEDURES

S
(30)
(31)

T

31
(30)(29) (C)

(32) (24) (23)

RY9212180HYS029A

(A) Body S (C) Coupling (E) Cylinder barrel (G) Gasket

(B) Body H (D) Barrel Holder (F) Gasket
No. Part Name Qty No. Part Name Qty No. Part Name Qty
(1) | Snapring 1 (16) | Swashplate 1 (31) | Pin 1
(2) | Oil seal 1 (17) | Shoe holder 1 (32) | Plug 1
(3) | Shaft 1 (18) | Piston ASSY 10 (33) | Hex socket bolt 5
(4) | Ball bearing 1 (19) | Pin 3 (34) | Washer seal 1
(5) | Internal circlip 1 (20) | Retainer 2 (35) | Setscrew 1
(6) | O-ring 1 (21) | Spring 1 (36) | Lock Nut 1
(7) Plug 1 (22) | Snapring 1 (37) | O-ring 1
(8) | O-ring 1 (23) | Valve plate 1 (38) | Coupling 1
9) Plug 1 (24) | Spring pin 1 (39) | Collar 1
(10) | Washer 1 (25) | Spring holder 1 (40) | O-ring 1
(11) | Disc spring 4 (26) | Spring 1 (41) | Coupling 1
(12) | Stopper pin B 1 (27) | Stopper guide 1 (42) | Flat metal washer 1
(13) | Rod 1 (28) | Pin 1 (43) | Bolt 1
(14) | Stopper pin A 1 (29) | Gasket 1 (44) | Gear pump ASSY 1
(15) | Ball 2 (30) | O-ring 2 (45) | Seal kit 1

RY9212180HYS0040USO
3-S4
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HYDRAULIC SYSTEM

(1) Disassembly Procedures
After draining the pump of oil, wash off the pump and put a protector, such as clean paper, cloth, rubber mat,
etc., on the work surface and proceed with disassembly and reassembly. Use any tools necessary and
exercise caution so no parts are damaged and employ sufficient precautions to prevent any foreign matter
from getting inside.

RY9212004HYS012D

(41)
(40)

‘RY9212004HY,S0,15€

N

RY[9212004HYS0]14C

]I[l||]|||||||”||
;.10

|l!“LL£!JL|||l]|f[f’flff
. 308G
|hi|J|hln'lhhlﬂ'lhIdlhlrln‘ﬂ‘r’rl‘ﬂ'rhhlnﬁ

RY9212004HYS0163USO

1. Remove the two bolts and remove the gear pump, collar and
coupling.

* Tool to use: M13 wrench

(43) Bolt (M8 x 25) (44) Gear Pump
RY9212180HYS0041USO

2. Remove the O-rings.

(37) O-Ring (41) O-Ring
(40) O-Ring
RY9212180HYS0042US0O

3. Loosen the nut enough and remove the set screw

B IMPORTANT
* Before doing so, record the length (L) it sticks out with the
set screw fastened in place.

* Tool to use: M13 socket wrench, M4 hex socket

(35) Set Screw (36) Nut
RY9212180HYS0043US0O

3-S5
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HYDRAULIC SYSTEM

L’

RY9212004HYS020C

4. Remove the upper two of the four bolts. Install two (M10 x 65)
bolts in these positions temporarily and gently loosen the
remaining two bolts. Next loosen the two temporary bolts and
detach body S.

* Tool to use: M8 hex socket

B NOTE
* If body H is hard to separate, tapping lightly on the spring
insertion part with a plastic hammer will make it easier to
detach.

(33) Bolt (A) Body S
(B) Body H
(a) Temporary Bolt

RY9212091HYS0005USO

5. Remove the valve plate, gasket, spring and O-ring from body S.

A CAUTION

* Handle the gasket carefully to avoid cutting yourself.

(26) Spring

RY9212180HYS0044USO
6. Remove the cylinder barrel from body S.
(E) Cylinder Barrel

RY9212180HYS0045US0O

7. Remove the spring holder, swashplate and ball from body S.

(15) Ball (16) Swashplate
RY9212180HYS0046USO

3-S6
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HYDRAULIC SYSTEM

AN

O

RY9212091HYS211A

8. Remove stopper pin A, stopper pin B, disc spring, rod and snap

ring.
(5) Internal Circlip (13) Rod
(11) Disc Spring (14) Stopper Pin A

(12) Stopper Pin B

RY9212180HYS0047US0O

9. Oil seal disassembly
Remove the snap ring on the shaft drive axle from body S.

(1) Snap ring (A) Body S
(3) Shaft

RY9212180HYS0236USO

10. Tap the shaft lightly with a plastic hammer and remove the seal

holder (with oil seal and O-ring) and the shaft (w/ ball bearing)
from body S.

» Tool to use: Plastic hammer
H IMPORTANT
* Do not use anything but a plastic hammer.

* Tap lightly with a plastic hammer.
RY9212091HYS0281USO

3-S7
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U27-4, WSM HYDRAULIC SYSTEM

(2) Assembly Procedures

1. Assemble the shaft kit, oil seal and Snap ring on the body S, in
this order. Use jig (a) to install the oil seal in body S.

H IMPORTANT
* Apply grease to the lip of the oil seal.

(2) Oil Seal (a) Jig
(3) Shaft (b) ®51 mm (2.01in.)
(4) Ball Bearing () ¢31mm1.22in.)

(d) 52 mm (2.05in.)
(e) 70 mm (2.76 in.)

RY9212180HYS0048USO

RY9212180HYS032A
(a)

(b)| (c)

(d)

RY9212180HYS033A

2. Install the ball bearing, shaft, circlip, four disc springs, stopper
pin A and stopper pin B in body S.

H IMPORTANT
* Be careful that the springs face the right direction.
(3) Shaft (10) Disc Spring
(4) Ball Bearing (12) Stopper Pin A
(5) Internal Circlip (14) Stopper Pin B
~ RY9212180HYS0049USO
RYg21 2004HY802M
(10) (11) Disc spring installation orientation
(10) Washer (12) Stopper Pin A
(11) Disc Spring (14) Stopper Pin B
RY9212180HYS0050USO
RY9212180HYS213A b (12)(14)
3-S8
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HYDRAULIC SYSTEM

RY9212004HYS019C (E)

[4F =%

RY9212004HYS029C

3. Install the rod into body S.

H IMPORTANT
* Replace used O-rings with new ones.

(13) Rod
RY9212180HYS0051USO

4. Mount the balls on the swashplate and install it in body S.

B NOTE
* If the balls fall out, apply grease when mounting them.

(15) Ball (16) Swashplate

RY9212180HYS0052US0

5. After mounting the springs in the cylinder barrel, install the three
pins and the barrel holder, then carefully install the shoe holder
with the pistons installed in it into body S.

B IMPORTANT
* Apply a little hydraulic oil on the pistons.

(E) Cylinder Barrel
RY9212180HYS0053USO

6. Afterinstalling the spherical part of the spring holder in the hole
of the swashplate, install the spring.

(26) Spring
RY9212180HYS0054US0

7. Insert the locating pin in the mating face of body S and mount
the gasket.

A CAUTION

¢ Handle the gasket carefully to avoid cutting yourself.

(29) Gasket
RY9212180HYS0055USO

3-S9
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8. Align the valve plate to the spring pins of body H and gently put
it on.

B IMPORTANT
* Replace used O-rings with new ones.
* The face of the valve plate that has whisker grooves is the
surface that slides on the cylinder barrel, so take care that
it does not face the wrong way.

(23) Valve Plate (B) Body H
(30) O-Ring
RY9212180HYS0056USO

9. Mount body S to body H with the bolts.

B IMPORTANT
* When installing the bolts, tighten them diagonally from
each other.

53.9t063.7 N'-m
Tightening torque Bolt (33) 5.5 t0 6.5 kgf'-m
39.8 to 46.9 Ibf-ft

* Tool to use: M8 hex socket

(33) Bolt (B) Body H
RY9212091HYS0017USO
10. Fasten the hex set screw with a hex nut at the same length as
was sticking out prior to disassembly.

14.7 t0 19.6 N-m
Tightening torque Hex nut 1.5to 2 kgf'm
10.8 to 14.5 Ibf-ft

* Tool to use: M13 socket wrench, M4 hex socket

B IMPORTANT
* Replace used seal washers with new ones. Failing to do so
may cause oil leaks.

RY9212091HYS0018USO
11. Install three O-rings to the mating surfaces of the gear pump
and the piston pump Kkit.
Install a collar and a coupling to the connecting part of the gear
pump.

B IMPORTANT
* Apply grease to the O-rings.

(38) Coupling (39) Collar
RY9212004HYS034C ; RY9212180HYS0057US0

3-S10
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HYDRAULIC SYSTEM

RY9212004HYS012D

12. Attach the gear pump with two hex bolts and washers.

19.6 to 23.5 N'm
Tightening torque Bolt (42) 2.0to 2.4 kgf'm
14.5 to 17.3 Ibf-ft

* Tool to use: M13 wrench

H IMPORTANT

* After assembly is complete, rotate the shaft and make sure
it rotates smoothly.

(43) Bolt (44) Gear Pump
RY9212180HYS0058US0O

3-S11
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[3] SERVICE STANDARDS FOR PUMP PARTS

Part Service Standard

1. No scratching, scoring or abnormal wear. (Especially sliding parts)

2. Check the clearance between the piston O.D. (D) and cylinder barrel
I.D. (b).
* (d) - (D) =0.05 mm (0.002 in.).

Piston Assembly

Cylinder Barrel RY9212004HYS035A

Valve Plate 3. Check the amount of play between the piston and shoe.
* (a) =0.2 mm (0.008 in.).

L == |
(a)

RY9212004HYS036A

Check the wear where the oil seal is installed (a).
* Amount of wear £ 0.25 mm (0.01 in.)

@
Shaft N (=

1

RY9212004HYS037A

Inspect for cuts, tears and elasticity of rubber.

Seals (O-ring, oil seal, gasket) Always replace during reassembly.

RY9212091HYS0021USO

3-S12
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2. CONTROL VALVE
[11 CONTROL VALVE REMOVAL AND INSTALLATION

A CAUTION

¢ When removing a hydraulic device after operating the machine, lower the bucket and blade to the ground
and turn off the engine.

¢ Each of the devices and the hydraulic oil are hot and under high pressure immediately after operating the
machine. If the hydraulic oil reached a high operating temperature, it may cause a burn.

* Oil gushing out under pressure has enough force to pierce your skin and may cause you injury.
Always allow the temperature to drop and relieve any remaining pressure prior to working to remove any
hydraulic equipment.

RY9212001MBS0004USO
1. Remove the cabin.
(Refer to the chapter "Cabin Removal and Installation
Procedure".)
RY9212180HYS0233USO

Remove the step cover and the step.
Remove the swivel cover (left) and swivel cover (front) mounting
bolts and remove the covers.

@ N

(1) Step Cover (3) Swivel Cover (Left)
(2) Step (4) Swivel Cover (Front)

RY9212180HYS0059USO

4. Attach the breather hose of the hydraulic tank to the vacuum
pump, and apply vacuum pressure to the hydraulic tank.

5. Disconnect all hydraulic hoses and electrical wiring from the
control valve.

-~ 3 A CAUTION _ .
" R ). * Plug all disconnected hydraulic hoses, and affix
WMMWWWWWMWW . .gn .
A,y -, g identification labels on each for reassembly.
i 'l'”ﬂﬁﬂh‘llJIlﬁ{llJlllf’lllill#llli;mlullnllll\lnll\ll\‘l.\:\'\ TR Y9121 B0HYS0060US0

6. Remove the joint pin of the blade cable, and remove the
mounting bolt of the blade cable bracket from the control valve

bracket.
(1) Blade cable (4) Control valve bracket
(2) Joint pin (5) Bolt

(3) Blade cable bracket
RY9212180HYS0061USO

RY9212180HYS035A

3-S13
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HYDRAULIC SYSTEM

RY9212180HYS048A

7. Suspend the control valve bracket and remove the bracket

mounting bolts. Operate the crane and remove the control valve
bracket.
RY9212180HYS0062USO

8. Remove the four bolts and then the control valve.
H IMPORTANT

* Apply thread lock.

23.5t027.5N'm
Tightening torque Bolt (3) 2.4 t0 2.8 kgf'm
17.4 t0 20.2 Ibf-ft

(1) Bolt
RY9212180HYS0063USO

[2] ADAPTER INSTALLATION ANGLE

STD
(1)
@) 0@l
@ = @Gl
4)
®)
(6)
@)
®)
©)
(10)
(1)
(12)
RY9212180HYS049A
(1) Swing (7) Travel Left (a) 5° (f) 40°
(2) Blade (8) P1,P2 (b) 18° (g) 8°
(3) Swivel (9) Travel Right (c) 22° (h) No contact.
(4) P3,T1 (10) Boom (d) 15°
(5) AUX1 (11) Boom Lock (e) 27°
(6) Arm (12) Bucket
RY9212180HYS0246US0O
3-S14
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U27-4, WSM HYDRAULIC SYSTEM

Hi Spec

RY9212422HYS001A

I
| —i

an [i2° ®

(12) ©

(1)
()
@)
(4)
®)
(6)

AUX2/Swing (7) Travel LH (a) 5° (g) 8°

Blade (8) Inlet (P1, P2) (b) 18° (h) No Contact
Swivel (9) Travel RH (c) 22°

Confluence (P3, T1) (10) Boom (d) 15°

AUX1 (11) Boom Lock (e) 27°

Arm (12) Bucket (f) 40°

RY9212422HYS0010USO

[3] CONTROL VALVE DISASSEMBLY/ASSEMBLY PROCEDURES

Precautions during Disassembly / Assembly

Precautions during Disassembly

1.

2.
3.
4

Generally, hydraulic devices are precision machined, and disassembly should therefore be conducted in a clean
environment to prevent entry of debris into the narrow interstices formed in the device structure.

Always use clean tools and cleaning oil.

After removing from the machine, first wash the outside of the assembly.

Before starting work, prepare the necessary parts for the aims and extent of disassembly. Before reassembling,
as a rule you should replace all seals and O-rings, etc. Also, since a subassembly is available with the required
parts if parts cannot be supplied as single items, refer to the parts catalog beforehand in preparation.

Precautions on Assembly

1.
2.
3.

4.

Apply clean grease or hydraulic fluid to O-rings and their countersunk parts for mounting.

There should be no flaws in O-rings due to forming, and no marks or heat deformation incurred when handling.
If permanently deformed, O-rings will not straighten out (Make sure that no flaws are incurred by an O-ring when
passing it through sharp angled sections of a spool).

Do not turn over O-rings on installation (Fouled O-rings are difficult to re-install and can easily result in oil
leakage).

Before assembling, at the mating surface of each section, make sure no cleaning oil, hydraulic fluid, etc., is

adhered to the outer surface of the O-ring groove (If you assemble with oil adhered to a mating surface, this may be
mistakenly recognized as oil leakage from that location when the machine is running).

RY9212001HYS0140USO
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HYDRAULIC SYSTEM

Control Valve Disassembly / Assembly Procedures

1. Loosen the nuts on one side with a ring spanner.

Tightening torque

Nut (four locations)

16.6t0 17.6 N'-m
1.7 to 1.8 kgf'm
12.2 to 13.0 Ibf-ft

RY9212180HYS225A

2. Pull out each section with a tie rod, and arrange in order on a

workbench.

A CAUTION

* When removing each section, take care not to lose the load
check valve and spring of the mating surface.
* Identify the load check valve and spring of each section so

that they are not mismatched.

¢ Apply a location mark for each section.

« Excess torque on threads will cause defective spool
operation. Therefore, be sure to use the specified torque.

* Align with the holes and insert slowly.

(1) Nut

Control Valve Components (Hi Spec)

RY9212091HYS0108USO

(1) Swing / AUX2 Section (Hi Spec) (7) Travel Left Section

(8) Inlet Section

(9) Travel Right Section
(10) Boom Section

(11) Boom Anti-Drop Section
(12) Bucket Section

(2) Blade Section

(3) Swivel Section

(4) Confluence Section
(5) AUX1 Section

(6) Arm Section

3-S16
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HYDRAULIC SYSTEM

RY9212180HYS050A

Swing Section (STD)

No.

Part Name

Q'ty

Tightening
torque

Anti cavitation
valve

39.2+1.96 N'm

1 4.0 £ 0.2 kgf-m

28.9 £ 1.45 Ibfft

Plug

39.2+1.96 N'm

1 4.0 £ 0.2 kgf-m

28.9 + 1.45 |bf-ft

Bolt

6.37 £ 0.49 N'm

2 0.65 £ 0.05 kgf-m

4.70 £ 0.36 Ibf-ft

*1

Bolt

4.41+£0.49N'm

1 0.45 + 0.05 kgf'm

3.25 + 0.36 Ibf-ft

®)

Bolt

6.37 £0.49 N'm

2 0.65 £ 0.05 kgf-m

4.70 £ 0.36 Ibf-ft

(12)

(16)

RY9212180HYS238A

(14) (13) [ (11) (10) (9) (8)

AR

(15)  (16) (17) (18) (19) (20) (21)  (22)

*1: Apply thread lock.

RY9212180HYS0250US0

Swing / AUX2 Section (Hi Spec)

(4)
(5)‘"*\. @ (1) @) 23 24

(6) —

Tightening
torque

Plug (4)

39.2 + 1.96 N'm
4.0 +0.2 kgf-m
28.9 + 1.45 Ibf-ft

valve (8)

Anti cavitation

39.2 + 1.96 N'm
4.0 +0.2 kgf-m
28.9 + 1.45 Ibf-ft

Cap bolt (16)

6.37 £+ 0.49 N'm
0.65 £ 0.05 kgf-m
4.70 £ 0.36 Ibf-ft

Screw (18)

4.41+0.49Nm
0.45 + 0.05 kgf-m
3.25 + 0.36 Ibf-t

*1

Cap bolt (25)

6.37 + 0.49 N'm
0.65 + 0.05 kgf-m
4.70 + 0.36 Ibf-ft

M
)
()
4
®)
(6)
(1)
(8)
(9)
(10)
(1)
(12)
(13)

3-S17

*1: Apply thread lock.

Valve Body
O-Ring
O-Ring

Plug

O-Ring
Spring
Poppet

Anti Cavitation Valve
Poppet
Back-Up Ring
O-Ring
Spring
O-Ring

(14) Plug

(15) Cap

(16) Cap Bolt x 2
(17) O-Ring

(18) Screw

(19) Spring Seat
(20) Spring

(21) Spring Seat
(22) Spool

(23) O-Ring

(24) Cap

(25) Cap Bolt x 2

RY9212180HYS0260USO
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U27-4, WSM HYDRAULIC SYSTEM

Blade Section

(4)
(5) g 39.2+1.96 Nm

‘-'-._._‘

(10) (9) (8) (6)£ mn @ @ (11) Plug (4) 4.0%0.2 kgf-m
G 28.9 + 1.45 Ibf-ft
39.2 +1.96 N'm
Plug (10) 4.0 0.2 kgfm
28.9 + 1.45 Ibf-ft
“ _ 39.2+1.96 N'm
é 0o Sgsgi?f)re“ef 4.0 £0.2 kgfm
q ) - : 28.9 + 1.45 Ibf-ft

\ \ ! (19) (21) (25) Tightening

Sy 8 ‘ torque 6.37 £ 0.49 N'm
Cover bolt (12) | 0.65 + 0.05 kgf-m
(12) J (13) (1) (13) 470 + 0.36 Ibf-ft
: o ) 441 £049 N'm
/ \ Screw (22) 0.45 + 0.05 kgf-m *1

3.25 + 0.36 Ibf-t

16 17) (18 20) (22) (23) (24
RY9212180HYS227A  (16) (17) (18)  (20) (22) (23) (24) 5,37 £ 049 N
Cap bolt (25) 0.65 £ 0.05 kgf-m
4.70 % 0.36 Ibf-ft
*1: Apply thread lock.
(1) Valve Body (14) Wiper Ring
(2) O-Ring (15) O-Ring
(3) O-Ring (16) Spool
(4) Plug (17) O-Ring
(5) O-Ring (18) Wiper Ring
(6) Spring (19) Spring Seat
(7) Poppet (20) Spring
(8) Poppet (21) Spring Seat
(9) O-Ring (22) Screw
(10) Plug (23) Cover
(11) Overload Relief Valve (24) Cap
(12) Cover Bolt x 2 (25) Cap Bolt x 2
(13) Cover
RY9212180HYS0261USO
Swivel Section
(4)
5)\ 39.2+1.96 N'm
O — S (1 @ @ (16 (7)) (18 Plug (4) 4.0 0.2 kgf-m
. 28.9 + 1.45 Ibft
6.37 £+ 0.49 N'm
Cap bolt (9) 0.65 £ 0.05 kgf-m
Tightening 4.70 £ 0.36 Ibf-ft
torque 4.41£0.49 N'm
Screw (11) 0.45 + 0.05 kgf'-m *1
3.25 + 0.36 Ibf-ft
: 6.37 £ 0.49 N'm
. | == . " Cap bolt (18) 0.65 + 0.05 kgf-m
sl pe Bl e 4.70 £ 0.36 Ibf-ft
/ *1: Apply thread lock.
(8) 9) (10) (11) (12) (13) (14) (15) (1) Valve Body (10) O-Ring
2) O-Ring (11) Screw
RY9212180HYS239A (
(3) O-Ring (12) Spring Seat
(4) Plug (13) Spring
(5) O-Ring (14) Spring Seat
(6) Spring (15) Spool
(7) Poppet (16) O-Ring
(8) Cap (17) Cap
(9) CapBolt x 2 (18) Cap Bolt x 2
RY9212180HYS0262USO
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HYDRAULIC SYSTEM

7

RY9212180HYS229A

@ __ -
(3)”’? t (3)
4)(5)—" (4)(5)

(9 (10) (11)

(12)

(13) (14) (15) (16)

Confluence Valve Section

Tightening
torque

Plug (2)

39.2 + 1.96 N'm
4.0 + 0.2 kgf-m
28.9 + 1.45 Ibf-ft

Main relief valve (6)

39.2 + 1.96 N'm
4.0 + 0.2 kgf-m
28.9 + 1.45 Ibf-ft

Cap bolt (8)

6.37 £ 0.49 N'm
0.65 £ 0.05 kgf-m
4.70 £ 0.36 Ibf-ft

Cap bolt (16)

6.37 £ 0.49 N'm
0.65 + 0.05 kgf'-m
4.70 £ 0.36 Ibf-ft

RY9212180HYS054A

M
)
(3)
4)
®)
(6)
()
(8)

AUX1 Section (STD)

Valve Body

Plug x 2

O-Ring x 2
Spring x 2
Poppet x 2

Main Relief Valve
Cap

Cap Bolt x 2

(9) Spring

(10) Spring Seat
(11) O-Ring

(12) Spool

(13) O-Ring

(14) Piston

(15) Cap

(16) Cap Bolt x 2

RY9212180HYS0263US0

No.

Part Name

Tightening

Qty torque

Plug

39.2 + 1.96 N'm
1 | 4.0£0.2 kgfm
28.9 + 1.45 Ibf-ft

Bolt

6.37 £ 0.49 N'm
2 0.65 + 0.05 kgf-m
4.70 £ 0.36 Ibf-ft

Bolt

4.41+£0.49N'm
1 0.45 + 0.05 kgf'm *1
3.25 + 0.36 Ibf-ft

(4)

Bolt

6.37 £ 0.49 N'm
2 0.65 + 0.05 kgf'm
4.70  0.36 Ibf-ft

3-S19

*1: Apply thread lock.

RY9212180HYS0253US0O
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u27-4, WSM HYDRAULIC SYSTEM
AUX1 Section (Hi Spec)
g (1)
¥~ 5) 39.2 +1.96 N'm
(10) @ ©6 6@ 1 = Plug (4) 4.0 +0.2 kgfm
£ 28.9 £ 1.45 Ibf-t
6.37 £ 0.49 N'm

(11) (12) (13) (14) (15) (16) (17)

RY9212180HYS240A

(18)

Cap bolt (10) | 0.65 + 0.05 kgf-m

4.70 = 0.36 Ibf-ft

4.41£0.49N'm
0.45 £ 0.05 kgf-m *1
3.25 + 0.36 Ibf-ft

6.37 £ 0.49 N'm
0.65 + 0.05 kgf-m
4.70 £ 0.36 Ibf-ft

Tightening
torque

Screw (15)

Cap bolt (18)

(4)

@ @ t“’”
\ (7)

*1: Apply thread lock.

(1) Valve Body (10) Cap Bolt x 2

(2) O-Ring (11) Spool

(3) O-Ring (12) Spring Seat

(4) Plug (13) Spring

(5) O-Ring (14) Spring Seat

(6) Spring (15) Screw

(7) Poppet (16) O-Ring

(8) O-Ring (17) Cap

(9) Cap (18) Cap Bolt x 2

RY9212180HYS0264USO

Arm Section

39.2+1.96 N'm
Plug (4) 4.0 £0.2 kgf'm
28.9 + 1.45 |bf-ft
. 39.2+1.96 N'm
f/)a"ljgfzg;’ relief | 40+ 0.2 kgfm

28.9 £ 1.45 Ibf-t

Tightenin 6.37 £ 0.49 N'm

9 9 | capbolt (11) | 0.65 +0.05 kgf-m
torque

4.70 £ 0.36 Ibf-ft

4.41+£0.49N'm
0.45 + 0.05 kgf'm "1
3.25 + 0.36 Ibf-ft

6.37 £+ 0.49 N'm
0.65 + 0.05 kgf-m
4.70 % 0.36 Ibf-ft

Screw (16)

Cap bolt (19)

(11) (10) (9) 0
Tt 77\%
RY9212180HYS241A  (12) (13) (14) (15) (16) (17) (18) (19)
3-S20

*1: Apply thread lock.

(1) Valve Body (11) Cap Bolt x 2
(2) O-Ring (12) Spool

(3) O-Ring (13) Spring Seat
(4) Plug (14) Spring

(5) O-Ring (15) Spring Seat
(6) Spring (16) Screw

(7) Poppet (17) O-Ring

(8) Overload Relief Valve x 2 (18) Cap

(9) O-Ring (19) Cap Bolt x 2
(10) Cap

RY9212180HYS0265US0
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HYDRAULIC SYSTEM

)
*—(6)

(4) (3) (2 (1)

(7)(8)

(10

@ & (12 Q\o\ \ \

RY9212180HYS232a (15) (16) (17) (18)

(19) (20)

(21)

(22)

Travel Left Section

39.2 + 1.96 N'm
4.0 +0.2 kgf-m
28.9 + 1.45 Ibf-ft

6.37 £+ 0.49 N'm
0.65 + 0.05 kgf'm
4.70 = 0.36 Ibf-ft

4.41£0.49N'm
0.45 £ 0.05 kgf-m *1
3.25 + 0.36 Ibf-ft

6.37 £ 0.49 N'm
0.65 + 0.05 kgf-m
4.70 £ 0.36 Ibf-ft

Plug (5)

Cap bolt (10)
Tightening
torque

Screw (11)

Cover bolt (22)

(10) (11)

— % (8) (9)
A

(5) (4) (6) (7)
RY9212180HYS233A

*1: Apply thread lock.

(1) Valve Body (12) Spring Seat

3-S21

(2) O-Ring (13) Spring

(3) O-Ring (14) Spring Seat

(4) O-Ring (15) Cover

(5) Plug (16) Wiper Ring

(6) O-Ring (17) O-Ring

(7) Spring (18) Spool

(8) Poppet (19) O-Ring

(9) Cap (20) Wiper Ring

(10) Cap Bolt x 2 (21) Cover

(11) Screw (22) Cover Bolt x 2

RY9212180HYS0266USO

Inlet Section

39.2 £1.96 N'm
Main relief valve (3) 4.0 £ 0.2 kgf'm

28.9 + 1.45 Ibf-ft

Tiahtenin 6.37 £ 0.49 N'm

to? o 9 | capbolt (5) 0.65 + 0.05 kgf-m

9 4.70  0.36 Ibf-ft
6.37 £ 0.49 N'm
Cap bolt (12) 0.65 + 0.05 kgf-m

4.70 £ 0.36 Ibf-ft

(1) Valve Body (7) Spool

(2) O-Ring (8) O-Ring

(3) Main Relief Valve x 2 (9) Spring Seat

(4) Cap (10) Spring

(5) Cap Bolt x 2 (11) Cap

(6) O-Ring (12) Cap Bolt x 2

RY9212180HYS0267USO
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U27-4, WSM HYDRAULIC SYSTEM

Travel Right Section
(4)
(5):“ 39.2 £ 1.96 N'm
(9) (8) (10) (11) m @ @ Plug (4) 4.0 £ 0.2 kgf-m
: 28.9 £ 1.45 Ibf-ft
o n—2
6.37 £ 0.49 N'm
Cover bolt (9) 0.65 £ 0.05 kgf-m
= o Tightening 4.70 £ 0.36 Ibf-ft
Lt torque 441 +£0.49 N'm
(17) (19) (21) Screw (19) 0.45 + 0.05 kgf'm *1
; 3.25 + 0.36 Ibf-ft
6.37 £ 0.49 N'm
Cap bolt (21) 0.65 + 0.05 kgf-m
4.70 £ 0.36 Ibf-ft
*1: Apply thread lock.
(1) Valve Body (12) Spool
RY9212180HYS234A  (12) (13) (14) (15) (16) (18) (20) (2) O-Ring (13) O-Ring
(3) O-Ring (14) Wiper Ring
(4) Plug (15) Cover
(5) O-Ring (16) Spring Seat
(6) Spring (17) Spring
(7) Poppet (18) Spring Seat
(8) Cover (19) Screw
(9) Cover Bolt x 2 (20) Cap
(10) Wiper Ring (21) Cap Bolt x 2
(11) O-Ring
RY9212180HYS0268USO
Boom Section
39.2£1.96 N'm
(21) Plug (6) 4.0 £0.2 kgf-m
28.9 + 1.45 |bf-ft
. 39.2 £ 1.96 N'm
\?a‘ﬁg‘z?g)re“ef 4.0 + 0.2 kgfm
28.9 + 1.45 |bf-ft
(11) (12) ) . 6.37 £ 0.49 N'm
Ij'?hljzn'”g Capbolt (12) | 0.65 % 0.05 kgf-m
q 4.70 £ 0.36 IbFft
4.41 £0.49 N'm
Screw (14) 0.45 + 0.05 kgf-m *1
3.25 £ 0.36 Ibf-ft
6.37 £ 0.49 N'm

Cap bolt (21) | 0.65 + 0.05 kgf-m
4.70 £ 0.36 Ibf-ft

RY9212180HYS242A (13) (14) (135) (16) (17) (18)

*1: Apply thread lock.

(1) Valve Body (12) Cap Bolt x 2
(2) O-Ring (13) O-Ring

(3) O-Ring (14) Screw

(4) O-Ring (15) Spring Seat
(5) O-Ring (16) Spring

(6) Plug (17) Spring Seat
(7) O-Ring (18) Spool

(8) Spring (19) O-Ring

(9) Poppet (20) Cap

(10) Overload Relief Valve (21) Cap Bolt x 2
(11) Cap

RY9212180HYS0269US0O
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HYDRAULIC SYSTEM

(12) (14) (13)

oI )
'

5— &0 o

(6 ()—=1

——

W i

5)

RY9212180HYS236A

(16) [

® (17 (18) (19) (

(23)

Boom Anti-drop Section

39.2 + 1.96 N'm
4.0 + 0.2 kgf-m
28.9 + 1.45 Ibf-ft

39.2 + 1.96 N'm
4.0 + 0.2 kgf-m
28.9 + 1.45 Ibf-ft

18.1 £ 0.49 N'm
1.85 + 0.05 kgf-m
13.3 £ 0.36 Ibf-ft

39.2 +1.96 N'm
4.0 + 0.2 kgf-m
28.9 + 1.45 Ibf-ft

6.37 £ 0.49 N'm
0.65 + 0.05 kgf-m
4.70 £ 0.36 Ibf-ft

18.1 £ 0.49 N'm
1.85 £ 0.05 kgfm
13.3 + 0.36 Ibf-ft

Plug (4)

Overload relief valve

©)

Plug (10)
Tightening
torque

Plug (12)

Cap bolt (13)

Plug (16)

) (@) (M

RY9212180HYS243A (10) (11) (12) (13) (14) (15) (16)

//C{""fﬂ'k

(17)

M
@)
(3)
4)
®)
(6)
()

Valve Body

O-Ring

O-Ring

Plug x 2

O-Ring x 2

Spring

Poppet

(8) Overload Relief Valve

(9) Boom Anti-Drop Valve
Body

(10) Plug

(11) Steel Ball

(12) Plug

(13) Cap Bolt x 2

(14) Piston

(15) Boom Anti-Drop Valve
Spool

(16) Plug

(17) Pin x 2

(18) Poppet

(19) Circlip

(20) Spring Seat

(21) Spring

(22) Sleeve

(23) O-Ring

RY9212180HYS0270USO
Bucket Section

39.2 + 1.96 N'm
4.0 + 0.2 kgf-m
28.9 + 1.45 Ibf-ft

39.2 + 1.96 N'm
4.0 + 0.2 kgf-m
28.9 + 1.45 Ibf-ft

6.37 + 0.49 N-m
0.65 + 0.05 kgf-m
4.70 + 0.36 Ibf-ft

4.41£0.49 N'm
0.45 + 0.05 kgf'm "1
3.25 + 0.36 Ibf-ft

6.37 £+ 0.49 N'm
0.65 £ 0.05 kgf-m
4.70 £ 0.36 Ibf-ft

Plug (2)

Overload relief
valve (6)

Tightening

torque Cap bolt (9)

Screw (14)

Cap bolt (17)

3-S23

*1: Apply thread lock.

(1) Valve Body (10) Spool

(2) Plug (11) Spring Seat
(3) O-Ring (12) Spring

(4) Spring (13) Spring Seat
(5) Poppet (14) Screw

(6) Overload Relief Valve (15) O-Ring

(7) O-Ring (16) Cap

(8) Cap (17) Cap Bolt x 2
(9) CapBolt x 2

RY9212180HYS0271US0O
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U27-4, WSM HYDRAULIC SYSTEM

3. SWIVEL MOTOR
[11 SWIVEL MOTOR REMOVAL AND INSTALLATION

A CAUTION

¢ When removing a hydraulic device after operating the machine, lower the bucket and blade to the ground
and turn off the engine.

¢ Each of the devices and the hydraulic oil are hot and under high pressure immediately after operating the
machine. If the hydraulic oil reached a high operating temperature, it may cause a burn.

¢ Oil gushing out under pressure has enough force to pierce your skin and may cause you injury.
Always allow the temperature to drop and relieve any remaining pressure prior to working to remove any
hydraulic equipment.

RY9212001MBS0004USO

Removing Seat Support Cover

1. Remove the circlip and then the seat support cover.

(1) Seat support cover (2) Circlip
RY9212180HYS0237USO
Removing the step
1. Remove the step.
(1) Step (LH) (3) Step (RH Support)
(2) Step (RH)
RY9212180HYS0075US0

Removing the Swivel Motor

1. Remove the hydraulic hoses around the swivel motor from the
motor side.
2. Remove the four swivel motor ASSY mounting bolts.

H IMPORTANT
e Apply thread lock (Loctite AN302-71 equivalent).

103.0to 117.7 N'm
Tightening torque Swivel motor ASSY 10.5 to 12.0 kgf-m
76.0 to 86.7 Ibf-ft

(1) Bolt
RY9212180HYS0076USO
3. Suspend the motor ASSY (swivel) from a nylon sling and hoist
it up with a crane.

(1) Motor ASSY (Swivel) (2) Nylon Sling
RY9212180HYS0077USO

3-S24
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HYDRAULIC SYSTEM

[2] ADAPTER INSTALLATION ANGLES

STD

(1)

\gBd

(7) (5)

RY9212180HYS066A
45to 65 N'm
Tightening Torque Adapter (3), (5) 4.6 to 6.6 kgf'm
33 to 48 Ibf-ft
3-S25

(1)
()

@)
4)
®)

(6)
(7

(a)
(b)
(c)
(d)

Swivel motor assembly
O-ring type adapter
(G3/8-M18 x 1.5)
Adapter (M18 x 1.5)
Joint pipe

O-ring type adapter
(G3/8-M14 x 1.5)

Joint pipe

Elbow pipe

13°
27°

24°
35°

RY9212180HYS0247US0O
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HYDRAULIC SYSTEM

u27-4, WSM
Hi Spec
| | I j\z/(c)
% I - }j,l
jams| jams| £
L1 1 I [] [ 111
ST Bl
RY9212422HYS002A
(1) Swivel Motor Assembly (4) Joint (6) Joint Pipe (a) 15°
(2) O-Ring Type Adapter (5) O-Ring Type Adapter (7) Elbow Pipe (b) 27°
(G3/8-M14 x 1.5) (G3/8-M14 x 1.5) (c) 25°
(3) Adapter (M18 x 1.5)
RY9212422HYS0011USO
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[3] SWIVEL MOTOR DISASSEMBLY/ASSEMBLY PROCEDURES

RY9212180HYS067A

(To be continued)
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(Continued)

No. Name of part ija Notes No. Name of part Ql.Ja Notes
ntity ntity

(1) Swivel motor assembly 1 (31) | Retainer 2
(2) Pinion shaft 1 (32) | Spring C 1
(3) | Ring seal 1 (33) | Snapring 1
(4) Bearing 1 (34) | Spring assembly 1
(5) | Body 1 (35) | Brake piston 1

. . JIS B2401 Class 1B
(6) | Ring seal 1 (36) | O-ring 1 G125

. JIS B2401 Class 1B . JIS B2401 Class 1B

(7) O-ring 1 G135 (37) | O-ring 1 G110
(8) | Oil seal 1 (38) | Disk plate 1
(9) | Preload collar 2 (39) | Valve plate 1

. ' JIS B2401 Class 1B
(10) | Ring 1 (40) | O-ring 1 G140
(11) | Carrier 1 1 (41) | Bearing 1 JIS B1521 6201
(12) | Thrust plate 2 (42) | Spring pin 1 JIS B2808 5x12 AW
(13) | Ring 3 (43) | Body H 1
(14) | Needle 54 (44) | O-ring 2 | S B2401 Class 18

P22
(15) | B1 gear 3 (45) | Backup ring 4 JIS B2407 T P14
(16) | Screw 4 | JISB1176M8x35 | (46) | O-ring 2 ;'18452401 Class 18
(17) | Screw 8 JIS B1176 M10x35 (47) | Seat 2
(18) | Plate S 1 (48) | Retainer 2
(19) | Pin 3 (49) | O-ring 2 JIS B2401 Class 1B
P28
(20) | Filter 2 (50) | Poppet 2
(21) | Bearing 1 JIS B1521 62042 (51) | Spring 2
(22) | Shaft 1 (52) | Spacer 2
(23) | Pin 1 JIS B1354 B 8x15 (53) | Piston 2
(24) | Swash-plate 1 (54) | O-ring 2 :,I1S882401 Class 18
(25) | Shoe (55) | Cap
(26) | Piston 9 (56) | Check valve 4
(27) | Shoe holder 1 (57) | O-ring 4 ;'131 B2401 Class 18
(28) | Barrel holder 1 (58) | Spring
(29) | Pin 3 (59) | Plug
(30) | Cylinder barrel 1 (60) | Screw
RY9212180HYS0078US0
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(1) Disassembly Procedures
Prior to disassembly, clean the work area and prepare plastic containers to hold parts.
Clean the areas around motor ports and brush off the paint at each joint with a wire brush.

RY9212091HYS0148USO
Hydraulic motor

1. Remove the bolt, and then the hydraulic motor assembly from
the decelerator unit.

(1) Bolt

RY9212180HYS0091USO

2. Remove the relief valve assembly. Remove the bolts and then
plate S.

(1) Relief valve assembly (3) Plate S
(2) Bolt

RY9212180HYS0092US0O

3. Remove the swash plate and the shaft kit.

(1) Swash-plate (3) Pin
(2) Shaft kit
RY9212180HYS0093USO
4. Remove two filters and three pins.
(1) Filter
RY9212180HYS0094US0

N
RY9212180HYS071A /

5. Remove in the order of O-ring, spring assembly and cylinder
barrel kit.
(1) BodyH (3) Spring assembly
(2) O-ring (4) Cylinder barrel kit
RY9212180HYS0095US0
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6. Disassemble the cylinder barrel kit.
(1) Piston

(4) Barrel holder
O GQO_ (2) Shoe (5) Pin
O S ‘ :5(;@ (3) Shoe holder
L\,\, ( @
\ /

O( RY9212180HYS0096USO

® @ ©

7. Remove the snap ring, retainer and spring C.

(1) Snap ring (3) Spring C
(2) Retainer

RY9212180HYS0097USO

8. Insert compressed air into PP port, remove the brake piston

from the body H and then the O-ring.

A CAUTION

* If compressed air is injected suddenly, the brake piston
jumps out suddenly.

(1) Brake piston

RY9212180HYS0098USO

9. Remove in the order of disk plate and valve plate.
(1) Valve plate

RY9212180HYS0099USO

10. Remove the plug, then check valve and spring.
(1) Plug

(3) Spring
(2) Check valve

RY9212180HYS0100USO
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RY.9212180HY.S079A

| RY9212180HY,S080A

Decelerator

1. Remove the thrust plate. Remove carrier 1, b1 gear, needle and

ring.
(1) Thrust plate (3) Needle
(2) b1 gear
RY9212180HYS0101USO
2. Remove the ring and preload collar.
RY9212180HYS0102USO
3. Remove the pinion shaft.
RY9212180HYS0103US0O

4. Remove the bearing (outer tire) and oil seal.
RY9212180HYS0104USO0

5. Remove the bearing (inner tire) and ring seal.

B IMPORTANT
e Bearings are press-fitting parts, so do not disassemble

them when not needed.
RY9212180HYS0105USO
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(2) Assembly Procedures
Inspect the mating surfaces of each part.
Any scratches or burrs may cause a leak.
Wash each part off in solvent and dry them with a dryer or compressed air.
Do not wipe parts off with cloth or paper towels as their lint may stick to the parts and cause trouble.

A CAUTION

* Replace used seals with new ones. Also, apply grease to the seals in advance.

RY9212091HYS0157US0
Hydraulic motor
1. Press fit the bearing into body H.

RY9212180HYS0106USO
2. Install check valve, springs and plugs.
(1) Plug (3) Spring
(2) Check valve

RY9212180HYS0107USO

3. Install the valve plate with the iron face down.
(1) Valve plate

RY9212180HYS0108USO

4. Install the disk plate.
RY9212180HYS0109USO

3-S32

KiSC issued 05, 2019 A



U27-4, WSM HYDRAULIC SYSTEM

5. Install the brake piston assembly.

(1) Brake piston assembly

RY9212180HYS0110USO

6. Install the retainer and spring C on the cylinder barrel and

secure it with the snap ring.

RY9212180HYS0111USO

7. Install three pins, barrel holder, and shoe holder on the cylinder

barrel in this order and build the cylinder barrel assembly.

(1) Cylinder barrel (4) Piston
(2) Barrel holder (5) Shoe
(3) Shoe holder

RY9212180HYS0112USO

|RY9212180HYS089A
8. Install the cylinder barrel assembly. Install the spring assembly.
Install the O-rings.
RY9212180HYS0113USO
9. Press fit the bearing into shaft.
(a) (a) Shield side
RY9212180HYS0114USO
RY9212180HYS090A
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<4+ (a)

<+ (b)

RY9212180HYS092A

RY9212180HYS093A

10. Install two filters on plate S. Install the shaft assembly.

B IMPORTANT

* Be careful of the installation direction of the filter.

(a) Inserting hole entrance side

Inserting hole back side

RY9212180HYS0115US0
11. Install the swash plate.
RY9212180HYS0116USO
12. Fit together the body H and plate S.
RY9212180HYS0117US0O
13. Tighten the bolt.
59 N'm
Tightening torque Bolt 6.0 kgf-m
44 |bf-ft
RY9212180HYS0118USO
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14. Install the relief valve.

147 N'm
15 kgf-m
108 Ibf-ft

Tightening torque Relief valve

E—

RY9212180HYS097A

C)

(b)

RY9212180HYS099A

Iy, %
4

. ¥ By
B N p

i =N 0 .
RY.9212180HYS100A </

RY9212180HYS0119USO

Decelerator
1. Press fit the oil seal.

H IMPORTANT
¢ Be careful of the installation direction and install so that it

will not tilt.
RY9212180HYS0120USO

2. Install the ring seal on the pinion shaft.

H IMPORTANT
¢ Be careful of the installation direction.

(b) Pinion side
RY9212180HYS0121USO

(a) Bearing side

3. Press fit the bearing (outer tire) into the body.

RY9212180HYS0122US0
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4. Press fit the bearing (outer tire) into the body.
RY9212180HYS0123USO

5. Insert grease into the bearing section of the body. Insert the
pinion shaft into the body.
RY9212180HYS0124US0

- .
RY 92121 80HYSijl02A

-

6. Turn the body over and press fit the bearing (inner tire). Install
the preload collar.

B IMPORTANT

L * Make the preload collar 0 to 0.05 mm thicker than the
measured value Lof the width between the bearing end face
and the groove end face of pinion shaft side.

\ (1) Bearing (inner tire) (2) Preload collar
RY9212180HYS0125USO

RY9212180HYS104A

7. Install the ring.
RY9212180HYS0126USO

RY{92(12180H Y S 05A
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8. Install carrier 1. Install the ring on the shaft of carrier 1.
RY9212180HYS0127USO
9. Mount the thrust plate.
RY9212180HYS0128US0

10. Install the b1 gear and then the needle on the shaft of carrier 1.
Mount the thrust plate.

(1) b1 gear

(3) Thrust plate
(2) Needle

RY9212180HYS0129USO0

11. Fill hydraulic oil into the body up to 3 to 4 mm below from the top
of the thrust plate. Install the O-rings.

RY9212180HYS0130USO

12. Install the hydraulic motor and body with bolts.
H IMPORTANT

* Apply thread lock (ThreeBond #1305 or equivalent).

29 N'm
3.0 kgf‘m
22 Ibf-ft

Tightening torque Bolt

RY9212180HYS0131USO
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4. SWIVEL JOINT
[1] SWIVEL JOINT REMOVAL AND INSTALLATION

A CAUTION

+ Before removing hydraulic devices while interrupting the operation, raise the bucket a little above the
ground, lower the blade to the ground and stop the engine.

¢ Each of the devices and the hydraulic oil are hot and under high pressure immediately after operation. If
the hydraulic oil reached a high operating temperature, it may cause a burn.

¢ Oil gushing out under pressure has enough force to pierce your skin and may cause you injury. Always
allow the temperature to drop and relieve any remaining pressure prior to working to remove any
hydraulic equipment.

RY9212180HYS0079USO

1. Remove the cabin. (Refer to the page "Cabin Removal and
Installation")

RY9212180HYS0132US0

L}
- .
!;! o
RY9212180HYSiiijAY
B | / S ] | 2. Make the pressure inside the hydraulic tank negative by using a
t I ' Iy - /8 vacuum pump. Remove the swivel motor. (Refer to the page
1 "Swivel Motor Removal and Installation")
RY9212180HYS0133USO

3. Remove all hoses from the swivel joint shaft.

B [IMPORTANT
¢ Mark the relationship of the hoses.

* Plug the disconnected hoses and adapters.
RY9212180HYS0134USO

4. Remove all hoses from the swivel joint body.
H IMPORTANT
Mark the relationship of the hoses.

Plug the disconnected hoses and adapters.
RY9212180HYS0135USO
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5. Remove the travel 2-speed adapter. Suspend the swivel joint

() and remove the swivel joint mounting bolts.

—
—_
~—

77.5t090.2 N'm
Tightening torque Bolt 7.90 to 9.20 kgf-m
57.2 to 66.5 Ibf-ft

(1) Travel 2-speed Adapter
RY9212180HYS0136USO

RY9212180HYS115A

6. Operate the crane, and raise the swivel joint stopper section
above the swivel frame. (Raise it about 60 mm above the
installed position)

H IMPORTANT

* Move it to the position where the swivel joint will not
interfere even when the swivel frame rotates.

(1) Swivel Frame (a) About 60 mm (2.34 in.)
(2) Swivel Joint Stopper Section

RY9212180HYS0137US0O

7. Turn the swivel frame and rotate the stopper location.

(1) Stopper Location (hole shape) (a) 65°

RY9212180HYS0138USO

RY9212180HYS118A
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8. Turn the swivel joint, and align the swivel joint stopper section
with the swivel frame stopper location. At this point, confirm that
the swivel joint installation part does not interfere with the track
frame. If it was interfering, turn it to the position where it will not
interfere.

(1) Track frame hole shape

RY9212180HYS0139USO

9. Operate the crane, and pull the swivel joint downward.

+ Swivel joint weight: about 11.5 kg
RY9212180HYS0140USO

|RY9212180HYS116A
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Swivel Joint Adapter Angle

<~

()

(A)

e
(f)§7

)
@
©

% ) (B)

#(9) (D)

(E) (h)%?i@
h) -
| © =8
(©) (G) g@
(H) (H)
RY9212180HYS120A
(1) Machine Front (D) Travel Left (Forward) (a) 23° (e) 55°
(E) Travel Right (Forward) (b) 40° (f) 60°
(A) 2-Speed Pilot (F) Travel Left (Backward) (c) 67° (9) 20°
(B) Blade (Down) (G) Travel Right (Backward) (d) 5° (h) 10°
(C) Blade (Up) (H) Drain
34t045N'm
G1/4 3.5t04.6 kgf-m
Tiahtening t 25 to 33 Ibf-ft
ightening torque
9 gord 45t0 65 N'm
G3/8 4.6 to 6.6 kgf-‘m
33 to 48 Ibf-ft
RY9212180HYS0089USO
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Swivel joint assembly diagram

(A)

M

(B) >

TN\

RY9212180HYS121A

1. U-gasket assembly direction

(A) Outer side
(B) Lip

Apply grease to the inner and outer surfaces of the U-gasket, and install with the seal lip on the outer side.

2. Coupling the body and shaft

When coupling the shaft to the body, apply grease to the inner and outer circumferential surfaces of the gasket.

No. Part Name Qty No. Part Name Qty
(1) | Shaft 1 (6) | Collar 1
(2) Collar 1 (7) External circlip 1
(3) | U-gasket 1 (8) | Plug 1
(4) | Gasket 9 (9) | Plug (PT1/4) 2
(5) | Body 1 (10) | Plug (PT1/8) 4
RY9212180HYS0090USO
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5. TRAVEL MOTOR

[1] TRAVEL MOTOR REMOVAL AND INSTALLATION

A CAUTION

¢ When removing a hydraulic device after operating the machine, lower the bucket and blade to the ground

and turn off the engine.

¢ Each of the devices and the hydraulic oil are hot and under high pressure immediately after operating the
machine. If the hydraulic oil reached a high operating temperature, it may cause a burn.

* Oil gushing out under pressure has enough force to pierce your skin and may cause you injury.
Always allow the temperature to drop and relieve any remaining pressure prior to working to remove any

hydraulic equipment.

RY9212180HYS216A

R oot S SN
e

RY9212180HYS217A

e oy WY
I E—

RY9212001MBS0004USO
Removing the travel motor

1. Remove the crawler track. Refer to the chapter Crawler Track
for the removal and installation of the crawler track.

A DANGER

¢ Jack up the machine with the front-end and the blade and
place timbers under the frame.

(1) Block
RY9212180HYS0082USO
2. Remove the three cover mounting bolts and remove the cover.

(1) Cover (2) Bolt
RY9212180HYS0083USO

3. Connect a vacuum pump to the breather hose of the hydraulic
oil tank and exert negative pressure inside the tank.

Disconnect the hydraulic hoses.
RY9212180HYS0084USO

4. Temporarily suspend the travel motor with a nylon sling and
remove the 11 bolts.

H IMPORTANT
* Apply thread lock (Loctite AN302-71 equivalent).

60.7 to 70.6 N'-m
Tightening torque Bolt (1) 6.2t0 7.2 kgf'm
44.8 to 52.0 Ib-ft

(1) Bolt
RY9212180HYS0085USO
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5. Suspend the wheel motor ASSY from a crane and remove it.

B IMPORTANT
* Apply thread lock (Loctite AN302-71 equivalent).

60.7 to 70.6 N'-m
Tightening torque Sprocket (2) 6.2t0 7.2 kgf'm
44.8 t0 52.0 Ibf-ft

(1) Wheel Motor ASSY (3) Nylon Sling
(2) Sprocket

RY9212180HYS218A

RY9212180HYS0086USO
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[2] TRAVEL MOTOR DISASSEMBLY/ASSEMBLY PROCEDURES

u27-4, WSM

(19—

RY9212180HYS122A

(To be continued)
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(Continued)

(1) Wheel Motor ASSY (23) Needle Bearing (45) Cylinder Block (67) Valve Body

(2) Drive Sprocket (24) Gear (46) Spring Seat (68) Orifice

(3) Spring Washer (25) Thrust Washer (47) Spring (69) Plug

(4) Hex Socket Bolt (26) Snap Ring (48) Washer (70) Plug

(5) Spring Washer (27) Gear (49) Snap Ring (71) O-Ring

(6) Hex Socket Bolt (28) Ring Nut (50) Valve Plate (72) Plug

(7) Plug (29) Steel Ball (51) Pin (73) O-Ring

(8) O-Ring (30) Bearing (52) Ball Bearing (74) O-Ring

(9) O-Ring (31) Floating Seal (53) Straight Pin (75) Hex Socket Bolt
(10) Cover (32) Plug (54) Cap (76) Plug

(11) Wire (33) O-Ring (55) O-Ring (77) Spool

(12) Housing (34) Spring (56) Spring (78) Plug

(13) Plug (35) Piston ASSY (57) Spring Seat (79) O-Ring

(14) Plate (36) O-Ring (58) Plug (80) Spring

(15) Gear (37) oil Seal (59) O-Ring (81) Check Valve
(16) Needle Bearing (38) Ball Bearing (60) Spring (82) Valve Body
(17) Inner Race (39) Shaft (61) Check Valve (83) Hex Socket Bolt
(18) Drive Gear (40) Ball (62) Orifice (84) Plug

(19) Holder (41) Swashplate (63) Plug

(20) Screw (42) Retainer Holder (64) O-Ring (A) Flange Holder
(21) Plate (43) Piston ASSY (65) Spring

(22) Inner Race (44) Retainer Plate (66) Spool

RY9212180HYS0141USO

General Precautions for Assembly/Disassembly Work

Take note of the following points when performing assembly/disassembly work.

1. Perform the work in a clean area and take care that parts do not get any dirt, dust, paint, liquids or other

substances on them. Also, have clean containers on hand to put disassembled parts into.

2. Prior to disassembly, clean off any dirt or grime clinging to the outside of the travel motor and wire brush

the paint around the joints of each part.

3. Prior to disassembly, mark each part so they can be put back in the same position during assembly.

4. Handle disassembled parts carefully so they are not damaged.

5. Clean disassembled parts well with solvent.

6. Inspect disassembled parts and make sure there is no abnormal wear or burning; remove any burrs or

other damage.

7. Replace seals and snap rings with new ones.

8. In this manual, in principle, parts that are "pressed" (bearings, pins, etc.) cannot be disassembled.
RY9212091HYS0213USO
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(1) Disassembly Procedures

RY9212180HYS124A

RY9212180HY,SiI27A

1. Remove the hex socket bolts, and then the valve assembly.
RY9212180HYS0142USO

2. Remove the plug and then the spring and check valve.
H IMPORTANT
* If there is no abnormality in the valve assembly, do not

disassemble it.
RY9212180HYS0143USO

3. Remove the cap, then the spring, spring sheet and spool.

H IMPORTANT
* Remove them so you don't scratch the circumference of

the spool.
RY9212180HYS0144US0
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4. Insert 5 x 30 pin into the ¢6 through holes¢ of the spool and
secure it with a vice. Remove the plug and then the spring and
check valve.

H IMPORTANT
(1)  If there is no abnormality in the spool assembly, do not
\ disassemble it.
(2)\ : * Check valve must be assembled at the original place of
S assembly.
(1) Spool ASSY (4) Spring
RY9212180HYS128A (2) Pin (¢ 5x30) (5) Check valve
(3) Plug
RY9212180HYS0145USO
5. Remove the plug.
RY9212180HYS0146USO
6. Remove the springs and spool assembly.
RY9212180HYS0147USO
7. Remove the hex socket bolt.
RY9212180HYS0148US0
RY9212180HYS132A
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8. Remove the valve body. Use a plastic hammer to remove it
when it is hard.
RY9212180HYS0149USO

9. Remove the pin, valve plate, and O-rings.
RY9212180HYS0150US0O

10. Remove the cylinder block, pin, retainer holder, and retainer

plate piston.
RY9212180HYS0151USO

11. Remove the snap ring. Remove the washers, springs and
spring sheet.
RY9212180HYS0152USO

12. Remove the swash plate, steel ball, piston and spring.
RY9212180HYS0153US0
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RY9212180HYS139A

b,

RY9212180HYS140A

RY9212180HYS142A o

13. Remove the plug. Screw an eye bolt (PF 1/4) into the thread
hole and insert the rod into the eyebolt hole. Turn the rod until
the wire tip becomes visible from the plug hole on the side. Pull
the wire tip outside of the hole.

(1) Plug (3) Rod
(2) Eyebolt (PF 1/4) (4) Wire

RY9212180HYS0154US0
14. Remove the cover.

RY9212180HYS0155US0

15. Remove the sun gear, holder, gear, needle bearing, inner race,

drive gear and thrust plate.
RY9212180HYS0156USO0

16. Remove the thrust plate and screw.

H IMPORTANT

As the screw is coated with Loctite, heat it with a heat gun
in advance.
RY9212180HYS0157US0

17. Remove the gear, needle bearing, inner race and the thrust
washer.
RY9212180HYS0158USO
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RY9212180HYS144A

18. Remove the plug.
RY9212180HYS0159US0

19. Pull the steel balls out from the plug hole. (109 pcs)
RY9212180HYS0160USO

20. Insert the plate between the flange holder and the housing, and
tighten three bolts equally.

(1) Flange holder (3) Plate

(2) Housing (4) Bolt (M12 x 1.75)
RY9212180HYS0161USO

21. Remove the plug.
RY9212180HYS0162US0

22. Remove the ring nut.

(1) Jig (S-6)
RY9212180HYS0163US0O
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23. Put the rod on the steel ball groove, and remove the angular
bearing by hitting it lightly with a hammer.
RY9212180HYS0164USO

24. Remove the floating seal and angular bearing.
RY9212180HYS0165USO

25. Remove the floating seal.

B IMPORTANT
* Do not scratch the sealing face of the floating seal.
RY9212180HYS0166USO

26. Remove the shaft and oil seal.
RY9212180HYS0167USO

RY9212180HYS151A

27. Remove the ball bearing from the shaft.

(1) Shaft (3) Jig (S-8)
(2) Ball bearing

/(3) RY9212180HYS0168USO

@)
e
RY9212180HYS152A
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(2) Aassembly Procedures

RY9212180HY.S]157A

1. Install the floating seal on the flange holder.

(1) Floating seal (3) Jig (S-9)
(2) Flange holder
RY9212180HYS0169USO
2. Press fit the bearing into the housing.
(1) Bearing (3) Jig (S-10)
(2) Housing
RY9212180HYS0170USO

3. Install the other floating seal on the housing.
(1) Jig (S-9)
RY9212180HYS0171USO

4. Wipe the sealing face of the floating seal with a clean rag, and

apply gear oil on the sealing face. Install the flange holder on the
housing.

(1) Jig (S-11)
RY9212180HYS0172US0

5. Tighten the bearing with the ring nut.

186.2 to 205.8 N'm
Tightening torque Ring nut 19 to 21 kgf'-m
137.4 to 151.7 Ibf-ft

(1) Ring nut ) Jig (S-6)
RY9212180HYS0173USO
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6. Install the plug.

9.8t019.6 N'm
Tightening torque Plug 1.0 to 2.0 kgf-m
7.2 to 14.5 Ibf-ft

RY9212180HYS0174USO

7. Swage two places with a punch to prevent loosening of the plug.

(1) Punch (2) Hammer
RY9212180HYS0175US0O

8. Put the steel balls in. (109 pcs)
H IMPORTANT
* Put them in while hitting the side of the housing with a
plastic hammer.
(1) Steel ball
RY9212180HYS0176USO

RY9212180HYS160A
9. Wrap the plug with plumber's tape and tighten it.
6.8t0 8.8 N'm
Tightening torque Plug 0.7 t0 0.9 kgf'm
5.0 to 6.5 Ibf-ft
RY9212180HYS0177US0O

10. Install the gear, needle bearing, inner race and thrust washer.
RY9212180HYS0178USO

RY9212180HYS162A CJ
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11. Tighten the thrust plate with screws.
B IMPORTANT

* Degrease the parts thoroughly.

* Apply thread lock (Loctite #262).

12.1t0 13.3 N'm
1.24 to 1.35 kgf-m
8.93 to 9.80 Ibf-ft

RY9212180HYS0179USO

Tightening torque Screw

12. Attach the snap ring to the sun gear to install. Install the inner
race, needle bearing, drive gear and gear on the holder.
RY9212180HYS0180USO

13. Mount the thrust plate.

H IMPORTANT

* There are three kinds of thrust plates with different
thickness.

* Measure the size and select the right plate.

Size A 0.3t0 0.7 mm 0.8to 1.3 mm 1.4t01.8 mm
(0.01t00.03in.) | (0.03t00.05in.) | (0.06 to 0.07 in.)
Y )
' Plate thickness t 1.8 mm 2.3 mm 28 mm
% (0.07 in.) (0.09 in.) (0.111in.)
s I A RY9212180HYS0181USO
(T _ﬁ',;::jl
T \I:__!
1
TR

RY9212180HYS166A

14. Install the cover so that the position of plug thread hole of the
housing aligns with the notch on the cover.
RY9212180HYS0182USO
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RY9212180HYS169A

RY9212180HYS170A

RY9212180HYS171A

L}
4

RY9212180HYS172A

15. Bend the wire tip according to the diagram. Insert this bending
section as if to hook it on the notch of the cover.
(a) 6.0 mm (0.23 in.)
RY9212180HYS0183USO

16. Turn the cover, wind it while sending the wire in, and cut the wire
when wound for almost a round. Wrap the plug with seal tape
and tighten it.

6.8t0 8.8 N'm
0.7 to0 0.9 kgf'm
5.0 to 6.5 Ibf-ft

RY9212180HYS0184USO

Tightening torque Plug

17. Press fit the oil seal into the flange holder.

(1) Jig (S-12)
RY9212180HYS0185USO

18. Press fit the bearing into shaft.

(1) Jig (S-13)
RY9212180HYS0186USO

19. Grease the slide section and side of the oil seal of the shaft.
Press fit the shaft into the flange holder.
RY9212180HYS0187USO
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RY9212180HYS175A

©

9%

@)
RY9212180HYS176A

@) <@\/<1)
Q ©©

@

20.

21.

M

22.

M

23.

M
@)

24.

Install the steel balls, spring, piston, and swash plate on the
flange holder.

IMPORTANT

Apply grease to the spring.

Apply hydraulic oil to the swash plate and pistons.
RY9212180HYS0188USO

Install the collar, spring, washer and snap ring on the cylinder
block.
Jig (8-15)

RY9212180HYS0189USO

Apply grease to the pins and insert them into three holes on the
cylinder block.
Pin

RY9212180HYS0190USO

Install the retainer holder, retainer plate and pistons.
IMPORTANT
Apply hydraulic oil to the hole of the cylinder block.

Retainer holder (3) Piston
Retainer plate

RY9212180HYS0191USO

Install the cylinder block assembly, using the spline of the shaft
as a guide.
RY9212180HYS0192USO
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25. Press the cylinder block by hand and check that the spring is
working.
B IMPORTANT
* Apply hydraulic oil to the sliding section of the cylinder
block.

(1) Cylinder block
RY9212180HYS0193USO

26. Install the pin and O-ring on the flange holder.
RY9212180HYS0194USO

27. Press fit the bearing into the valve body.

(1) Jig (S-16)
RY9212180HYS0195US0

28. Install the pin, and swage one place from the circumference.
RY9212180HYS0196USO

29. Apply grease on the back side of the valve plate and install it on

the valve body.
RY9212180HYS0197USO

ol
RY9212180HYS182A
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30. Install the valve body and tighten the hex socket bolts.

Tightening torque

Bolt

58.8 t0 68.6 N'm
6.0 to 7.0 kgf'm
43.4 to 50.5 Ibf-ft

RY9212180HYS0198USO

31. Install the cap, O-ring, spring, spring sheet and spool on the

valve body.

Tightening torque

Cap

23510245 N'm
24.0 to 25.0 kgf-m
173 to 181 Ibf-ft

89}}&}} ettt O Wﬂ%

RY9212180HYS185A

RY9212180HYS0199USO

32. Install the spring, spool, plug and O-ring.

Tightening torque

Plug

49.0t0 58.8 N'm
5.0 t0 6.0 kgf'm
36 to 43 Ibf-ft

RY9212180HYS187A

3-S59

RY9212180HYS0200USO

KiSC issued 05, 2019 A



U27-4, WSM HYDRAULIC SYSTEM

33. Install the O-ring on the valve body and tighten with a hex socket

bolt.
35.0to 38.8 N'm
Tightening torque Bolt 3.6 10 4.0 kgf'm
26.0 to 28.6 Ibf-ft
RY9212180HYS0201USO

34. Install the spool, spring, and spring sheet on the valve body and
tighten the plug.

49.0 to 58.8 N'm
Tightening torque Plug 5.0 t0 6.0 kgf'm
36 to 43 Ibf-ft

RY9212180HYS0202USO

35. Assemble the plug fitted with the O-ring.

21.6t023.6 N'm
Tightening torque Plug 2.2t0 2.4 kgf'm
16.0 to 17.4 Ibf-ft

(1) Cap (2) Plug
RY9212180HYS0203USO

36. Fill in 500cc of gear oil from the plug thread hole. Assemble the
plug fitted with the O-ring.

21.6t023.6 N'm
Tightening torque Plug 2.21t0 2.4 kgf'm
16.0 to 17.4 Ibf-ft

(1) Plug
RY9212180HYS0204USO
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(3) Special Tools

C . D
E
<->F
G -
H
L
B N1 C15
A | 71
L} «
B ¢
0 Y\
RY9212180HYS193A N M
ap
D ~lec
RY9212180HYS194A
Al B
: c
RY9212180HYS195A

RY9212180HYS196A

(S-2) Eyebolt
A ® 25 mm (¢ 0.975in.)
B ® 41 mm (¢ 1.599in.)
c 21 mm (0.819in.)
D 13 mm (0.507 in.)
E 4 mm (0.156 in.)
F 9.0 mm (0.351 in.)
G 2.5 mm (0.098 in.)
H 45°
| 50°
J MAX. ¢ 21 mm (¢ 0.819in.)
K MIN. ¢ 18.5 mm (¢ 0.722in.)
L ® 11.2mm (¢ 0.473in.)
M PF1/4
N Welding
o Eyebolt M10
C1.5 Chamfer 1.5 mm
RY9212180HYS0205US0
(S-5) Housing Removal Tool
A ® 240 mm (¢ 9.361in.)
B ® 182 mm (¢ 7.098 in.)
C 4.0 mm (0.156 in.)
D Divided
RY9212180HYS0206USO
(S-8) Ball Bearing Removal Tool
¢ 29 mm (¢ 1.1311n.)
B ¢ 25 mm (¢ 0.975in.)
C 100 mm (3.91in.)
RY9212180HYS0207US0
(S-6) Ring Nut Fastening Tool
A ® 150 mm (¢ 5.85in.)
B ® 146 mm (¢ 5.694 in.)
c 4-16 mm (0.630 in.)
D 10 mm (0.39 in.)
E 107 mm (4.173 in.)
F 9.0 mm (0.351 in.)
G [0 12.8 to 13.0 mm (0.499 to 0.507 in.)
H 90 mm (3.51 in.)
RY9212180HYS0208USO
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(S-9) Floating Seal Assembly Tool

c
C1 c1
H Reett S
1
(o3
F
G
Al B Dl E I|{ M| K| N o
Q
P
RY9212180HYS197A
A ® 205 mm (¢ 7.995 in.) K ® 170.2 0.1 mm (¢ 7.995 + 0.004 in.)
B 179.2 to 179.3 mm (6.989 ~ 6.993 in.) L 15°+1°
Cc 10 mm (0.39in.) M ¢ 174 mm (¢ 6.786in.)
D 170.2 mm (6.638 in.) N ® 1692 0.1 mm (¢ 6.591 + 0.004 in.)
E 173.4 mm (6.763 in.) o ® 161 mm (¢ 6.279in.)
F 4.0 mm (0.156 in.) P 15 mm (0.585 in.)
G 6.0 mm (0.234 in.) Q 7.5 mm (0.293 in.)
H 15° R 7.0 mm (0.273 in.)
1 ® 179.3t0 179.5 mm (& 6.993 ~ 7.001 in.) S 5.0 mm (0.195 in.)
J 8.0 mm (0.312in.) Cc1 Chamfer 1.0 mm
RY9212180HYS0209USO
Cc— |<>‘ (S-10) Angular Bearing Press-in Tool
D
A ¢ 165 mm (¢ 6.435in.)
B ¢ 158 mm (¢ 6.162 in.)
(o 24 mm (0.936 in.)
B |A D 20 mm (0.78 in.)
RY9212180HYS0210USO
RY9212180HYS198A
B (S-11) Flange Holder Press-in Tool
A ¢ 180 mm (¢ 7.021in.)
B 9.0 mm (0.351 in.)
RY9212180HYS0211USO
A
RY9212180HYS199A
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(S-12) Oil Seal Press-in Tool

o

® 42 mm (¢ 1.638in.)

® 34 mm (¢ 1.3261in.)

® 19.6t0 19.8 mm (¢ 0.764 to 0.772 in.)

30°

110 mm (4.29 in.)

RY9212180HYS200A

12 mm (0.468 in.)

12 mm (0.468 in.)

IO Mmoo O|w

11 £ 0.1 mm (0.468 + 0.004 in.)

2.0 mm (0.078 in.)

[

® 30 mm (¢ 1.17 in.)

O|(w|>

® 16 mm (@ 0.624 in.)

(S-13) Ball Bearing Press-in Tool

RY9212180HYS0212USO

RY9212180HYS201A

RY9212180HYS202A

IR}

RY9212180HYS203A

A ¢ 60 mm (¢ 2.34in.)
B ® 42.005 to 42.100 mm (¢ 1.640 to 1.642 in.)
(o ® 25 mm (¢ 0.975in.)
D 35 mm (1.365 in.)
E 5.0 mm (0.195 in.)
RY9212180HYS0213US0
(S-15) Snap Ring Assembly Tool
A 50 mm (1.95 in.)
B 10 mm (0.39 in.)
C 7.0 mm (0.273 in.)
D ¢ 30mm (¢ 1.17in.)
E ® 26 mm (¢ 1.014in.)
RY9212180HYS0214US0
(S-16) Ball Bearing Press-in Tool
A ® 36 mm (¢ 1.404in.)
B ® 32mm (¢ 1.248 in.)
C 20 mm (0.78 in.)
RY9212180HYS0215US0
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6. HYDRAULIC CYLINDER
[1] DISASSEMBLY/ASSEMBLY PROCEDURES

(1) Cylinder Components

Boom Cylinder

(16)

(13)

(14) (15)

(18)

RY9212180HYS023A
No. Part Name Q'ty No. Part Name Q'ty
(1) Rod 1 (13) Cylinder tube 1
(2) Stop ring 1 (14) O-ring 2
3) Wiper ring 1 (15) Plug 2
(4) U-ring 1 (16) Bush 1
(5) Cylinder head 1 17) Grease nipple 1
(6) O-ring 1 (18) Bush 1
(7) Backup ring 1 (19) Pipe 1
(8) O-ring 1 (20) Grease nipple 1
9) Piston 1 (21) Flat metal washer 1
(10) Guide ring 2 (22) Bolt 1
(11) Piston ring 1 (23) Seal 2
(12) Nut 1 (24) Cushion ring 1
RY9212180HYS0001USO
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(2) Disassembly Procedures

o

RY,921218

Cylinder Disassembly

1.

2.

M

(1)

M

Drain the oil from inside the cylinder, and fasten the cylinder
bottom in a vice across the bolt width.
RY9212180HYS0002USO

Place an anti-rotation device in one position of the cylinder
head.

Cylinder Head
RY9212180HYS0003USO

Loosen the cylinder head with a hook wrench.
While loosening the cylinder head screw, remove the cylinder
head.

Cylinder Head
RY9212180HYS0004USO

Pull out the piston rod assembly together with the cylinder head
and place them on a board.

IMPORTANT

Check whether or not the pipe cap has been removed.
Provide an oil receptacle for the port on the cylinder head
side.

Draw the piston rod assembly out while keeping it level, to
avoid dropping it and damaging parts immediately after it
is withdrawn.

Cylinder Head (2) Piston Rod ASSY

RY9212180HYS0005USO
Fasten the piston rod assembly in a vice across the bolt width
and use a cushioning material.

IMPORTANT
Place the rod on a block of wood.

Piston Rod ASSY
RY9212180HYS0006USO
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RY9212180HYS016A

() @ (1

@) (3)\‘ \% é ?)

() AW

p;
RY9212180HY,S01%4 i i

(2) 3) (4)

i~ JeXe1®
OO0 OO0

RY9212180HYS015A

6. Loosen the nut.

If a large amount of torque is required, use a power wrench with
a hydraulic jack or hydraulic cylinder.

B IMPORTANT
* Do not reuse seals after they are removed.

(1) Cushion Ring (3) Nut
(2) Piston

RY9212180HYS0007USO

7. Use a nylon hammer to remove the piston.

RY9212180HYS0238USO

Piston components
(1) Cushion Ring (5) Piston Seal
(2) Piston (6) O-Ring
(3) Nut (3) Backup Ring
(4) Guide Ring

RY9212180HYS0008USO
8. Remove the rod from the cylinder head.
(1) Cylinder Head

RY9212180HYS0009USO
Cylinder Head Components
(1) Cylinder Head (5) Oil Seal
(2) U-Ring (6) O-Ring
(3) Wiper Ring (7) Backup Ring
(4) Stop Ring (8) O-Ring

RY9212180HYS0010USO
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(3) Assembly Procedures
Precautions on Assembly

Replacing Seals
All seals must be replaced when disassembling the cylinder.
Replacing O-rings
Thoroughly clean the mounting groove before fitting the backup ring and O-ring.

Take care over the backup ring location.

Apply grease or hydraulic fluid to the backup ring and O-ring, for smoothness of assembly.
If not sufficiently lubricated, O-rings may become twisted during assembly, resulting in oil leakage.

(2

00

~

3)

RY9212180HYS015A

od

RY9212180HYS017A

\\Nh_ﬂ//;‘_‘_h———(&

(7)

RY9212180HYS013A

3) 2) (1)

\Eﬁ;»

c‘>oo QOO

RY9212180HYS018A

RY9212001HYS0444US0O

Cylinder Head Assembly

1.

(1)
)
(©)
(4)

Apply hydraulic fluid to the U-ring and install it in the cylinder
head.

IMPORTANT

Take care to orient the U-ring correctly during installation.
Place the U-ring in hot water (approx. 90 °C, 194 °F) for
about five to ten minutes to soften it prior to installation.

Apply hydraulic oil to the wiper rings and install them in the
cylinder head.

Install the guide ring.

Apply hydraulic oil to the backup and O-rings and install them
on the cylinder head.

Cylinder Head (5) Oil Seal
U-Ring (6) O-Ring
Wiper Ring (7) Backup Ring
Stop Ring (8) O-Ring

RY9212180HYS0011USO

Piston Assembly

5. Apply hydraulic oil to the O-ring, piston seal and guide rings and

M
)
@)
4)

install them on the piston.

Cushion Ring (5) Piston Seal
Piston (6) O-Ring
Nut (7) Backup Ring
Guide Ring
RY9212180HYS0012USO
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Piston Rod Assembly

6. Fasten the piston rod in a vice, apply hydraulic fluid to the seal
of the cylinder head and install on the piston rod.

B [IMPORTANT
» Take care so that the lip of the wiper ring does not catch on
the stepped section.

iston Ro ylinder Hea
1) Piston Rod 2) Cylinder Head
RY9212180HYS0013USO

7. Install the Nut.
H IMPORTANT
* Tighten the nut to the specified torque.
* Apply Loctite 262.
(1) Nut
RY9212180HYS0014US0O

8. Hold the cylinder tube level in a vice, apply hydraulic fluid to the
piston and insert the piston rod.

(1

~

Cylinder Tube (2) Piston Rod
RY9212180HYS0015USO

9. Tighten the cylinder head with a hook wrench.

H IMPORTANT
* Tighten the cylinder head to the specified torque.
* Apply Loctite 222.

(1) Cylinder Head
RY9212180HYS0016USO

10. Firmly bend the lock washer into the cylinder head groove.
RY9212180HYS0017USO
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Tightening Torque

Remarks

Boom cylinder

Cylinder head

500 to 550 N-m
51.0 to 56.0 kgf-m
369 to 405 Ibf-ft

Loctite 222

Nut

480 to 520 N'm
49.0 to 53.0 kgf-m
354 to 383 Ibf-ft

Loctite 262

Arm cylinder

Cylinder head

500 to 550 N'm
51.0 to 56.0 kgf:m
369 to 405 Ibf-ft

Loctite 222

Piston

500 to 600 N-m
51.0 to 61.1 kgf-m
369 to 442 Ibf-ft

Nut

480 to 520 N'm
49.0 to 53.0 kgf-m
354 to 383 Ibf-ft

Loctite 262

Bucket cylinder

Cylinder head

350 to 400 N-m
35.7 to 40.7 kgf-m
259 to 295 Ibf-ft

Loctite 222

Nut

380 to 420 N'm
38.8 to 42.8 kgf:m
281 to 300 Ibf-ft

Swing cylinder

Cylinder head

350 to 400 N-m
35.7 to 40.7 kgf-m
259 to 295 Ibf-ft

Loctite 222

Nut

380 to 420 N'm
38.8 to 42.8 kgf-m
281 to 309 Ibf-ft

Loctite 262

Blade cylinder

Cylinder head

600 to 700 N-m
61.2 to 71.3 kgf-m
443 to 516 Ibf-ft

Loctite 222

Nut

480 to 520 N-m
49.0 to 53.0 kgf-m
354 to 383 Ibf-ft

Loctite 262
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RY9212001HYS695A

Cylinder Inspection

RY9212001HYS696A

1. Warping of the piston rod

1. Put the piston rod by itself on the V blocks.
2. Set a dial gauge on the center of the rod.

3. Rotate the piston rod and read the measurements on the dial
gauge. Warpage equals 1/2 the difference in the readings.

4. Replace any rod that exceeds its usage limit.

* Factory spec for warpage : 0.005 mm (0.0002 in.) 2
* Usage limit for warpage : 0.5 mm (0.02 in.)

2. Wear in the rod and bushings
1. Measure the diameter of the outside of the piston rod and that
of the inside of the bushing in the cylinder head and calculate

RY9212001HYS697A

the gap.
Rod size Gap
¢ 25 to 40 mm 0.25 mm 2
®0.99to 1.51in. 0.01in. 2
Factory specification
¢ 45 to 75mm 0.30 mm 2
¢1.8t03.0in. 0.01in. 2
¢ 25 to 40 mm 0.4 mm
®0.99to 1.51in. 0.02in.
Allowable limits
@45 to 75mm 0.5 mm
$1.8t03.0in. 0.02in.

3. Wear in the tube and piston ring
1. Measure the inside diameter of the cylinder tube.
2. Measure the outside diameter of the piston ring and calculate

the clearance.

Rod size Gap
¢ 60 mm = 0.05 t0 0.30 mm
$2.4in.2 0.002 to 0.01 in.
Factory specification ¢65to 115 mm 0.05t0 0.35 mm
ysp $2.6t0 4.53 in. 0.002 to 0.01 in.
@120 mm < 0.05t0 0.40 mm
®4.72in. < 0.002 to 0.02 in.
¢ 60 mm = 0.60 mm
$2.4in.2 0.02in.
- ¢65to 115 mm 0.70 mm
Allowable limits $2.6 0 4.53 in. 0.03 in.
@120 mm < 0.80 mm
®4.72in. < 0.03in.
RY9212180HYS0019USO
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7. PILOT VALVE
[1] DISASSEMBLY/ASSEMBLY PROCEDURES
(1) Pilot Valve Components
™) (o No. Name of part Qty
\(3)\.\\,‘1 (1) | Valve, ASSY (A) (2) to (10) 1
A1 2) | Handle 1
\(5)\5‘55/ \ (3) | Button 1
~ \\// (4) | Lever ASSY 1
%* (5) | Rubber boot 1
(6) | Nut (disc) 1
(7) | Plate 1
(8) | Plug 4
(9) Reducing valve ASSY 4
(10) | Spring 4
RY9212091HYS0257USO

RY9212091HYS059A

:

Pilot Valve Hydraulic Hose Usage Positions

/

RY9212091HYS145B

N
SEE

3-S71

Right P/V
Position Used Hose tape color
(1) Boom up Gray
(2) Bucket dump Pink
3) Boom down Light blue
(4) | Bucket crowd Brown
(P) | P port White
(T) | T Port
Left P/V
Position Used Hose tape color
(1) | Arm crowd Green
(2) | Swivel left Red
(3) | Arm dump Blue
(4) | Swivel right Yellow
(P) | Pport White
(T) | T Port
A : Front of Vehicle
B : Rear of Vehicle
RY9212091HYS0258US0O
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(2) Disassembly Procedures

A CAUTION

¢ All of the parts are precisely made, so be very careful in handling them and taking care not to drop or hit
parts against each other.

¢ If you hit a part too hard while working on it, it may result in burrs or other damage, thus preventing
installation as well as oil leaks and/or compromised performance, so be careful when handling parts.

¢ If parts are left disassembled or left partway disassembled, humidity or foreign matter may cause rust, so
if interrupting the work is unavoidable, take precautions to protect the parts from rust and dust.

RY9212091HYS0284USO
1. Secure the pilot valve in a vice and remove the button.

B IMPORTANT
When clamping it in a vise, use a sheet of copper to prevent
scratching the pilot valve.

(1) Valve ASSY (3) Button
RY9212091HYS0259US0

2. Loosen the nut and remove the lever ASSY.

e Tool to use: 19 mm wrench

(4) Lever ASSY
RY9212091HYS0260USO

3. Remove the rubber boot from the handle.
Remove the pin and separate the handle and lever ASSY.

* Tool to use: 19 mm wrench

(2) Handle (5) Lever ASSY
(4) Lever ASSY

RY9212091HYS0261USO

4. Remove the nut (disc).

* Tool to use: M8 hex socket

A CAUTION

* When removing the nut (disc), take care that the plug does
not pop off.

(6) Nut (Disc)
RY9212091HYS0262USO

[ -

RY 9212091 HYS054AG
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5. Remove the four shims and the plates.

A CAUTION

* When removing the plates, take care that the plug does not
pop off.

(7) Plate
RY9212091HYS0263USO

6. Slip a slotted screwdriver in the groove around the plug to
remove it.

A CAUTION

» Take care so the plug does not go flying.
* Take care not to damage it by exerting force unevenly.
e |If a burr is formed, use a whetstone to remove it.
(8) Plug
RY9212091HYS0264USO

7. Remove the reducing valve ASSY and the return spring.

(9) Reducing Valve ASSY (10) Spring
RY9212091HYS0265US0O
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(3) Assembly Procedures

A CAUTION

* Prepare your workbench in the same way as for disassembly.
* Follow the same general precautions as in the disassembly.
* When assembling the parts, remove all bits of metal or foreign matter from all the parts and make sure
there aren't any burrs or dings on the parts.
* Replace used O-rings with new ones.
* Take care not to damage the O-rings when installing them.
RY9212091HYS0285US0

1. Make sure there aren't any burrs or scratches inside the casing.
RY9212001HYS0487USO

2. Install the return spring in the casing.
H IMPORTANT
* Install it in the same position as before disassembly.
(10) Spring
RY9212091HYS0266USO

3. Install the reducing valve ASSY.
After installing it, make sure the spool moves smoothly.

B IMPORTANT
* Install it in the same position as before disassembly.

RY9212001HYS0490USO
4. |Install the plates and four shims.
(7) Plate
RY9212091HYS0267US0
& .
RYS212091HYS055A B
3-S74
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U27-4, WSM HYDRAULIC SYSTEM

5. Install the nut (disc).

45t0 55 N'm
Tightening torque Nut (6) 4.6 to 5.6 kgf'm
33 to 41 Ibf-ft
Apply thread lock (Loctite 262)
* Tool to use: 8 mm hex socket
(6) Nut (Disc)
RY9212091HYS0268USO

6. Assemble the handle and the lever ASSY.
Put on the rubber boot.

A CAUTION

* If you tighten it too far, the mechanism will not function
properly when the lever is in neutral, so be careful to adjust
the nut (disc) to the correct position.

(2) Handle (5) Rubber Boot
(4) Lever ASSY
RY9212091HYS0269USO
7. Tighten the lever ASSY.
36t044 N'm
Tightening torque Lever ASSY (4) 3.7 to 4.5 kgf'-m
27 to 32 Ibf-ft
Apply thread lock (Loctite 262)
* Tool to use: 19 mm wrench
(4) Lever ASSY
RY9212091HYS0270USO
8. Apply grease to the crown of the plugs.
RY9212091HYS0271USO
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u27-4, WSM

HYDRAULIC SYSTEM

8. PROPORTIONAL VALVE
[1] INSTALLING

Hi Spec
RY9212422HYS003A
(1) P-Port (3) Pal1(AUX2 RH/Swing Rod)  (5) Pb4 (AUX2 LH/Swing Bottom) (7) M8 x 70
(2) T-Port (4) Pa4 (AUX1 RH) (6) Pb1 (AUX1 LH) (8) M10x 30

34.0t045.0 N'm
Tightening torque Adapter (1) to (6) 3.5t0 4.6 kgf-m

25.1 to 33.2 Ibf-ft

RY9212422HYS0012USO
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HYDRAULIC SYSTEM

9. UNLOAD VALVE
[11 ASSEMBLY PROCEDURES

N

0 [

2 \F
\h —
3
i
o
+
o
ﬂ | 3405823 :::
@
RY9212091HYS147A
No. Name of part Tightening torque Notes
(1) Relief valve 20 to 30 N'm
(2) Valve 2.0to 3.1 kgf'm
3) Check valve 15 0 22 Ibf-ft
50 to 60 N-m
(4) Accumulator 5.1t0 6.1 kgf'm (Loctite 2701)
37 to 44 Ibf-ft
4t0o 6 N'm
(5) Nut 0.4 to 0.6 kgf-m
3 to 4 Ibf-ft
B IMPORTANT
¢ This accumulator cannot be filled with gas.
RY9212091HYS0273USO
3-S77
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10. THIRD LINE VALVE
[1] INSTALLING

STD

(5)\
@ T o O

/ . i
O —
) /
\ (o] / L —
1
4 ! | o)) |
(3)\[5
RY9212180HYS024A
(1) Third Line Cock (3) Adapter (5) Swivel Frame
(2) T Adapter (4) Bolt
3.0t04.0N'm
Bolt (4) 0.3t0 0.4 kgf'-m
Tightening t 2.0 to 3.0 Ibf-ft
ightening torque
9 gord 50 to 55 N'm
Adapter 5.110 5.6 kgf-m
37 to 40 Ibf-ft
RY9212180HYS0249US0
3-S78

KiSC issued 05, 2019 A



U27-4, WSM HYDRAULIC SYSTEM

Hi Spec
H
= " o}
@] -
@] N
() H |
\\\\\\E - o
I~
C/V AUX low [(4)(5)(6)
—
RY9212422HY S004A
(1) From Control Valve (3) To Oil Cooler (5) Spring Washer M5 (7) M6 x 45
(2) FromT2 (4) M5x12 (6) Washer M5 (8) Adapter
3.0t04.0N'm
Bolt (7) 0.3 t0 0.4 kgf'-m
2.2 10 3.0 Ibf-ft
Tightening torque
50.0 to 55.0 N'm
Adapter (8) 5.1 to 5.6 kgf-m
36.9 to 40.6 Ibf-ft

RY9212422HYS0013USO
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11. SELECTOR VALVE
[1] INSTALLING

Hi Spec

RY9212422HYS005A

(1) Port A (from Control Valve) (3) Port C (to AUX2 R) (5) Port E (to Swing Rod) (7) M6 x 55 x 2
(2) Port B (from Control Valve)  (4) Port D (to AUX2 L) (6) Port F (to Swing Bottom)

H IMPORTANT

¢ (5) and (6) are dedicated adapters with orifices inside to adjust the swing speed.
* Do not replace to other adapter.

45.0 t0 65.0 N'm
Adapter (1) to (6) 4.6 to 6.6 kgf-m
33.2 to 48.0 Ibf-ft
9.8t0 11.3N'm

Bolt (7) 1.0 to 5.6 kgf-m
7.2't0 8.3 Ibf-ft

Tightening torque

RY9212422HYS0014USO

3-S80

KiSC issued 05, 2019 A



u27-4, WSM

HYDRAULIC SYSTEM

12. HYDRAULIC HOSES

[1] HYDRAULIC HOSE SPECIFICATIONS
(1) Total Length of Hydraulic Hose

@E———%-H@-—

(a)

I i | S I G II >
F%D 35
| (a) |

BTt

(@) ‘

RY9212004HYS250A

g

(a) Total Length

(2) Types of Connector Fittin

gs (Screw)

1)

® (b)
(4)
f ﬁ'ffl—l_—_
{ I
RY9212091HYS104A

(1) C Type (Straight)

(2) CR4 Type (45°)

(3) CR9 Type (90°)

(4) CM Type (Male Thread)

3-S81

RY9212004HYS0147US0

(a) 45°
(b) 90°

RY9212091HYS0047US0O
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[2] DELIVERY HOSE ROUTING (STD)
(e)

(a)
1
T =
© ©
Va
) -
% .
\| (3)
RY9212180HYS025A
(a) Pump (c) Swivel Joint (d) Swivel Motor (e) Swing Cylinder

(b) Control Valve

(To be continued)

3-S82

KiSC issued 05, 2019 A



U27-4, WSM HYDRAULIC SYSTEM

(Continued)
Bl Table of Hydraulic Hoses
Hoses Fitting
No. Function Guard Position Used
Total Size Tape 0.D. 1.D. Type Size
length color
1020 mm 3 x 206 mm | 12.7 mm
.2in. ite .81in. .50 in. )
(1) | P1 4021 1/2 Whi 081 050 i Cc-C M22 PWR Pump (P1) to C/V (P1)
1030 mm 3 x 20.6 mm | 12.7 mm
(2) | P2 (406in.) 1/2 Red (0.81in.) | (0.50in.) Cc-C M22 PWR Pump (P2) to C/V (P2)
1200 mm 3 x 17.4 mm 9.5 mm
(3) | P3 472in)) 3/8 Blue (0.691in.) | (0.37in.) Cc-C M18 PWR Pump (P3) to C/V (P3)
Travel right 725 mm 2 x 17.4 mm 9.5 mm
(4) forward (28.5in.) 358 Green | (0.69in.) | (0.37in.) c-C M18 PWR CN (A7) 1o RIJ(E)
Travel right 650 mm 2 x 17.4 mm 9.5 mm
() reverse (25.61in.) 3/8 Yellow | (0.69in.) | (0.37in.) c-C M18 PWR CN (B7) 1o RIJ(G)
615 mm 2 x 17.4 mm 9.5 mm
(6) | Travel left forward 2421n) 3/8 Blue (0.69in.) | (0.37n) Cc-C M18 PWR C/V (A6) to R/J (D)
560 mm 2 x 17.4 mm 9.5 mm
(7) | Travel left reverse (22.0in.) 3/8 Red (0.69in.) | (0.37n.) c-C M18 PWR C/V (B6) to R/J (F)
. 470 mm 2 x 17.4 mm 9.5 mm C/V (B3) to
5in. ray 69 in. .371in. ) wivel motor
(8) | Swivel left 185 3/8 G 069 037i CR9-C M18 PWR S | L
. . 555 mm 2 x 17.4 mm 9.5 mm C/V (A3) to
(9) | Swivelright @218in) | Blue | (0.69in) | (0.37in) | CROC | M18 PWR | swivel motor (R)
. 1465 mm 2 x 11.8 mm 6.4 mm C/V (B1) to
(10) | Swing left 577in) | " | Green | (046in) | (0.25in) | CROC | M14 PWR 1 swing CYL (bottom)
R 1410 mm 2 x 11.8 mm 6.4 mm C/V (A1) to
(11) | Swing right 55in) | " | Yellow | (0.46in) | (0.25in) | CROC | M4 PWR | Swing CYL (rod)
Blade down 805 mm 2 x 11.8 mm 6.4 mm
ottom 7in. rown 46 in. .251n. ;
(12) b 317 1/4 B 046 i 025 CR9-C M14 PWR C/V (B2) to R/J (B)
780 mm 2 x 11.8 mm 6.4 mm
(13) | Blade down (Rod) (30.7in.) 1/4 Red (0.461in) | (0.25in.) CR9-C M14 PWR C/V (A2) to R/J (C)
+ PWR: Plastic corrugated tube
RY9212180HYS0021USO
3-S83
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HYDRAULIC SYSTEM

[3] DELIVERY HOSE ROUTING (HI SPEC)

(9) —
(h) N\
RY9212422HYS006A

(a) Hydraulic Pump
(b) Control Valve

(c) Swivel Joint
(d) Swivel Motor

(e) Swing Cylinder
(f) Selector Valve

3-S84

(g) AUX2 RH
(h) AUX2LH

(To be continued)
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HYDRAULIC SYSTEM

(Continued)
Bl Table of Hydraulic Hoses

Hoses Fitting
No. Function I::::;atL Size :2::- oD. L. Type Size Guard Position Used
() | Pt 2%2 T]”)‘ 112 V\fh?te (2(? '51 Tnm) (102570Tnm) cc | M2 | PWR | Pump(P1)toCN (P1)
@ | P2 223% TT; 112 F‘:’e’; (2(;) §1 Tnm) (1()2570Tn"’) cc | M2 | PWR | Pump(P2)toCN (P2)
@) | P3 253% T:‘)‘ 38 ;’Iu"e (107 g‘ng'T‘) (g:g;“i:) cc | M8 | PWR | Pump(P3)to CIV (P3)
@ | o oam) | 8 | areen | @0y | @arimy | CC | MB | PWR | cVv@antoRyE
) | s o5y | ¥ | vaow | 060m) | ©a7in) | CC | M8 | PWR | CV@NI0RNE)
(6) | Travel left forward (62146.32TrT) 3/8 leuxe (107 g‘gri"nrg (g'_gﬂ:) cCc | M18 PWR | C/V (A6)to R (D)
(7) | Travel left reverse (Zzéor?:.") 3/8 Ffe’; (107 ggr?n'f") (g'_g?mi:) cCc | M18 PWR | C/V (B6)to R/J (F)
®) | Swivel et (o5 | 8 | Gy | @somy | @arimy | CREC | M18 | PWR | L )
(9) | Swivelright (E;ﬁssn:r:n y | 38 B’2que g:ngr.r; (g:gYmirT) CR9-C | M18 PWR g@?v(gs%gor (R)
10 | gotamy | @rrmy | " | sown | @46 | @251y | CREC | Mt4 | PWR | CN(B2)t0RW (@)
(11) | Blade down (rod) (73%(_)7”::) 1/4 Ffe’; :J_fsni‘n“_“) (g:‘z‘ 5”‘"’:“_) CR9-C | M14 PWR | C/V (A2)to R/ (C)
(12) | PortA (7218(.)0r?rT) 358 Ye2II:)w gggm (g.g?n}:) C-CR4 | M18 PWR gé\:tiwmg Atto o2
(13) | PortB (gi(.)sr?:) 38 Gfe:\n (107.§ng® (g:g;}:) C-CR4 | M18 PWR SgtSBWing Bt
(14) (FX’SXCZ:) Boom RH 2223 T;”)’ 3/8 anzw (107 g'gri”nrf’) (g:g;"i:) CCR,\SZ' M18 | TEX S20 | 6/2 Port C to Boom RH
(15) (FX’SX%) Boom LH ng% rl’;”)’ 3/8 Gfe’;n (107 gngrT; (g'.g?mi:) CCR,\i' M18 | TEX S20 | 6/2 Port D to Boom LH
(19) | coinger oy | 7oy | %8 | veiow | 00y | @ariny | CROC | M1 | pwr | Lo ETe SN
(17) | oyiner otom) | @28m) | 8 | reen | @60y | @ariny | CREC | M18 | PwR | R0 ED SN
+ PWR: Plastic corrugated tube
RY9212422HYS0006USO
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HYDRAULIC SYSTEM

[4] DELIVERY HOSE CLAMP POSITIONS

E) =
©)

@@ =

O
J

il

RY9212180HYS026A (@) (c)
(a) White (c) Blue (e) 40°
(b) Red (d) Yellow

3-S86
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HYDRAULIC SYSTEM

[5] SUCTION HOSE ROUTING

L

RY9212180HYS027A

LGN

I N
-y
Lal] 5}

(a) Hose Clamp

50 to 70 mm (2.0 to 2.7 in.)

(b) Grommet
(c) 50 mm (2.0 in.)

Bl Table of Hydraulic Hoses

(d) 15 mm (0.59 in.)
(e) 9.0 mm (0.35in.)

No.

Function

Position Used

(1)

Suction

Oil tank to Pump

3-S87
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[6] FRONT HOSE ROUTING

RY9212180HYS037A
(a) 14° (b) 22° (c) 23°
Bl Table of Hydraulic Hoses
Hoses Fitting
No. Function Guard Position Used
Total Size Tape 0.D. 1.D. Type Size
length color
1980 mm 2 x 17.4 mm 9.5 mm C/V (A2) to
(6) | Boom up @72in) | | Yellow | (0.69in) | (0.37in) | CROC | M18 PWR | Boom CYL bottom
1975 mm 2 x 17.4 mm 9.5 mm C/V (B2) to
(7) | Boom down @7.0in) | > | Green | (0.69in) | (0.37in) | CROC | M8 | PWR | g omCYL rod
21253%”; , 14 os C-CM CIV (A5) to Hose
. . x 4 mm .o mm
8 Arm crowd 3/8 . . M18 PWR
®) 1860 mm Gray | (089in) | (0:37in) [~ Hose 1o
(72.5in.) ) Arm CYL bottom
21;58’;”; , . os c-cM CIV (B5) to Hose
. . X 4 mm 0 mm
9) | Arm dum 3/8 ) . M18 PWR
® P 2125 mm Blue | (069in) | (037in) [~ Hose fo
(82.91in.) ) Arm CYL rod
1(;1; i r.Tr]]n)] o CCR,\i' CIV (B1) to Hose
(10) | Bucket dump T g | 22O T74mm o 9.5 mm M18 | PWR
3285 mm ange (0.69in.) | (0.37in.) cc Hose to
(128.11in.) ) Bucket CYL rod
3-S88

KiSC issued 05, 2019 A



U27-4, WSM HYDRAULIC SYSTEM

Hoses Fitting
No. Function Total . Tape . Guard Position Used
Iength Size color 0.D. 1.D. Type Size
1465 mm CRO-
(1) | Bucket crowd AL 2x | a7dmm | 05mm | M |0 | ppye S Ao
3030 mm White | (0.69in.) | (037in) [~ " Hoso To
Ain. ) ucket ottom
18.1 Bucket CYL b
1145 mm CRO-
(44.7in.) 2x | 204mm | 127mm | CM CIV (B6) to Hose
(12) | AUX (LH) 112 al S0 M22 PWR
3350 mm Brown | (0.80in.) | (0.50in.)
(130.7 in.) Cc-C Hose to AUX LH
223,5; Tr],n; 2 x 20.4 127 C-CM C/V (AB) to Hose
(13) | AUX (RH) 112 . - mm S mm M22 PWR
3350 mm White | (0.80in.) | (0.50 in.)
130.7 in.) Cc-C Hose to AUX RH

+ PWR: Plastic corrugated tube

[7] TRAVEL HOSE ROUTING

RY9212180HYS0024USO

RY9212180HYS039A
(a) 15°
B Table of Hydraulic Hoses
Hoses Fitting
No. Function Guard Position Used
Total Size | 12Pe 0.D. 1.D. Type | Size
length color
725 mm 17.4 mm 9.5 mm
(1) | Travel RH forward (283 in.) 3/8 Green (0.69in.) | (0.37in) Cc-C M18 PWR C/V (A3) to R/J (1)
650 mm 17.4 mm 9.5 mm
(2) | Travel RH reverse (254 in.) 3/8 Yellow (0.69in) | (0.37in) Cc-C M18 PWR C/V (B3) to R/J (H)
615 mm 17.4 mm 9.5 mm
(3) | Travel LH forward 24.0in.) 3/8 Blue (0.69in) | (0.371in.) Cc-C M18 PWR C/V (A4) to RIJ (F)
560 mm 17.4 mm 9.5 mm
(4) | Travel LH reverse 21.8in.) 3/8 Red (0.69in) | (0.371in.) Cc-C M18 PWR C/V (B4) to RIJ (E)
+ PWR: Plastic corrugated tube
RY9212180HYS0025USO
3-S89
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[8] SWIVEL, BLADE, SWING HOSE ROUTING

© @ @) 6
)
;%2\%%[@

SE—= |

N

= (1)

==

RY9212180HYS041A
(a) 10° (b) Clamp [(3) and (4)]
Bl Table of Hydraulic Hoses
Hoses Fitting
No. Function Guard Position Used
Total Size Tape 0.D. 1.D. Type Size
length color
. 470 mm 2 x 174 mm | 9.5mm C/V (B7) to
(1) | SwivelLH (85in) | | Gray | (069in) | (0.37in) | CCRO| M8 | PWR | o el motor (B)
. 555 mm 2 x 174 mm | 9.5mm C/V (A7) to
(2) | Swivel RH 218in) | 2% | Bue | (069in) | (037in) | CCRO| M8 | PWR 1 el motor (A)
Blade down 1465 mm 2 % 11.8 mm 6.4 mm
3) (bottom) (57.7 in.) 1/ Green | (0.46in.) | (0.25in.) C-CR9 | M14 PWR 1 C/V (B8) to RN (C)
1410 mm 2 % 11.8 mm 6.4 mm
(4) | Blade up (rod) (55.5in.) 1 iow (046in) | (0.25in.) C-CR9 | M14 PWR | C/V (A8)to R/J (B)
. 805 mm 2 x 11.8 mm | 6.4 mm C/V (A10) to
(5) | Swing LH @17in) | Y | Brown | (0.46in) | (025in) | CCRO | M14 PWR | Swing CYL bottom
. 780 mm 2 x 11.8mm | 6.4mm CIV (B10) to
(6) | Swing RH @07iny | M4 Red | (0.46in) | (0.25in) | CCRO| M4 PWR 1 Swing CYL rod
+ PWR: Plastic corrugated tube
RY9212180HYS0026USO
3-S90
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[9] TRACK FRAME HOSE ROUTING

(a) Blade Cylinder
(b) Swivel Joint

(c) Wheel Motor LH
(d) Wheel Motor RH
(e) Blade Joint

RY9212180HYS040A
Swivel Joint side Travel motor / cylinder side
A 2-speed pilot LH/RH travel 2-speed
B Lower blade Cylinder bottom side
C Lift blade Cylinder rod side
D LH forward Left A (upper side)
E RH forward Right B (upper side)
F LH reverse Left B (bottom side)
G RH reverse Right A (bottom side)
H Drain LH/RH drain port
RY9212180HYS0027USO
Bl Table of Hydraulic Hoses
Hoses Fitting
No. Function Guard Position Used
Total | g6 | TaP® | op. LD. | Type | Size
length color
Travel LH 1030 mm 11.8 mm 6.4 mm R/J (A) to
(1) 2-speed (40.6 in.) 14 B (0.46in.) | (0.25in.) CR9-C M14 PWR Travel motor L (Ps)
Travel RH 1030 mm 11.8 mm 6.4 mm R/J (A) to
(2) 2-speed (40.6 in.) 1/ B (0.46in.) | (0.25in.) CR9-C M14 PWR Travel motor R (Ps)
300 mm 11.8 mm 6.4 mm .
(3) | Blade down (11.8in.) 1/4 - (0.461n.) | (0.25in.) CR9-C M14 PWR R/J (B) to Joint
300 mm 11.8 mm 6.4 mm .
(4) | Blade up (11.81n.) 1/4 - (0.461n.) | (0.25in.) CR9-C M14 PWR R/J (C) to Joint
540 mm 11.8 mm 6.4 mm . Joint to
(5) | Blade down @11in) | V4 = | (046in) | (025in) | CRE-C | M4 | Springguard | 546 cYL (bottom)
540 mm 11.8 mm 6.4 mm . Joint to
(6) | Blade up @11in) | V4 - (0.46in) | (0.25in,) | CRS-C | M14 | Springguard | g cvL (rod)
Travel LH 910 mm 18.3 mm 10 mm R/J (D) to
(7) forward (35.81in.) 358 B (0.721in.) | (0.391in.) CR4-C M18 PWR Travel motor L (P1)
Travel RH 910 mm 18.3 mm 10 mm R/J (E) to
(8) forward (35.81in.) 358 B (0.721in.) | (0.39in.) CR4-C M18 PWR Travel motor R (P2)
Travel LH 910 mm 18.3 mm 10 mm R/J (F) to
® | reverse (35.81n.) 358 B (0.721in.) | (0.391in.) CR4-C | M18 PWR Travel motor L (P2)
Travel RH 910 mm 18.3 mm 10 mm R/J (G) to Travel
(19 | reverse (35.81n.) 358 B (0.721in.) | (0.391in.) CR4-C | M18 PWR motor R (P1)
. 900 mm 19.8 mm | 12.7 mm R/J (H) to Travel
(1) | Drain @54in) | 2 - 0.78in) | (0.50in.) | ~ - - motor L (T)
. 900 mm 19.8 mm | 12.7 mm R/J (H) to Travel
(12) | Drain @354in) | 2 (0.78in.) | (0.50in.) motor R (T)
+ PWR: Plastic corrugated tube
RY9212180HYS0028USO
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[10] RETURN HOSE ROUTING (STD)

s @ g
4%4"
5] S
N
RY9212180HYS042A
(a) Control Valve (c) Swivel Motor (e) Third Line Valve (g) Oil Cooler
(b) Swivel Joint (d) Unload Valve (f) Oil Tank
Bl Table of Hydraulic Hoses
Hoses Fitting
No. Function Guard Position Used
Total Size Tape 0.D. 1.D. Type Size
length color
Anti-drop check 1845 mm 11.8 mm 6.4 mm
()| vaive return (7264in) | V4 - (046in) | (0.25in) | CROC | M4 PWR | CNV (D) to O/T
- 580 mm 20.6 mm 12.7 mm Third line to
(2) | Thirdline 228in) | 2 - ©81in) | (050in) | €€ | M2 PWR | /v AUX Low
. 665 mm 2x 11.8 mm 6.4 mm R/J (H) T/M drain to
(3) | Travel motor drain (26.2in.) 1/4 White (0.46in) | (0.25in.) CR9-C M14 PWR o
Swivel motor 510 mm 2 X 11.8 mm 6.4 mm R/J (H) to
(4) drain (20.1in.) 1/ Blue (0.46in.) | (0.25in.) c-C M14 PWR S/M drain
870 mm 36.5mm | 25.7 mm
®) | T (33.91in.) B B (1.44in)) | (1.01in.) - B - CNV (T1)to O
©6) Unload valve 750 mm _ _ 23.5 mm 15.9 mm _ B _ Unload valve (T) to
return (29.51n.) (0.93in.) | (0.63in.) orT
. 1260 mm 23.5mm 15.9 mm -
(7) | Oil cooler IN (49.61 in.) - - (0.93in) | (0.63in) - - - Third line to O/C
@ | T2 300 mm B B 23.5mm 15.9 mm _ B _ C/V (T2) to
(11.81in.) (0.93in.) | (0.631in.) Third line
. 580 mm 23.5mm 15.9 mm
(9) | Oil cooler OUT (22.61in.) - - (0.93in) | (0.63in.) - - - O/C to O/T
Swivel motor 805 mm 23.5mm 15.9 mm
(19) | makeup 317in) | = | (093in) | 063in) | " - - | SMwoCvm)
+ PWR: Plastic corrugated tube
RY9212180HYS0029USO
3-S92
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U27-4, WSM HYDRAULIC SYSTEM

[11] RETURN HOSE ROUTING (HI SPEC)

®

RY9212422HYS007A
(a) Control Valve (c) Swivel Motor (e) Third Line Valve (g) Oil Cooler
(b) Swivel Joint (d) Unload Valve (f) Oil Tank
Bl Table of Hydraulic Hoses
Hoses Fitting
No. Function Guard Position Used
Total Size | 12Pe o.D. 1.D. Type | Size
length color
Anti-drop check 1845 mm 11.8 mm 6.4 mm
()| vaive return (7264in) | V4 - (046in) | (0.25in) | CROC | M4 PWR | CNV (D) to O/T
- 580 mm 20.6 mm 12.7 mm Third line to
(2) | Thirdline 228in) | 2 - ©81in) | (050in) | €€ | M2 PWR | /v AUX Low
. 665 mm 2 x 11.8 mm 6.4 mm R/J (H) T/M drain to
(3) | Travel motor drain (26.2in.) 1/4 White (0.46in) | (0.25in.) CR9-C M14 PWR o
Swivel motor 510 mm 2 x 11.8 mm 6.4 mm R/J (H) to
(4) drain (20.11in.) 1/ Blue (0.46in.) | (0.25in.) c-C M14 PWR S/M drain
870 mm 36.5mm | 25.7 mm
®) | T (33.91in.) B B (1.44in)) | (1.01in.) - B - CNV (T1)to O
©6) Unload valve 750 mm _ _ 23.5 mm 15.9 mm _ B _ Unload valve (T) to
return (29.51n.) (0.93in.) | (0.63in.) orT
. 1260 mm 23.5mm 15.9 mm N
(7) | Oil cooler IN (49.61 in.) - - (0.93in) | (0.63in) - - - Third line to O/C
@ | T2 300 mm B B 23.5mm 15.9 mm _ B _ C/V (T2) to
(11.81in.) (0.93in.) | (0.631in.) Third line
. 580 mm 23.5mm 15.9 mm
(9) | Oil cooler OUT (22.61in.) - - (0.93in) | (0.63in.) - - - O/C to O/T
Swivel motor 805 mm 23.5mm 15.9 mm
(10) | makeup 317in) | = | (093in) | 063in) | " - - | SMwoCvm)
+ PWR: Plastic corrugated tube
RY9212422HYS0008USO
3-S94
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U27-4, WSM HYDRAULIC SYSTEM

[12] PILOT HOSE ROUTING (STD)

®

(e)

()

RY9212180HYS043A
(a) Control Valve (d) Unload Valve (f) Oil Tank (h) Pilot Valve (R)
(b) Swivel Joint (e) Pump (g) Pilot Valve (L) (i) Pilot Filter

(c) Swivel Motor
(To be continued)
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U27-4, WSM HYDRAULIC SYSTEM
(Continued)
Bl Table of Hydraulic Hoses
Hoses Fitting
No. Function Total Size Tape oD. L. Type Size Guard Position Used
length color
1) | P4 doamy | %8 | | @eomy | @arim | SRS | M8 |~ | Bctier
3) | Brake release (%53%?:) 1/4 vihrte :(:.fGanT; (g'g 5"}:) CR9-C | M14 PWR glll\\//l ((';';;) to
o |z | S | 2| e | st oo | e | - | B e
(%) rT;;\geIOCk (ii?er?r?.q ) 14 B (101 .fsniqnj (g'.;smi: ) CR9-C | M14 PWR S/n\llo(apdp\ia)l\t/c; (A2)
(6) | PilotP, LH (%EOT) 4 vihrte (101.feni1nn.1) (g'.;smi;n.) CR9-C | M14 B gf\;o(af ;?Ive A2t
o [manmn | e |2 || i o | wne | - | G
(8) | Pilot T, LH %gg% ’IT;”)‘ 114 - (1(:.;?6?1) (g'_‘ztsn;:f) CR9-C | M14 | PWR [PV (L T)toOT
©9) | pilot T, RH %ggi T}”; 1/4 - gg_fGTn”_") (g'.ézlsn;:) CR9-C | M14 PWR | PV (R, T)to O/T
(10) | Arm dump 2;52% rl':')‘ 3/16 leu"e (g'_gzmi:) (0‘_‘12?;_) cc | w4 - PV (L, 3) to C/V (Pb5)
(1) | Arm crowd 22;(; Tmn; 3/16 Gfe";n (3'_?,2"??) (0‘_‘1’22‘;_) CR9-C | M14 - PV (L, 1) to C/V (Pa5)
(12) | Boom (down) 2773(; rl':}”)‘ 3/16 leu;, (g'_gzmi:) (0‘_‘ 1??:1_) CRO-C | M14 = g)’v((r‘;;b?’g)m
White
(13) | Boom (up) ?217 E; T;n; 316 G?r;y (g'.gzmi:?) (0‘.11?2?1.) CR9-C | M14 - EX/(E;JB);O
(14) | Swivel e Goamy | 16 | Rea | @azimy | @aomy | CORE| M | - | S
(15) | Swivel right 26622 Tmn)] 316 Ye2||;w (g:§2T: ) (0‘.1122?1.) CR9-C | M14 - CP:YV(I(_IS::Z:; °
(16) | Bucket dump :?f.% Tnn; 3/16 Brzo:vn (g.gzmi:) (0‘.112:?1.) C-CR4 | M14 - cP:YV(Z{:;tfg))to
(17) | Bucket crowd fgg‘? Tj”)‘ 3116 F?i:k (géz”‘i:) (0‘.‘1’2';’:]') CRO-C | M14 - z\/c((RF;:g)to
(18 | ave 0| dremy | 38 | = | e | oaemy | CRC| M |~ | o)
(19) | 2-speed signal (‘%‘f’ﬁ:f) 1/4 - (101.2?6an3 (3:35”?:) CR9-C | M14 | PWR gmi‘: valve (A)to
+ PWR: Plastic corrugated tube
RY9212180HYS0030USO
3-897
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u27-4, WSM

HYDRAULIC SYSTEM

[13] PILOT HOSE ROUTING (HI SPEC)

()
©

(19)

RY9212422HYS008A

(1)

(a) Control Valve
(b) Swivel Joint
(c) Swivel Motor

(d) Unload Valve
(e) Pump
(f) Oil Tank

(g) Pilot Valve (LH)
(h) Pilot Valve (RH)

3-S98

(i)
@

Pilot Filter
Proportional Valve

(To be continued)
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U27-4, WSM HYDRAULIC SYSTEM

(Continued)
Bl Table of Hydraulic Hoses
Hoses Fitting
No. Function I::::;atL Size ;rz::i oD. L. Type Size Guard Position Used
S doam | ¥ | - | Geom | @i |CROC| M | - picthier
@ [wssaer | SO0 | o0 | i | ey | s | oree | e | e S v
@ |aeresse | GO | | e | sy | oasimy | R | Me | PR | GLEDN
@ | tomara | qeam) | Y| dwe | @aomy | 025 | CREC | M| = ey
(5) rT;;\geIOCk (iZ?Gr?rT ) 14 B (101 .fsniqnj (gésmi: ) CR9-C | M14 PWR S/n\llo(apdp\ia)l\t/c; (A2)
(6) | Pilot P LH (%EOT) K vfhﬁe (101.feni1nn.1) (g'.;smi;n.) CR9-C| M4 - gff(ﬁﬁl?e e
o [paemn [ omm | Ee e Eaan T oroc| e |- | eadieberrs
@8) | Pilot T, LH %gg% T;”)‘ 1/4 - (1(:.;?6?1) (g'_;sn;:f) CR9-C | M14 PWR | PV (LH, T)to O/T
9) | Pilot T, RH %ggi T}”; 1/4 - gg_fGTn”_") (22‘2‘5";:"_) CR9-C | M14 PWR | PV (RH, T)to O/T
o amamy |G| wro | a5 | a3 [y | oo [ e | - [mgroee
(1) ] Am crowd 266;3 ny | 31 Green (g'.gzmi:) (0?12?:1_) CRO-C | M14 - FQ;S;H' R
(12) | Boom (down) 27732 | ane leu;, (g'_gzmi:) (0‘_‘ fomy | CROC | 14 _ ZYV(?F,T;S?) to
White
(13) | Boom (up) ?217 E; Tmn)] 3116 Gzr;(y (g'.:zszmi:q.) (0‘.11?2?1.) CR9-C | M14 - E)’V‘('EZ’S;) ©
(14) | SuiveltH 2;151 ny | 318 Red (gl.rzszmi:?) (0%12?:1_) C-CR4 | M14 - ?,(,%;532)) °
(15) | Swivel RH 2662% iy | 316 Vel (g'.gzmi:) (0&1?2?1.) CRO-C | M14 - E\,Q((L§;§) ©
(16) | Bucket dump 1?2% o e o (3'22”}:) (0‘_‘1’2:’;_) C-CR4 | M14 - CP;X/({";";’Q‘)‘) to
(17) | Bucket crowd fggi ny | 18 pink (g'.gzn}:?) (oﬂrg:?q.) CRO-C | M14 - EX,‘('ET;’Q? °
8 | yave 0 amy | 36| | oszmy | oemy | SR M| - | b
(19) | 2-speed signal (1895{?:1) 1/4 - (101‘?6”;]"1) (2‘215’“':‘) CR9-C | M14 PWR gzlczaAt: valve (A1) to
(20) ﬁmporﬁonal velve (%329;?:.1 ) 1/ V\?h?te (gézmi:) (0‘.11231?:1.) C-CR9 | M14 PWR strv?\?e\ll?Dlve P to Moter
1) ?roportional valve gg% rl‘r;n')\ 1/4 _ (g:zszn::]) (04.11%1?;.) C-CR9 M14 PWR SPJV?se\I/?rlve T to Motor
22) §;<)1portional valve gg% T:T)] 1/4 anzw (ggzn::]) (0‘,11?2?1_) CR9-C M14 PWR i;c;p valve Pa1to C/V
(23) E;c:tportional valve 212% r:‘n; 1/4 Vihrte (ggzn::]) (0‘_11212?1_) cro-C | M4 PWR E;c:lp valve Pa4 to C/V
24) ﬁ[;porﬁonal velve (Z%(.er?: ) 1/a Br20\):vn (3'.:232"]27) (0‘.11rgrirr]1.) CR9-C | M14 PWR IF;LZP valve Pt o e
(25) l2;01portional valve (720706nl1rr]n) 1/4 Gfe:;n (3123;::1) (0‘_‘1%]?1_) cro-C | M4 PWR |IZrbo1p valve Pb1to C/V
+ PWR: Plastic corrugated tube
RY9212422HYS0009USO
3-S99
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U27-4, WSM HYDRAULIC SYSTEM

[14] PILOT HOSE ROUTING (CONTROL VALVE)

o gm (1)
A ° S/vpmo
0 ()"0
o
Swivel
P T,
X1
Arm’
Travel L
[
[,
Travel R
L7
Boom
Buckét
RY9212180HYS044A
(a) 45° (d) 30° f 27° (A) Parallel
b) 15° e) 40° 28°
(b) (e) (9)
(c) 20°
B Table of Hydraulic Hoses
Hoses Fitting
No. Function Guard Position Used
I:::;L Size Ii'ﬁfr 0.D. 1.D. Type | Size
850 mm 2 x 11.8 mm 6.4 mm C/V (PP1) to
(3) | Brake release (33.5n.) 1/4 White (0.5in.) 0.3in.) CR9-C M14 PWR SIM (PP)
Travel straight 465 mm 2 x 11.8 mm 6.4 mm ] _ Unload valve (A2) to
) | forward (18.3in.) 1/ Blue | (05in) | (0.3in) | CROC| M4 CV (PP1)
Travel lock 370 mm 11.8 mm 6.4 mm C/V (PP2) to
®) | release (14.6in.) 14 B (0.5in.) (0.31in.) CR9-C | M14 PWR 1 Unioad valve (A2)
1420 mm 2 x 8.2 mm 4 mm PV (LH, 3) to C/V
(10) | Arm dump 6591in) | 2% | Bue | ©3in) | ©2in) | €€ M14 - (Pb5)
1670 mm 2 x 8.2 mm 4 mm PV (LH, 1) to C/V
(11) | Arm crowd ©5.75in) | 216 | Green | (03in) | (02in) | CROC| M4 - (Pa5)
2
1780 mm 8.2 mm 4 mm PV (RH, 3) to
(12) | Boom (down) (70.08in.) | 16 ’\‘A‘?r']‘:t‘z ©0.3in) | (0.2in) | CROC | M4 ~ | cv(pbe)
2075 mm 2 x 8.2 mm 4 mm PV (RH, 1) to
(13) | Boom (up) 8169in) | 2% | Gy | ©3in) | (2in) | CROC| M4 - CIV (Pa8)
. 1475 mm 2 x 8.2 mm 4 mm PV (LH, 2) to
(14) | Swivel LH 58.07in) | 2% | Red | (03in) | (0.2in) | CCR4 | M4 - CIV (Pb3)
. 1690 mm 2 x 8.2 mm 4 mm PV (LH, 4) to
(15) | Swivel RH ©654in) | 1% | Yelow | (©03in) | (0.2in) | CROC | M4 CIV (Pa3)
1895 mm 2 x 8.2 mm 4 mm PV (RH, 4) to
(16) | Bucket dump 7a61in) | "8 | Brown | (03in) | (0.2in) | CCR4 | M14 = | o Poe)
2085 mm 2 x 8.2 mm 4 mm ’ _ PV (RH, 2) to
(17) | Bucket crowd ©209in) | "8 | pink | (03in) | (0.2in) | CRC | M4 CIV (Pa9)
Load holding 300 mm _ 8.2 mm 4 mm ] _ PV (Pb8) to
(18) | Vae (11.8in) | 16 ©03in) | (©2in) | CROC | M4 CN (Pb'8)

+ PWR: Plastic corrugated tube
RY9212180HYS0031USO
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u27-4, WSM

HYDRAULIC SYSTEM

[15] PILOT HOSE ROUTING (OVERHEAD VIEW)

0]
[E ’ L=
cN A o v
v 2 S = (9
54 o
(c) (a)
(6) Bo= 7 = (d)
(8) o= “a (e)
(10) gg= =g
(11) e =
(14) ge SN
(15) 8= =
—(f)
(12) a8 =
(13) fE— T %
(16) pe= ==
(17) ge= Ty —
(7) 88 =3 (d)
() 88 “2 (e)
RY9212180HYS038A (b)
(a) Section A (d) Unload Valve (g) PIV,LH (i) HEAT INSULATOR
(b) Section B (e) Oil Tank (h) P/V,RH
(c) SectionC (f) Control Valve
(To be continued)
3-S101
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u27-4, WSM

HYDRAULIC SYSTEM

(Continued)
Bl Table of Hydraulic Hoses

Hoses Fitting
No. Function Total Size Tape oD. . Type Size Guard Position Used
length color
o [rmnin | g | | i, | A | S (oo | e | - | et
o [mnmn | | || e Lo | e | | e
®) | Pilot T, LH ?ggg';r.‘)‘ 1/4 - Jg'fer?n'f’) (g:‘z‘g’im) CRO-C | M14 PWR | PV (LH, T)to O/T
©) | pilot T, RH fg’gi T;”; 1/4 - (1()1.'4?6?:1) (2:35T:) CR9-C | M14 PWR | PV (RH, T)to O/T
(10) | Arm dump 2;‘;% T‘”; 3116 ;u"e ((8):§2n1irT) (Oﬂrg';‘) cc | mia - (F;;{)g;H' 3)toCNV
(1) | Arm crowd 1257(;:?1”; 316 | Groen (g.g;:) (0%1??:1.) CR9-C| M4 B (PPVagSH'mo o
(12) | Boom (down) 27732 ’IT:‘”; 3/16 leu);,-, (g:gzn’i:) (01.112?:1.) CR9-C | M14 - E\IQ(;%*S?)“
White
(13) | Boom (up) @7 | Y | oy | ©2m | ciem [OREC| M |- )
o [owain | e | 2, | gz | g Toone| e | - |
(15) | Swivel RH Igggrm 316 YeZII:Jw (g'.gzmi:) (01.112?1.) CR9-C | M14 - E:YV(I(_;;;)HO
(16) | Bucket dump 1?3%?:3 316 Br20\)/(vn (gézmi:) (04.1122?1.) C-CR4 | M14 - ?/(/(;%94)1”0
(17) | Bucket crowd fggi T:T)‘ 3/16 lfi:k (g'_gzmi:“_) (0‘_‘1’222_) CR9-C | M14 - Z\/Q((Fg:’gf)m
+ PWR: Plastic corrugated tube
RY9212180HYS0032USO
3-S102
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U27-4, WSM HYDRAULIC SYSTEM

[16] PILOT HOSE ROUTING (AROUND THE DRIVER'S SEAT)

A A
s C
% g
E!L.JHH Ht o
(| 1
,-I ‘
J ,
B INNSE
B
RY9212180HYS046A
(a) Clamp. (b) Fasten the bundle of hoses
to the seat support with a
clamp.
Bl Table of Hydraulic Hoses
Hoses Fitting
No. Function Guard Position Used
Total Size Tape 0.D. 1.D. Type Size
length color
275 mm 17.4 mm 9.5 mm . _ Pump (P4) to
(1) | P4 (10.8in.) 358 B (0.7in.) (0.4in.) CR9-C M18 Pilot filter
680 mm 3 x 17.4 mm 9.5 mm Pilot filter to Unload
(2) | Unloadvalve (P) | oeginy | 38 | velow | (0.7in) | (0.4in) | CRS-C | M18 PWR | Vaive
. 915 mm 2 x 11.8 mm 6.4 mm Unload valve (A2) to
(6) | Pilot P, LH @6.0in) | " | white | ©5in) | (©3in) | CR&C | M4 =~ | PV (H, P)
. 1300 mm 2 x 11.8 mm 6.4 mm _ Unload valve (A2) to
(7) | Pilot P, RH 51.18in) | " | white | (©5in) | (0.3in) | CROC| M4 PIV (RH, P)
. 485 mm _ 11.8 mm 6.4 mm . Unload valve (A1) to
(19) | 2-speed signal (19.1in.) 1/4 (0.51n.) (0.31n.) CR9-C M14 PWR RIJ (A)
* PWR: Plastic corrugated tube
RY9212180HYS0033USO
3-S103
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U27-4, WSM HYDRAULIC SYSTEM

13. MEASURING THE PERFORMANCE OF
HYDRAULIC DEVICES

Hydraulic System Pressure Release Procedure

1. Place the machine on flat hard ground, lower the bucket and the
blade, and stop the engine.

RY9212091HYS0071USO

2. Without starting the engine, place the engine starter switch in
the "RUN" (B) position.

(1) Starter Switch (A) STOP
(B) RUN
(C) START

RY9212091HYS0072US0O

3. Place the machine lock lever in the release position.

(1) Machine Lock Lever (A) Release
(B) Lock

RY9212091HYS0073USO

4. Operate each control lever for the boom, arm, bucket and swivel
to their full stroke.

5. Operate the travel lever, blade lever, swing pedal and service
port pedal each to full stroke.

6. Place the machine's lock lever in the "Lock" position, and the
engine starter switch to the "STOP" position.

(1) Left machine control lever (5) Blade control lever
(2) Right machine control lever (6) Service port pedal
(3) Travel lever left (7) Swing pedal
RY9212091HYS152B i (4) Travel lever right
RY9212180HYS0216USO
3-S104
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u27-4, WSM

HYDRAULIC SYSTEM

o
| @
Q@O ©0©00 |90V
g\dlek elejdlelele|slee
i 8 £ ®
oD
(c) (b)
RY9212180HYS204A

Main Relief Valve Pressure

Procedure for Measuring the Main Relief Valve

1.

2.

3.
4.
5

Place the machine on flat, hard ground, lower the bucket and
the blade and stop the engine.

Follow the chapter on "Releasing Pressure in the Hydraulic
System" and release pressure in the hydraulic lines.

Attach a pressure gauge to the pump pressure detection port.
Start and idle the engine, and check that there is no oil leakage.
Slowly operate the control lever of the front operation to be
measured, operate until the cylinder reaches the end of its
stroke, then relieve.

In the case of travel, lock the travel section, gradually operate
the travel lever, then relieve.

Measure three times at maximum engine speed, and take the
average value as the measurement.

Conduct at oil temperature 50 £ 5 °C (122 £ 9 °F).

Main Relief Valve Adjustment Procedure

1.

M
)
3)
4)
®)

(@)
(b)

Loosen the relief valve lock nut (4).

Use a hexagonal wrench to turn the adjuster screw (5), and
tighten the lock nut.

Operate the lever at maximum engine speed, and check the
pressure setting.

Pump 1 Pressure Detection Port (a) Pressure Increase
Pump 2 Pressure Detection Port (b) Pressure Decrease
Pump 3 Pressure Detection Port

Lock Nut

Adjuster Screw

RY9212180HYS0217USO
Main P1 Relief Valve (aP1) (c) Main P3 Relief Valve (aP3)
Main P2 Relief Valve (aP2)

RY9212180HYS0218US0O

3-S105
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U27-4, WSM HYDRAULIC SYSTEM

Measuring the main pump flow (when measuring P1, P2 and P3
individually)
Measurement preparation

1. Place the machine on hard, flat ground, lower the bucket and
the blade and stop the engine.

2. Follow the chapter on "Releasing Pressure in the Hydraulic
System" and release pressure in the hydraulic line.
3. Connect a vacuum pump.
4. Attach a pressure gauge to the pump pressure detection port.
5. Connect the pipe joint of the pump to be measured to the IN side
— . of the flow gauge with a test hose.
© I\ 2)@)@) 6. Connect the removed hose to a test hose and connect them to
ouT y—\h'_\ the OUT side of the flow meter.
IN — Hi S ©) 7. Remove the vacuum pump.
(6) =0 0 8. Start and idle the engine, and check that there is no oil leakage.
@)
@® Measuremt_ant . . .
1. Hydraulic oil temperature of 50 £ 5 °C (122 £ 9 °F).
2. Open the loading valve of the flow meter and start the engine.
Set the engine speed to maximum, gradually close the loading
RY9212091HYS171A valve of the flow meter, and measure the flow and engine speed

at each pressure level.
3. Perform the measurement 3 times; take the average and use
this as the measurement value.

(Pump Performance Inspection Procedure)

The pump performance inspection entails placing a specified
pressure load on the pump discharge and taking measurements at
a specified engine speed to check the volumetric efficiency.

Rated load discharge rate
Volumetric efficiency= g x 100 (%)

Logical discharge value (Calculated value)

RY9212032HYS074A

1. The pump volumetric efficiency is proportional to pump
rotational speed and inversely proportional to load pressure so
set the engine speed at maximum speed for the test.

2. Volumetric efficiency is the ratio of the discharge amount per
revolution (cc/rev) at a specified load and the theoretical
discharge amount (calculated value). The specified load is the
main relief set pressure.

3. The measurement value of the discharge flow at the specified
load must be corrected to one pump revolution because the
rotational speed of the pump is reduced from its normal speed.

Rated load discharge rate (L/min) x 1000

Rated load discharge rate=
Rated load pump (rpm)

RY9212032HYS073A

(1) Pump Pressure Detection Port (6) Test Hose
(2) P1Hose (7) Flow Meter
(3) P2 Hose (8) Pump

(4) P3 Hose (9) Control Valve

(5) Adapter
RY9212180HYS0219USO
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U27-4, WSM HYDRAULIC SYSTEM

Measuring the main pump flow (when measuring the combined flow of P1 and P2)

Purpose
» Measuring the amount of oil discharged from the main pump allows an assessment of its performance.
+ If the discharge volume is lower than the factory specification, something may be wrong with the main pump or

the engine.
(1) Pump
(2) Control Valve
(3) Flow Meter
(4) Delivery Hose
(5) Test hoses
(6) Joint
(7) Test Hose
(8) Pressure Gauge
/ §
(8) (5)
= \
|J (6)
1 Sk A o
| /’ N _i' [ ] \
Q) ®)
RY9212180HYS205A

Measurement preparation

1. Place the machine on flat hard ground, lower the bucket and the blade, and stop the engine.

2. Follow the chapter Releasing Pressure in the Hydraulic System to release pressure in the hydraulic line.

3. Use the vacuum pump and attach a pressure gauge to the pressure test port.

4. Disconnect the P1 and P2 delivery hoses on the pump side and plug the disconnected hoses.

5. Connect the test hoses to the P1 and P2 discharge ports and connect them the flow meter on the IN side.
(Use the T-joint adapter to combine the flows.)

6. Attach the T-joint adapter to the OUT side of the flow meter and connect the P1 and P2 delivery hoses that were
plugged in step 1.

7. Remove the vacuum pump and bleed air from the pump, making sure there are no oil leaks in any of the lines.

Measurement
1. Open the loading valve of the flow meter all the way and start the engine.
2. Bring the hydraulic oil temperature to 50 + 5°C (122 £ 9°F).
3. Set the engine to maximum RPM.
4. Gradually close the flow meter's loading valve until it reaches the main relief pressure, then measure the oil flow
and engine RPM at each pressure.
5. Take three measurements of the oil flow, determine the average and take that as the measured value.
6. Convert the measured value to what it would be with the engine at its rated RPM.
RY9212180HYS0220USO
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RY9212091HYS213A

Actual AUX PQ Value Measurement

Measurement preparation

Place the machine on flat, hard ground, lower the bucket and
the blade and stop the engine.

2. Follow the chapter on "Releasing Pressure in the Hydraulic
System" and release pressure in the hydraulic lines.

3. Connect a vacuum pump.

4. Connectthe AUX discharge (high pressure side) and the IN side
of the flow meter with a test hose.

5. Connect the OUT side of the flow meter and the AUX discharge
(low pressure side) with a test hose.

6. Remove the vacuum pump.

Measurement

1. Hydraulic oil temperature of 50 £ 5 °C (122 £ 9 °F).

2. Open the loading valve of the flow meter and start the engine.

3. After bringing the engine to maximum RPM, operate the AUX.

4. Gradually close down the loading valve of the flow meter and
measure the flow at each pressure level.

5. Perform the measurement 3 times; take the average and use
this as the measurement value.

H IMPORTANT

(1) Test Hose
(2) Flow Meter

Take care not to make an error in the direction of oil flow
and the IN direction of the flow meter.

(A) AUX High Pressure Side
(B) AUX Low Pressure Side

RY9212180HYS0221USO
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Pilot Pressure

Primary Pilot Pressure Measuring Procedure

Place the machine on flat, hard ground, lower the bucket and
the blade and stop the engine.

Follow the chapter on "Releasing Pressure in the Hydraulic
System" and release pressure in the hydraulic lines.

Attach a pressure gauge to the pilot pressure detection port.
Start and idle the engine, and check that there is no oil leakage
when the machine's lock lever is released.

Raise engine speed to maximum rpm, and use the pressure
gauge to measure pilot pressure under no load.

Perform the measurement 3 times; take the average and use
this as the measurement value.

Conduct at oil temperature 50 £ 5 °C (122 £ 9 °F).

Primary Pilot Pressure Adjustment Method

1.

M
)
@)
4)

Loosen the relief valve lock nut of the unload valve.

Adjust by turning the adjuster screw with a hexagonal wrench
and then tighten the lock nut.

After adjusting, check the set pressure.

Pilot Pressure Detection Port (a) Pressure Increase
Lock Nut (b) Pressure Decrease
Adjuster Screw
Unload Valve
RY9212180HYS0222US0
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RY9212180HYS204B

Pilot Secondary Pressure Measuring Procedure

[P

ok

M
)

M
)
@)
4)
(%)
(6)
)
8)
(9)

urpose ]

Measure the pressure between the control valves and the oil
from each pilot valve and solenoid and make sure they are at
specified values.

If the pressure is lower than the factory specification, in general
it indicates something may be wrong with the pilot valve or
solenoid valve.

Place the machine on flat, hard ground, lower the bucket and
the blade and stop the engine.

Follow the chapter on "Releasing Pressure in the Hydraulic
System" and release pressure in the hydraulic lines.

Fit a T-joint to the pilot port on the control valve side to be
measured, and attach a pressure gauge.

Start and idle the engine, then check that there is no oil leakage.
Take the engine to maximum RPM, then operate the lever to be
measured and take the pilot pressure reading at full stroke.
Perform the measurement 3 times, take the average and use
this as the measurement value. Conduct at oil temperature 50 %
5°C (122 £ 9 °F).
Adapter

Pressure Gauge

(3) TestHose

RY9212180HYS0223US0

Swivel Right
Swivel Left
Arm Crowd
Arm Dump
Boom Up
Boom Down
Bucket Crowd
Bucket Dump
Blade Down

(a) Main P1 Relief Valve(aP1)
(b) Main P2 Relief Valve (aP2)
(c) Main P3 Relief Valve (aP3)

(10) Blade Up

RY9212180HYS0224US0
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Overload Relief Valve Pressure Measurement Procedure

H IMPORTANT
* If it is necessary to check the overload relief pressure on this machine, measure the main relief pressure
of each circuit (boom, arm, bucket, blade and AUX) and if the main relief pressures are within factory
specifications, the overload relief valve is judged to be normal.
* If there is a problem, we recommend replacing the overload relief valve as an assembly.
¢ |If a measurement has to be made for some reason, the procedures is as follows.
/'_ — A
/ Lo
5
/ / (5)
a \ 5
/ / \ (4)
’Q-_( B (2)
J/ \ /(1)
- — C /V
RY9212091HYS199A )
A : Injection Pressure Tester B : Overload Relief Valve C: Control Valve
Tested
No. Parts Name Qty Notes
(1) Support 1
To hold the tester steady, fasten the tester to this support with
(2) Bolt (M10 x 35) 2 bolts/nuts (2) and (3).
(3) Nut (M12) 2
(4) Pipe joint (M12-G2) 1 Connect the hose and the tester.
(5) Test hose (1/4) 1
(6) Straight pipe joint (S, G3-G2) 1
(7) Plug (PT1/8) 1 Plug the pressure detection port of the straight pipe joint (6).

Measurement preparation

1.
2.
3.

4.
5.
6

Place the machine on flat, hard ground, lower the bucket and the blade and stop the engine.

Follow the chapter on "Releasing Pressure in the Hydraulic System" and release pressure in the hydraulic lines.
Using the vacuum pump, disconnect the high pressure hose on the valve suction port fitted for the overload relief
valve to be tested and then plug the disconnected hose.

Remove the pipe joint from where the hose was disconnected and fit a straight pipe joint (6).

Connect a test hose to this pipe joint (6) and to the injection pressure tester.

Remove the vacuum pump.

Overload Relief Valve Measurement

1.
2.

Add pressure until the overload relief valve opens and then read the pressure at that point.
Perform the measurement 3 times; take the average and use this as the measurement value.

A CAUTION

Be sure to use a test hose that is durable enough to withstand the set pressure that is being tested.
Be careful to tighten connections fully and to the right ports.

*« When removing hoses after the tests, loosen the pipe joint (4) and the injection pressure tester slightly

and make sure the pressure is relieved before disconnecting any hoses.
RY9212180HYS0225USO
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Measurement Equipment

G (1) Support
A 100 mm (3.94 in.)
I 4 B 50 mm (2.0 in.)
Al D c t=2.3 mm (0.09 in.)
. D 70 mm (2.8 in.)
E E 15 mm (0.59 in.)
c E_ F 600 mm (23.6 in.)
B F G 2-11 mm (2-0.43 in.)
RY9212032HY S089A Material quality: STKR400
RY9212091HYS0126USO
4) Pipe joint (M12-G2
|2.5ac ( C :.232) A ( ) p j ( ) .
K “C, D B A 47 mm (1.8 in.)
ol B 12 mm (0.47 in.)
> e F K‘E c 15 mm (0.59 in.)
C1 ||
ula D 20 mm (0.79 in.)
L CD J\ | . . E 10 mm (0.39in.)
U v — NS F 12 mm (0.47 in.)
C1 G ¢8 mm (0.3in.)
RY9212032HYS090A N M H é3 mm (0.1 n.)

I ¢ 18 mm (0.71 in.)

J $9.5+ 0.2 mm (0.37 £ 0.01 in.)

K 19 +0, - 0.35 mm (0.75 + 0, - 0.01 in.)

L 21.9 mm (0.86 in.)

M M12x 1.5

N G1/4

o 30°

RY9212091HYS0127USO
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RY9212180HYS208A

Swivel relief valve pressure

IMPORTANT

When checking the relief pressure of the swivel motor on
the machine, measure the main relief pressure and if the
main relief pressure is within factory specifications, the
swivel relief valve is considered to be normal.

If there is a problem, we recommend replacing the swivel
relief valve as an assembly.

Place the machine on flat hard ground surface, lower the bucket
and the blade, and stop the engine.

Follow the chapter on "Release of pressure in the hydraulic
system" to release pressure in the hydraulic line.

Attach a pressure gauge to the pump pressure detection port.
Start and idle the engine, and check that there is no oil leakage.
Place the bucket against something robust, lock the machine so
that it does not move, slowly operate the swivel lever from left to
right and from right to left, and take the main relief pressure
reading at maximum engine speed.

Perform the measurement 3 times; take the average and use
this as the measurement value.

Conduct the test at oil temperature 50 £ 5 °C (122 £ 9 °F).
NOTE

Swivel motor's relief valve pressure cannot be measured
on the side of pressure detection port of the pump because
the main relief valve opens first.

(1) P3 (3) Swivel right relief valve (cSR)
(2) Swivel left relief valve (cSL)

RY9212180HYS0226US0O
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Overload Relief Valve Pressure Measurement Procedure

B IMPORTANT
¢ If a measurement has to be made for some reason, the procedures is as follows.

2
RY9212180HYS220A
(1) Swivel Motor (4) T Joint (a) To Control Valve (b) Overload Relief Valve
(2) TestHose (5) Hand Pump Tested

(3) Pressure Gauge

Place the machine on flat, hard ground, lower the bucket and the blade and stop the engine.

Follow the chapter on "Releasing Pressure in the Hydraulic System" and release pressure in the hydraulic lines.
Using the vacuum pump, disconnect the high pressure hose on the swivel motor port fitted for the overload relief
valve to be tested and then plug the disconnected hose.

Connect the test hose and hand pump to the port which disconnected hose.

Remove the vacuum pump.
Add pressure until the overload relief valve opens and then read the pressure at that point.

Perform the measurement 3 times; take the average and use this as the measurement value.

A CAUTION

* Be sure to use a test hose that is durable enough to withstand the set pressure that is being tested.

* Be careful to tighten connections fully and to the right ports.
* When removing hoses after the tests, loosen the release valve of a hand pump and make sure the

pressure is relieved before disconnecting any hoses.

wn =

No ok

RY9212180HYS0242US0
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RY9212148HYS234B

Swivel Motor Drain Volume

1. Before measuring, operate the swivel left and right repeatedly to
sufficiently warm up the swivel motor. Hydraulic oil temperature
of 50 £ 5 °C (122 £ 9 °F).

2. Place the machine on flat, hard ground, lower the bucket and
the blade and stop the engine.

3. Follow the chapter on "Releasing Pressure in the Hydraulic
System" and release pressure in the hydraulic lines.

4. Connect a vacuum pump.

5. Disconnect the swivel motor's drain hose from the swivel motor
side, and insert a plug in the disconnected hose.

6. Connect a test hose (e.g., low-pressure vinyl hose) to the drain
port on the swivel motor side.

7. Remove the vacuum pump.

8. Operate the swivel lever at full stroke for one minute with the
engine at maximum rpm, and while maintaining the swivel
status at the same speed, collect hydraulic fluid from the drain
hose in a receptacle and take the measurement.

9. Take the measurement from right to left and left to right two to
three times, and determine the maximum value.

A CAUTION

« Before starting this test, make sure the swivel range is
clear of people and obstacles.

(a) 20to40cm (7.9 to 15.7 in.)
RY9212180HYS0227US0
Travel Motor Drain Volume

1. Before this test, turn on the travel motor and allow it to warm up
thoroughly. Hydraulic oil temperature of 50 £ 5 °C (122 + 9 °F).

2. Place the machine on flat, hard ground, lower the bucket and
the blade and stop the engine.

3. Follow the chapter on "Releasing Pressure in the Hydraulic
System" and release pressure in the hydraulic lines.

4. Connect a vacuum pump.

5. Disconnect the travel motor's drain hose from the travel motor
side, and insert a plug in the disconnected hose.

6. Connect a test hose (e.g., low-pressure vinyl hose) to the drain
port on the travel motor side.

7. After disconnecting the vacuum pump, start the engine, jack up
the machine and raise the crawler above ground level.

A CAUTION

* Place safety blocks and supports under the jacked up
machine to prevent it from dropping.

8. Rotate the crawler on the side to be measured for one minute
with the engine at maximum rpm, collect hydraulic fluid from the
test hose in a receptacle, and take the measurement. Take the
measurement from back to front and front to back two to three
times, and determine the maximum value.

A CAUTION

» For safety's sake, keep hands and feet out from under the

crawler.
(1) Travel Motor (3) Swivel joint
(2) Plug (4) Graduated Cylinder
RY9212180HYS0228USO
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[RY9212001HY.S702A

— -

RY9212091HYS160A

o

RY9212001HY,S703A ’

Swivel Block Performance

1.

Before measuring, operate the swivel left and right repeatedly to
sufficiently warm up the swivel motor. Hydraulic oil temperature
of 50+ 5 °C (122 £ 9 °F).

Place dirt or a weight of the specified weight (JIS heap x specific
gravity 1.8) in the bucket.

Specified weight: 60kg, 140 Ibs

The ground slope for this test should be 20° and the machine
set on the slope with the front perpendicular to the sloping
surface.

The front attitude should be with the arm cylinder fully
compressed and bucket cylinder fully extended, holding the
boom on a straight line between the boom base pin and bucket
pin.

Place markers on the circumference of the swivel bearing and
track frame.

Start the engine, release the safety lock lever at idling rpm (lever
down), and measure the slippage over one minute.

Take the measurement from right to left and left to right two to
three times, and determine the average value.

A CAUTION

* Before starting this test, make sure the swivel range is

clear of people and obstacles.
RY9212091HYS0077USO

Travel Block Performance

1.

2.

ok

Before this test, turn on the travel motor and allow it to warm up
thoroughly. Hydraulic oil temperature of 50 + 5 °C (122 + 9 °F).
For this test, set the machine on hard ground or concrete with a
slope angle of 20°.

Stop the machine on the slope, and set the front in a travel
attitude.

Place the travel lever in neutral and stop the engine.

Make marks on the track frame and crawler, and measure the

slippage over ten minutes.
RY9212091HYS0103USO
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RY9212091HYS161A

RY9212091HYS162A

RY9212091HYS164A

Hydraulic Cylinder Drift Amount

1. Before measuring, repeat front operations and fully warm up
each cylinder. Hydraulic oil temperature of 50 + 5 °C (122 +
9 °F).

2. Place dirt or a weight of the specified weight (JIS heap x specific
gravity 1.8) in the bucket on flat hard ground. Specified weight:
60kg, 140 Ibs

3. The front attitude should be with arm cylinder fully compressed,
bucket cylinder fully extended, and bucket bottom
approximately 1.0 m (40 in.) above ground level. Note that the
arm cylinder should return about 50 mm (2.0 in.) from the stroke
end, and be outside the cushion range.

4. Stop the engine, and place marks on the boom, arm and bucket
cylinder rods.

5. After ten minutes has elapsed, measure the boom cylinder
compression, arm cylinder extension and bucket cylinder
compression.

RY9212091HYS0079USO

Hydraulic Cylinder Operating Time

Boom Cylinder Measurement

1. Before measuring, repeat front operations and fully warm up
each cylinder. Hydraulic oil temperature of 50 £ 5 °C (122 +
9 °F).

2. The attitude for measurement should be with maximum
compressed length of the arm cylinder and bucket cylinder.

3. Raise the engine speed to maximum rpm, operate the boom
control lever to full stroke, and measure the time it takes to move
from the position with the bucket touching the ground (maximum
down position) to maximum up position (position above ground).
(Do not include cushion operating time)

RY9212091HYS0104USO

Arm cylinder measurement

1. Before measuring, repeat front operations and fully warm up
each cylinder. Set the hydraulic fluid temperature to 50 £ 5 °C
(122 £ 9 °F).

2. With the engine at maximum rpm, operate the arm control lever

to full stroke, and measure the time required for arm in and out.
RY9212091HYS0081USO

Bucket cylinder measurement

1. Before measuring, repeat front operations and fully warm up
each cylinder. Set the hydraulic fluid temperature to 50 £ 5 °C
(122 £ 9 °F).

2. With the engine at maximum rpm, operate the bucket control
lever to full stroke, and measure the time required for bucket

crowd and dump.
RY9212091HYS0082USO
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Swing cylinder measurement

1. Before measuring, repeat front operations and fully warm up
each cylinder. Set the hydraulic fluid temperature to 50 + 5 °C
(122 £ 9 °F).

2. The front attitude should be with arm cylinder fully compressed,
bucket cylinder fully extended, and bucket bottom
approximately 1.0 m (40 in.) above ground level.

3. At maximum engine rpm, perform a full throttle stroke swing
from left to right and right to left, and measure the time required
to achieve this.

RY9212091HYS161A RY9212091HYS0083USO

Blade cylinder measurement

1. Before measuring, repeat front operations and fully warm up
each cylinder. Set the hydraulic fluid temperature to 50 + 5 °C
(122 £ 9 °F).

2. The vehicle attitude for measurement should be jacked up by
the front, assuring full stroke of cylinder, top to bottom.

3. With the engine at maximum rpm, operate the blade control
lever to full stroke, and measure the time required for blade up
and down operation.

RY9212091HYS0084USO

Measurement of required swivel time

1. Before measuring, repeat left-right swivel operation to
thoroughly warm up the swivel motor. Set the hydraulic fluid
temperature to 50 £ 5 °C (122 £ 9 °F).

2. The attitude for measurement should be with maximum
extension of the boom cylinder, arm cylinder and bucket
cylinder.

3. At maximum engine rpm, operate the swivel control lever at full
stroke, and measure the time taken for three turns of the swivel
unit.

RY9212091HYS166A
A CAUTION

* Before commencing measurement, make sure there are no

persons or obstacles within the swivel range.
RY9212091HYS0085USO

Travel Speed

1. Before measuring, adjust the left and right crawlers to even

tension, and operate the travel motor to thoroughly warm it up.

Set the hydraulic fluid temperature to 50 £ 5 °C (122 + 9 °F).

The measuring attitude should be travel attitude.

3. At maximum engine rpm, perform a 5.0 m (200 in.) run-up and
10 m (390 in.) forward run, and measure the time required.

N

(a) Run-Up (5.0 m, 200 in.) (b) Measuring Area (10 m, 390 in.)
RY9212091HYS0086USO

RY9212091HYS167A
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Amount of travel drift

1. Before measuring, adjust the left and right crawlers to even

asaaiaty —h\ tension, and operate the travel motor to thoroughly warm it up.
o _ ) _ Set the.hydraulic fluid temperature tp 50+5°C (122 £ 9 °F).
TN 2y 2. Determine a 10 m travel course on firm, flat ground, and set the
QZUZZZ @) measuring attitude to travel attitude.

3. At maximum engine rpm, travel for 10 m (390 in.), and measure
the amount of drift (a).

4. Perform the measurement three times, backwards and
forwards; determine the average value, and take this as the
measured value.

RY9212001HYS555A

(a) Travel Drift (b) 10 m, 390 in.
RY9212091HYS0087USO

Lever operating force

1. Measurements on left and right control levers.

2. At maximum engine rpm, operate a control lever to full stroke,
and take the value just before the stroke end as the measured
value.

3. Take three measurements, determine the average and take that

as the measured value.
RY9212091HYS0088USO

Lever stroke

1. Stop the engine.

2. Move each control lever (travel, arm, bucket, blade and swivel)
from neutral to stroke end, and measure at the top center of the
grip.

If there is backlash in neutral, take two measurements.
Measurement is by linear dimensions.

Perform the measurement three times, determine the average

value, and take this as the measured value.
RY9212091HYS0089USO
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14. HYDRAULIC DEVICE PERFORMANCE
STANDARDS

Piston Pump P-Q Performance (Measured)

(a)

RY9212180HYS221A

15

(A)

14

13

12&0——0\(
11 AN

10

\<f

@ \'\

0.0

10.0

20.0 30.0
(b)

40.0 50.0

(1) P3=0.49 MPa (5.0 kgflcm?,

(A) Horsepower curve

(a) Flow: q1=q2(cc/rev)q1: P1 (b) Pressure: P1+ P2 (MPa)

71 psi) flow q2: P2 flow (Flow meter reading)x2
(2) P3=17.2 MPa (175 kgf/cm?,
2490 psi)
Engine RPM: 2400 rpm
P3 No-load (P3 = 0.49 MPa) P3 Relief (P3 = 17.2 MPa)
Pressure Flow Rate Pressure Flow Rate
0.0 MPa 12.0 cclrev 0.0 MPa 11.5 cclrev
5.0 MPa 12.0 cclrev 5.0 MPa 9.9 cclrev
10.0 MPa 11.9 cclrev 10.0 MPa 8.3 cclrev
15.0 MPa 11.7 cclrev 15.0 MPa 6.7 cclrev
20.0 MPa 10.3 cclrev 20.0 MPa 5.0 cclrev
25.0 MPa 8.4 cclrev 25.0 MPa 3.5 cclrev
30.0 MPa 6.9 cclrev 30.0 MPa 2.7 cclrev
35.0 MPa 5.5 cclrev 35.0 MPa 2.5 cclrev
40.0 MPa 4.7 cclrev 40.0 MPa 2.4 cclrev
A CAUTION

* Measured values may vary depending on the machine.

¢ This data is of values converted to the rated RPM.

¢ The usage limit is 80% of the discharge rate.

RY9212180HYS0240USO
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AUX P-Q Performance (Measured) (STD)

60

50
40

(@) 30 \

20 \

10
0
0 2 4 6 8 10 12 14 16 18 20 22
(b)
RY9212180HY S222A
(a) Flow rate (L/min) (b) Pressure (MPa)

A CAUTION

¢ Measured values may vary depending on the machine.

RY9212180HYS0241USO
AUX P-Q Performance (Measured) (Hi Spec)
60
50 . ()
— /
/
e ’/
40 \“\
(@) 30 ) I~
/
/
20 ,/
RN
'\
10 \\
\\
AN
AN
0
0 5 10 15 20
RY (b)
9212422HYS010A
(1) AUX1 (2) AUX2 (a) Flow rate (L/min) (b) Pressure (MPa)
* Hydraulic oil temperature: 50.05 °C
+ Engine speed: 2530 rpm
» Back pressure (AUX1)
Third line open: 9.0 to 6.0 MPa
Third line closed: 13.5 to 6.0 MPa
RY9212180HYS0254US0
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AUX Proportional Performance (Measured) (Hi Spec)

60

50

—

~

A
40 yd (2
K\ /[
v
3y
(a) 30 ( )__
= MAX MIN
20 A
1
/ o
10 = L
— —
P! L=
7 » = "~
0 4 I~ )
MIN M
-10
(b)
RY9212422HYS011A
(1) AUX1 Left (2530 rpm) (3) AUX2 Left (2530 rpm) (a) Flow rate (L/min) (b) Volume
(2) AUX1 Left (1320 rpm) (2) AUX2 Left (1320 rpm)
* Hydraulic oil temperature: 50.0+5 °C
RY9212180HYS0255US0O
Relief Pressure Table (Measured on New Vehicle)
Item Notes
P1 Main relief pressure (aP1) 21.4 to 22.9 MPa
219 to 233 kgflcm?
P2 Main relief pressure (aP2) 3110 to 3320 psi
17.0 to 18.5 MPa
P3 Main relief pressure (aP3) 174 to 188 kgf/cm?
2470 to 2680 psi
4.6 to 5.1 MPa
Pilot relief pressure (aPP) 47 to 52 kgflcm?
670 to 730 psi
Bottom (b1B)
Boom
Rod (b1R)
23.0 to 25.0 MPa
Bottom (b2B) 230 to 250 kgflcm?
Arm 3355 to 3645 psi
Rod (b2R)
Bucket Bottom (b3B)
Blade Bottom (b4B)
Left (LH) 16.7 to 18.7 MPa
Swivel motor 170 to 190 kgf/cm?
Right (RH) 2425 to 2715 psi
RY9212180HYS0229US0O
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Motor Drain Volume

Item Factory specification Allowable limits Notes
When turnin < 0.5 L/min < 1.0 L/min
9 < 30 cu.in./min < 60 cu.in./min
Swivel motor 3o Umi o0 Lmi
< 3.0 L/min < 6.0 L/min
When locked < 200 cu.in./min <400 cu.in./min
Travel motor When turning <0.2 L/min < 0.4 L/min
(1st speed) <10 cu.in./min <20 cu.in./min
RY9212180HYS0231USO
Front Attachment Performance
Item Notes
Ground —
Max. lift 1.9t0 2.5 sec
Boom Max_ i
ax. it —
Ground 2.3t02.9 sec
Crowd 2.4 t0 3.0 sec
Arm
Dump 2.3t02.9sec
Crowd 2.21t0 2.8 sec
Bucket
Hydraulic cylinder Dump 1.3t0 1.9 sec
operation time Left 4.010 4.6 sec
Swing (STD)
Right 4.61t05.2 sec
Left 4.2t04.8 sec
Swing (Hi spec)
Right 4.7 t0 5.3 sec
Max. down — 1.6t02.2 sec
Max. up
Blade "
ax. up —
Max. down 2.3t02.9 sec
<20 mm
Std. when new <079 in.
Boom
Usage limit < 100 mm
9 <3.94in.
<15 mm
Std. when new <0.59in.
Arm s
- <75 mm
Usage limit <3.0in.
Hydraulic cylinder drift
Std. when new <10 mm
’ <0.39in.
Bucket
Usage limit < 50 mm
9 <1.97in.
<25 mm
Std. when new <098in.
Blade
Usage limit < 50 mm
9 <2.00 in.
RY9212180HYS0257US0O
Swivel Performance
Item Notes
When stopped
Swivel Block Performance S<157 ”.‘m
When Idling <6.181in.
Swivel speed 3revs 16.5t0 20.2 sec/ 3 revs
RY9212180HYS0243US0
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Travel Performance

Item Notes
300 mm
Travel block performance 1.8in.
1st 12.4t0 15.7 sec/ 10 m (394 in.)
Travel speed Rubber
2nd 7.1t08.8sec/ 10 m (394 in.)
. <600.0 mm
Amount of travel drift <236 in.
RY9212180HYS0244US0
Control Lever Load / Stroke
Item Notes
Boom
Bucket 5t0 14 N
0.5to 1.5 kgf
Arm 2.0to0 3.3 Ibf
Swivel
20to 30N
L ting f Blade 2.0 to 3.0 kgf
ever operating force 5t 6 Ibf
36to 64 N
Accelerator 3.6 to 6.6 kgf
8 to 14 Ibf
15t0 24 N
Travel 1.5t0 2.5 kgf
3.3t0 5.5 Ibf
Up
Boom
Down
Crowd
Arm
Dump 62 to 82 mm
Crowd 25t03.2in.
Bucket
Dump
Lever stroke . Left
Swivel
Right
Up 67 to 87 mm
Blade Down 2.7t03.4in.
Front 69 to 89 mm
2.81t03.5in.
Travel
Rear 71t0 91 mm
2.81t03.5in.
RY9212180HYS0245US0
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15. TROUBLESHOOTING

Front System Troubleshooting

All front operations slow or not moving

Cause Inspection point Remedy Reference
page
Defect of the engine itself Engine speed measurement | Adjust each engine part -
Insufficient hydraulic fluid volume Check hydraulic tank oil level | Replenish the hydraulic fluid
or oil deterioration and oil quality supply or change the oil
Suction line (suction filter) Inspect the suction line Clean the suction line
blockage (suction filter) Replace the suction line
Pilot relief valve faulty operation or . . Ad.JUSt’ clean or replace pilot
. Test pilot primary pressure relief valve
poor pilot pump performance ;
Replace pilot pump
Poor main relief valve operation or | Measure main relief valve Adjust, clean or replace main
seating pressure relief valve
Defeqtlve pump installation Pump mstallatlon coupling Replace pump coupling
coupling inspection
Pump drive shaft breakage Pump drive shaft inspection Replace shaft
\é\g?tasr or damage to internal pump Pump inspection Repair or replace pump
Either pilot valve right or left does not move or front attachments are slow
Cause Inspection point Remedy Reference
page
Pilot valve line filter blockage Pilot valve line filter blockage | o0 pilot filter line filter
inspection
. . Measure the pilot secondary Pilot valve disassembly,
Defective pilot valve pressure of the .
. ; cleaning or replacement
corresponding cylinder
Low power in entire hydraulic system
Cause Inspection point Remedy Reference
page
Pilot relief valve faulty operation or . . Ad.JUSt’ clean or replace pilot
: Test pilot primary pressure relief valve
poor pilot pump performance .
Replace pilot pump
Poor main relief valve operation or | Measure main relief valve Adjust, clean or replace main
seating pressure relief valve
Only a certain cylinder fails to move or is slow
Cause Inspection point Remedy Reference
page

The corresponding pilot valve is
faulty

Measure the pilot secondary
pressure of the
corresponding cylinder

Pilot valve disassembly,
cleaning or replacement

Defective specified pressure of
overload relief valve

Inspect overload relief valve
of applicable cylinder

Clean overload relief valve
seat surface or replace

Control valve spool sticks

Inspect control valve spool of
applicable cylinder

Control valve spool
disassembly and cleaning

3-S125
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Cause Inspection point Remedy Reference
page
Defective seal(s) inside the . . Cylinder disassembly and
. Inspect applicable cylinder
cylinder seal replacement
Low power with certain implements
Cause Inspection point Remedy Reference
page
Pilot relief valve faulty operation or . . Ad.JUSt’ clean or replace pilot
; Test pilot primary pressure relief valve
poor pilot pump performance .
Replace pilot pump
Defective specified pressure of Inspect overload relief valve | Clean overload relief valve
overload relief valve of applicable cylinder seat surface or replace
Major front leak (drift) volume
Cause Inspection point Remedy Reference
page
Defective specified pressure of Inspect overload relief valve | Clean overload relief valve
overload relief valve of applicable cylinder seat surface or replace
. Inspect control valve spool of | Control valve spool
Control valve spool sticks . . . .
applicable cylinder disassembly and cleaning
Defective seal(s) inside the ; . Cylinder disassembly and
. Inspect applicable cylinder
cylinder seal replacement
RY9212091HYS0090USO
Travel System Troubleshooting
No travel on one side. Slow. Meandering.
Cause Inspection point Remedy Reference
page
Crawler tension trouble or earth Crawler tension and blockage Knocking earth O.ﬁ crawler
. . and crawler tension -
blockage around crawler inspection .
adjustment
Defective travel pilot valve Travel pilot valve secondary T_r avel pilot valve .
. disassembly, cleaning or
operation pressure measurement
replacement
L Control valve spool Control valve spool
Sticking of control valve spool . . . .
inspection disassembly and washing
Travel motor counterbalance
. Travel motor counterbalance . .
Sticking of control valve spool . . valve disassembily, cleaning
spool inspection
or replacement
. Travel motor drain volume Travel motor disassembly,
Defective travel motor
measurement replacement
Remove the travel outlet hose
Internal leak of swivel joint of the swivel joint, plug it and | Swivel joint seal replacement
measure the relief pressure
Front attachments fails to operate during complex operations or while traveling
Cause Inspection point Remedy Reference
page
Confluence valve sub-spool | . " vl
sticking nspection of control valve Disassembly and washing of
- confluence valve section
Confluence valve main spool spool control valve spool
sticking
RY9212180HYS0232US0
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Swivel System Troubleshooting
Swivel speed slow or no swivel
Cause Inspection point Remedy Reference
page

Defective pilot valve

Measure travel pilot valve
secondary pressure

Pilot valve disassembly,
cleaning or replacement

Swivel section spool sticks

Inspect control valve swivel
section spool

Clean spool

Defective swivel relief specified
pressure

Measure swivel relief
pressure

Swivel relief valve cleaning or
replacement

Internal defect in the swivel motor

Measure swivel motor drain
volume

Swivel motor disassembly,
replacement

Swivel drift
Cause Inspection point Remedy Reference
page
. . Check that the pilot valve Pilot valve disassembly,
Pilot valve spool sticks .
spool has returned to neutral | cleaning or replacement
. . . Inspect control valve swivel Control valve spool
Swivel section spool sticks . : .
section spool disassembly and cleaning
Defective swivel relief specified Measure swivel relief Swivel relief valve cleaning or
pressure pressure replacement
Swivel motor make-up poppet Inspect swivel motor make-up | Make-up poppet disassembly
sticks or defective seat surface poppet and cleaning
; . Measure swivel motor drain Swivel motor disassembly,
Internal defect in the swivel motor
volume replacement
RY9212091HYS0092USO
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1.

(1)

READING THE ELECTRICAL CIRCUIT DIAGRAMS
[11 LAYOUT OF ELECTRICAL CIRCUIT DIAGRAMS

Main Layout

(i) (a) Battery
> (b) | Fuses
(c) | Basic structural components
(@) (d) | Sensors, etc. (input system)
(b) || (c) (e) | Machine ECU
(f) Solenoids, etc. (output system)
(9) Auxiliary equipment
(d) |- (e) =p| (f) (h) | Heater
(i) Basic direction of electrical flow
0]
(@) A CAUTION
* Please note that some items do not conform to this layout.
RY9212180ELS0111USO
(h)
v
RY9212182ELS139A
Electrical wiring chart symbols for harnesses and wires
(@) —
N SENSOR,FUEL s
[SENSOR,FUEL | [SENSOR,FUEL]
BASE: 0.50 L [ ] FUEL_SENSOR _ E BASE](0.50
1 |
| _ _ _DUMMY
3 |
A ® (9) (b) (c) (d)
RY9212166ELS022A (e)
Item (Example) Contents of illustration Reference

(a)

Name of part

Sensor, fuel

(b)

Specification code

All use (common)

Table shown on circuit diagram

(c) | Wire size 0.50 mm?

(d) | Wire color Black Wire color page
(e) Unit symbol Potentiometer with sliding contact Unit symbol page
(f) Pin name Earth

(9) Pin No. 2

(h) | Connector name Sensor, fuel Connector diagram

4-$1
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Colors of Wiring
Color of wiring Color code
Black B
Green G
Blue L
Pink P
Red R
White w
Yellow Y
Brown BR
Gray GY
Light Green LG
Orange OR
Sky Blue SB
(Ex.)

(a) (b) (c)

RY9212038ELS013A

1.25-Y/R means :
1.25 : Wire size (mm?)
Y : Base color (yellow)
R : Stripe color (red)

* Do not pull on or step on wires. Also, do not cut wires on burred
edges or the like.
» Do not twist or pinch wiring when installing it.

(a) Wire Size (mm?) (c) Stripe Color

RY9212038ELS014A

(b) Insulation Base Color

RY9212166ELS0003USO
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Unit symbol
(1) / (10) =] (19) Fox—] @) | [\
@ / (11) o (20) [~ (29) [ﬂ
3) / (12) + (21) ] (30)
@) — (13) + 22) 4] (31) 32)(33) (3;1)
(5) A (14) == (23) 2] é ; E
©) s (15) -+ ey | 1 @2, 5 3
o | =2 (16) - ) | = @
® | 4 an | e @) | Q-
@ | = (18) (27) D

RY9212166ELS093A

(1) Variable (10) Potentiometer with Sliding  (18) Light-Emitting Diode (LED)  (27) Buzzer

(2) Non-Linear Variable Contact (19) Two-Way Breakdown Diode ~ (28) Horn

@)
(4)
(%)
(6)
(7)
(8)
©)

Fixed Setting

Step Variable

Non lonizing Radiation (NIR)
Body GND

Thermistor

Resistor

Variable Resistor

(11) Heating Element

(12) Condenser

(13) Electrolytic Capacitor

(14) Magnetic Core Inductance
(15) PNP Transistor

(16) NPN Transistor

(17) Semiconductor Diode

(21) Normally Open Contact

(22) Auto-Resetting Normally
Closed Contact

(23) Auto-Resetting Normally
Open Contact

(24) Relay Coil

(25) Fuse

(26) Lamp

)

)
(20) Coil

)

)

4-S3

29) Speaker

30) A/C Voltage Source
31) Switch

32) OFF (No Auto-Reset)
33) ON

34) START (Auto-Reset)

N N~~~ o~~~

RY9212166ELS0075US0
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Bus bar markings

(A)
UNIT_A
2.00 B 1 A
2.00 B 2 GND
GND UNIT_B
2.00 B 1 B
2.00 B 2 GND
GND UNIT_C
2.00 B 1 c
2.00 B 2 GND
GND
(B) UNIT_A
2.00 B 1 A
200 B 2 GND
GND UNIT_B
2.00 B 1 B
2.00 B 2 GND
GND UNIT_C
2.00 B 1 c
2.00 B 2 GND
GND
RY9212166ELS024A
(A) Diagram Using Bus (B) Diagram Showing All

Circuits, Not Using Bus

1. Diagrams of circuits with a lot of junction branches, such as power supply circuits, are very complicated if depicted
literally, so a bus should be used where necessary.
2. Acircuit is connected to both sides of the bus.
3. Wire attributes are used respectively for the circuits connected to both sides of the bus. (The circuits forming a
pair on each side of the bus must be connected.)
RY9212166ELS0076USO

Battery terminal and composite terminal markings

1) 3) If terminals are fastened together, such as battery terminals

» Fasten terminals (2) and (3) together with one bolt.
RY9212166ELS0077USO

Battery_lIsolator 1_[:' so0 W
—

60.00 B/R

60.00 BR 1 W WB
1

RY92{121 66ELES026A!
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(1) Main Layout
Connector arrangement sequence
In alphabetical order downwards from top left, and then to column next right.
A > Z
232C A/C_HEATER_POWER2 ANGLE_SW BLOWER_MOTC
00 [2]1]
® C_OF02_6098-
C_WF04_7123-7740-40_1 1C oo ot
- = - C_\WM04_6187-4441
AJC_FAN_SWITCH to_MAIN(A/C_HEATER BOOM_RAISE_¢
_POWER?2) ANTITHEFT_ANTENNA
> : g
E n C_WF02_6189-
C_WMO01_6188-0 0156_1
C_OF06_7123-2865-70_1 0881 . WMB_6169-6171
AIR_FLOW_SENSOR,D _
A/C_HEATER_CONTROLER -
v ! - 6:0:0:9:0 BATTERY(POWER),N_BI
=
RY9212166ELS027A
RY9212166ELS0078USO

Depiction of Connectors

In principle, the connector locking part is shown on the top side.
Female connector terminal numbers start from 1 in the top right corner, looking at the connecting face.
Male connector terminal numbers start from 1 in the top left corner.

(A) (B) (A) Female Connector Terminal
(B) Male Connector Terminal
1 1 (C) Not Waterproofed
2 1 1 o (D) Waterproofed
(€)
4 3 3] 4

00
® <<
00

RY9212166ELS028A
10 terminals or fewer Above-stated pin numbers in all cases. Numbers assigned according to numbering specifications.
Manufacturer's instructions given. Use manufacturer's stated pin numbers.
11 terminals or more s . . Numbers assigned according to above-stated numbering
Manufacturer's instructions not given. L
specifications.

7YY NV VNV

VVVVVVYQ\

AT
32

—

RY9212166ELS029A

RY9212166ELS0079US0O
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Sep- | Waterproofed / No. of Sep- Sep- | Identify- | Sep- Sep-
Male / R . . Com-
Group ara- Not Termi- ara- Housing ara- | ing suf- | ara- ara-
Female . ment
tor waterproofed nals tor tor fix tor tor
O : Open (not 1234-5678-20 Alphanu-
waterproofed) F : Female 8-pin Connector " meric "y
W: M : Male P manufacturer's charac-
Waterproofed part no. ters
LA : Round
automotive F : Female
terminal .
LE : -
Claw-shaped F : Female Hole dia. Moo
automotive
terminal
BA : Automotive
battery lead F : Female
terminal
CB : Female .
bullet terminal F:Female
Blank column
CA ..Male bullet M - Male
terminal
Cc . | PA:Fratmate .. | Tabwidtn 1-95
i onnec- ~ | embeddedbullet | \\ .\ - | 250 (6.3 mm) A-Z
or) terminal (w/out ' 187 (4.75 mm)
cover) 01 110 (2.8 mm)
O : Flat male Z‘:Qf";‘:if
embedded bullet part no.
) M : Male (enter terminal
terminal (w/ )
part no. in
cover) .
series column)
Manufacturer's
O : Flat female sleeve part no. "
bullet terminal F : Female (enter terminal
(w/ cover) part no. in
series column)
PA : Flat female Tab width
; . 250 (6.3 mm)
bullet terminal F : Female
(w/out cover) 187 (4.75 mm)
110 (2.8 mm)
M : Bolt
embedded M : Male Bolt size : Moo Startgr, alternator power
) terminals, etc.
terminal

RY9212180ELS0120USO

[3] PRECAUTIONS ON HANDLING ELECTRICAL CONNECTORS

When disconnecting connectors, grasp the body of the connector and pull it out; do not pull on the wiring harness.
If the connector is the locking type, release the lock and then pull to disconnect.

2. When removing a connector's plastic cover (for water protection) to inspect it, be careful not to let any water get
in the connector. If water does get in, dry it thoroughly before reassembling the connector and putting its plastic
cover securely in place.

3. Straighten any bent connector terminals and make sure none are sticking out or missing. Also make sure there
is no corrosion on the connector's terminals before connecting it.

4. When connecting a locking connector, be sure to press it in until you hear it click and then pull gently on the
harness close to the connector and make sure the harness does not come out.

RY9212001ELS0224US0
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2. ELECTRONIC DEVICE

LAYOUT

(10)

(29)(30)(31)

©® ) @EO 121922

* kk

(1)

No. Part Name No. Part Name
(1) LCD meter panel 17) Relay
(2) User setting switch, Display selector switch (18) Horn
(3) ECU (Main) (19) Electrical outlet
(4) Starter switch (20) Unload valve
(5) Key switch (21) Fuel sensor
(6) Antenna (22) Travel 2-speed switch
(7) Worklight switch (23) %% Heater
(8) Beacon switch (24) Lever lock switch
9) Engine stop switch (25) Fuel pump
(10) LCD meter buzzer (26) Water temperature sensor
(11) Fuel supply warning switch (27) Engine rotation sensor
(12) %% Heater switch (28) Engine stop solenoid
(13) %% Wiper switch (29) Engine oil switch
(14) Battery (30) Starter
(15) Battery isolator (31) Alternator
(16) Fuse box
[Remarks]

* Y%-mark: Cabin only

4-S7
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Hi Spec

(1) ®)
RY9212422ELS001A
(1) Proportional Valves (7) Flow Control Volume (AUX2) (12) Switch (Horn) (A) Around the Fuse Box
(2) Third Line Valve (8) Flow Control Volume (AUX1) (13) Switch (AUX1 Hold) (B) Control Lever (Right)
(3) Relay (Selector Valve) (9) Switch (Third Line) (14) Slide Switch (AUX2) (C) Control Lever (Left)
(4) Relay (Unload) (10) Joint Connector (15) Switch (Selector)
(5) Selector Valve (11) Slide Switch (AUX1) (16) Non Function
(6) Indicator

RY9212180ELS0122US0
General explanation for Hi spec

« The additional needed electrical power supplies for HS version are taken from the main harness and secured with
separate fuses.

+ Switches, solenoid valves and proportional valve are controlled by its 12 V.

* Main control system of the machine is same as U27-4 std. (Meter, ECU, Software)

* Flow control for AUX1 and AUX2 can be adjusted on the meter with rotary switches.

» Select AUX2 or Boom swing by pressing a switch (15).

» Default setting when starting the engine is AUX2. When AUX2 is selected the indication light (6) is OFF.

+ Selecting Boom swing operation activates the indicator light (6).

* Pressing AUX1 hold switch (13) activates AUX1 LH permanently (for breaker). As soon as AUX1 hold switch (13)
or slide AUX1 (11) is pressed/moved again, AUX1 will be deactivated.

RY9212180ELS0121USO
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3. WIRING CIRCUIT
[1] PRECAUTIONS ON HOW TO CLAMP THE ELECTRICAL WIRING

Do not touch the wiring or the area around it.

Do not touch where uncovered.

(1) Anchor Type

(Insert Firmly Until it Catches).
(2) Screw Type

(Insert to the End of the Screw).

(3) and (4) Insert Type: Insert Until it

Locks.

2. Do not clamp to fuel hoses.
3.
4. Be sure to clamp the harness at the clamp position.
5. Clamps for securing harnesses
(A)
(1M 2 @) “) /

7 777

RY9212001ELS068A (B)

Connect connectors and terminals securely so they do not come unplugged when pulled on gently.

(A) Harness

(B) Clamp the Harness so It Stays in
Position and Does Not Move.
Insert the End of the Cable Tie
Into the Hole on the Other Side to
Clamp the Harness.

RY9212001ELS0025US0O

[2] UNPLUGGING ELECTRICAL CONNECTORS AND

WIRING LAYOUT

- <0 o 5)
/ = e

—~— ®

/i . Al /()
W @

(1)

=7;° &

Starter S-Terminal Connector
Engine QOil Switch Connector
Alternator Connector

Fuel Pump Connector

M
)
@)
4)

RY9212001ELS319A

(1) Starter S-terminal Connector

Place Used

Inside engine compartment

(a) Press Lock and Unplug

4-S9

(5) Water Temperature Sensor
Connector
(6) Engine Stop Solenoid Connector

RY9212180ELS0001USO

RY9212180ELS0002USO
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RY9212001ELS321A

(2) Engine oil switch connector

Place Used

Inside engine compartment

(a) Press Lock and Unplug
RY9212180ELS0003USO

(3) Alternator Connector

Place Used

Inside engine compartment

(a) Press Lock and Unplug
RY9212180ELS0005USO

(4) Fuel Pump Connector

Place Used

Inside engine compartment

(a) Press Lock and Unplug
RY9212180ELS0006USO

(5) Water Temperature Sensor Connector

Place Used

Inside engine compartment

RY9212180ELS003A

(a) Press Lock and Unplug
RY9212180ELS0007USO

(6) Engine Stop Solenoid Connector

Place Used

Inside engine compartment

(a) Press Lock and Unplug
RY9212180ELS0008USO

4-S10
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RY.921 2180EISO0AAYE

(7) Fuel Sensor Connector

(7) Fuel Sensor Connector

Place Used

Inside right cover

(8) Fuel Supply Warning Switch
Connector

(8) Fuel Supply Warning Switch Connector

Place Used

Above the fuel filler

(a) Press Lock and Unplug

(9) Engine Revolution Sensor
Connector

4-S11

RY9212180ELS0009USO

RY9212180ELS0010USO

RY9212180ELS0109USO

RY9212180ELS0011USO

RY9212180ELS0012USO
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(@ (9) Engine Revolution Sensor Connector
a
Place Used
Inside engine compartment
(a) Press Lock and Unplug
RY9212180ELS0013USO

(10) Key Switch Connector

(11) Horn Switch Connector

(12) Meter LCD Buzzer Connector
(13) Anti-Theft Antenna Connector

(10) Key Switch Connector

Place Used

Inside right control cover

(a) Press Lock and Unplug

(11) Horn Switch Connector

Place Used

Inside right control cover

RY9212001ELS318A

(a) Press Lock and Unplug

(14) Work Light Switch Connector
(15) Beacon Switch Connector
(16) Engine Stop Switch Connector

RY9212180ELS0014USO

RY9212180ELS0015USO

RY9212180ELS0016USO

(12) Meter LCD Buzzer Connector

Place Used

Inside right control cover

(a) Press Lock and Unplug

4-S12
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RY9212001ELS316A

(13) Anti-theft Antenna Connector

Place Used

Inside right control cover

(b) Lift Up on the Lock and then
Unplug

(14) Work Light Switch Connector
(15) Beacon Switch Connector

Place Used

Inside right control cover

(a) Press Lock and Unplug

(16) Engine Stop Switch Connector

Place Used

Inside right control cover

(a) Press Lock and Unplug

(17) Lever Lock Switch Connector

(17) Lever Lock Switch Connector

Place Used

Inside left control cover

(a) Press Lock and Unplug

4-S13

RY9212180ELS0018USO

RY9212180ELS0020USO

RY9212180ELS0021USO

RY9212091ELS0061USO

RY9212180ELS0022US0O
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(18) Horn Connector

(18) Horn Connector

Place Used

In front of the swivel frame

RY9212001ELS329A

Squeeze the connector and pull

(19) Travel 2-Speed Switch Connector

(19) Travel 2-speed Switch Connector

Place Used

Rear of control panel

(b) Lift Up on the Lock and then
Unplug

4-S14
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RY9212180ELS0024USO

RY9212091ELS0064USO

RY9212180ELS0026USO
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RY9212091ELS148A

(20) Lever Lock Solenoid Connector (21) Travel 2-Speed Solenoid Connector

RY9212180ELS0027US0O

(20) Lever Lock Solenoid Connector

Place Used

Under steps

(21) Travel 2-speed Solenoid Connector

Place Used

Under steps

(a) Press the Retainer and Unplug
RY9212180ELS0028US0O
(22) LCD Meter Connector

RY9212180ELS0029US0

(22) LCD Meter Connector

Place Used

Inside meter panel box

(a) Press Lock and Unplug
RY9212180ELS0030USO

4-S15
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T

RY9212001ELS340A

RY9212091ELS085C

(23) CAN Communication Connector (24) Function Expansion Connector

(23) CAN Communication Connector

Place Used

Under the seat

(a) Press Lock and Unplug

(24) Function Expansion Connector

Place Used

Under the seat

(a) Press Lock and Unplug

(25) Main ECU Connector

Place Used

Under the seat

(a) Press Lock and Unplug

4-S16
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(26) Work Light Harness Connector

RY9212180ELS0035USO
@) (26) Work Light Harness Connector
Place Used
Swivel frame center
(a) Press Lock and Unplug
RY9212180ELS0036USO
(27) Harness Switch Connector
RY9212180ELS0037USO

(27) Harness Switch Connector

Place Used
~ Under the panel
(5
- Lift up the lock on the mating connector and unplug
%HE RY9212180ELS0038USO

RY9212091ELS082A

4-S17
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RY9212180ELS039A

4-S18

(28) Engine harness connector (Signal)
(29) Engine harness connector (Power)
(30) Engine harness connector (Starter)

RY9212180ELS0112USO

(28) Engine harness connector (Signal)

RY9212180ELS0113USO

(29) Engine harness connector (Power)

RY9212180ELS0114USO

(30) Engine harness connector (Starter)

RY9212180ELS0115US0O

KiSC issued 05, 2019 A



u27-4, WSM

ELECTRICAL SYSTEM

Names of the Terminal Signals of the Main ECU Connector (Harness Side)

(

[ ]

|

L] L] L] L] L] L]
21212019 (18|17 (16|15 (14|13 |12|11|10| 9| 8| 7| 65| 43| 2|1
44143 (42| 41(40)39(38|37(36)35(34]33(32|31(30]|29|28(27|26(25|24(23

[1 [1 [ [1 [
RY9212091ELS015A
Connector Connector
Terminal Signal Name Terminal Signal Name
1 - 23 CAN HO
2 - 24 CAN LO
3 Engine revolution in 25 CAN H1
4 RXD (Main CPU) 26 CAN L1
5 TXD (Main CPU) 27 Remote wakeup SW
6 User setting switch 28 Display selector SW
7 - 29 Power output
8 Water temperature sensor 30 Fuel sensor
9 Charge 31 Engine oil SW
10 Front worklight SW 32 -
11 Starter SW 33 Travel speed SW (Hand SW)
12 - 34 Lever lock SW
13 TXD (RF unit) 35 -
14 RXD (RF unit) 36 Analog GND
15 Buzzer out 37 +12 V out
16 Antitheft flusher LED 38 +5V out
17 GND 39 Wake up out
18 - 40 +B (Direct)
19 - 41 Travel speed (Solenoid)
20 - 42 Lever lock solenoid
21 Glow relay 43 AC SW
22 - 44 Alarm
RY9212180ELS0039USO
4-S19
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4. TROUBLESHOOTING (START-UP EQUIPMENT

VERSION)

Engine does not start

Inspection point

Cause

Remedy

Check whether "Remove key
lamp" has blinked when it is in
the start position. Determine
whether it is the registered key
or not in the tester mode.

The engine was not started with the registered
key.

Start the engine with the
registered key.

Is the unload lever up or not?
Check whether "Warning lamp"
has blinked in yellow.

The lever lock switch is pressed in.

Lift the unload lever and then
start the engine.

Check slow-blow & other fuses

Slow-blow &/or other fuses are blown

After determining the cause of
slow-blow and/or other fuses
blowing, replace them.

Check whether GND wire(s)
are securely connected to the
body.

Ground defective

Tighten GND wire bolt(s).

Check battery voltage and
specific gravity.

Battery fault

Recharge or replace the
battery

Check continuity between key
switch terminals

Key switch faulty

Replace the key switch.

Measure the voltage at
terminal B of the starter.

Break in continuity of the harness or starter
relay

Repair the harness
Replace the harness, starter
relay and/or fuses

Measure the voltage at
terminal S of the starter.

Break in continuity in the harness, starter relay
and/or fuses

Repair the harness
Replace the harness, starter
relay and/or fuses

Disconnect the engine stop
solenoid connector and
measure the voltage at the
connector terminals on the
harness side.

Break in continuity in the harness or engine
stop solenoid relay

Repair the harness
Replace the harness and/or
the engine stop solenoid relay

Disconnect the lever lock
switch connector and measure
the voltage at the connector
terminals on the harness side.

Break in continuity of the harness and/or lever
lock fuse
Faulty switch (limit)

Repair the harness
Replace the harness and/or
the fuse.

Replace the switch (limit)

The engine fails to start someti

mes.

Inspection point

Cause

Remedy

Is the key on a metal keyring or
have a metal key fob?

The key fob and/or keyring are interfering with
communication between the key and the
antenna.

Get rid of the key fob and/or
ring.

Engine starts even with unregistered keys

Inspection point

Cause

Remedy

Check whether the anti-theft
system is "OFF" or not
initialized.

As the anti-theft function is not working, even
unregistered keys can start the engine.

Make the anti-theft settings
and register the key.

4-S20
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5. CHECKS
[11 POWER AND GROUND

T IRGE

(9) (10)(11)(12)(13)(14)(15)(16)(17)(18)  (19)(20)
SEas e
g | g% sgddse

(21) M@ (3 @4 )67 @

RY9212001ELS022A

Slow-Blow Fuses

B IMPORTANT
* When replacing a slow-blow fuse, always use the same
capacity fuse and replace it after determining why it blew.

(1) Slow-Blow Fuse (50 A) (3) ECU Main Battery Isolator Mini
(2) Slow-Blow Fuse (60 A) Fuse (10 A)
RY9212180ELS0040USO

Inspecting Slow-blow Fuses

Measurement parameter: check continuity across its terminals
RY9212091ELS0048USO

Fuses

H IMPORTANT
* When replacing a fuse, always use the same capacity fuse
and replace it after determining why it blew.

(1) Fuse Box

RY9212180ELS0041USO
Fuse capacities and circuits
(1) ECU (+B) (12) Radio (AC)
(2) Room Light (13) Electrical Outlet (Socket)
(3) Beacon (14) Starter
(4) Work Light (15) Starter (Signal)
(5) Horn (16) Fuel Pump
(6) Engine Stop (17) Relay Source
(7) Horn Switch (18) ECU (AC)
(8) Meter (+B) (19) Lever Lock
(9) Blower Motor (20) Alternator
(10) Electrical Outlet (21) HS Harness (Hi Spec)

(11) Wiper, Washer
RY9212180ELS0123USO
Inspecting fuses

* Measurement parameter: check continuity across its terminals
RY9212001ELS0031USO
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(A)

RY9212001ELS070A

(B)

RY9212001ELS071A

Precautions when a Fuse Blows

When a fuse blows, there are 2 potential causes. The first is
when an overload of current exceeds the rated amperage of the
fuse, blowing it; the other is when it blows due to a repetitive,
intermittent current.

These two cases can be readily recognized visually, so when a
fuses blows, take note of the following points.

1. When a fuse blows due to an overload of current exceeding its
rated capacity.
An overload current produces a blown fuse such as shown at
left (A).
You should not immediately replace a fuse that blows in this
way with a new one.
The fuse will just blow again when subjected to the overload
current, so first inspect the circuit for a short or a problem with a
device, then after fixing the problem, install a fuse of the same
capacity.
The purpose of the original fuse is to provide a margin of safety,
so never replace a fuse with one of a higher capacity.
If you replace a fuse with one of a higher capacity, it presents
the danger of a current overload damaging the electrical
device(s) and/or the wiring in the circuit before blowing the fuse.

2. When a fuse blows due to a repetitive, intermittent current.
A repetitive, intermittent current produces a blown fuse such as
shown at left (B). In general, this kind of blown fuse occurs after
a relatively long period of time, so it does not happen very often.
With this kind of blown fuse, it is OK to replace it with a fuse of
the same capacity.

(A) Fuse Blown by Current Overload (B) Fuse Blown by Thermal Fatigue
RY9212001ELS0032USO

4-S22
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RY.921 2TBOELS015A|

K=

RY{92112:180ELS0,1 6A

RY9212001ELS072A

RY9212001ELS073A

Ground

Check whether GND wire(s) are securely connected to the

body.

Battery

Check the voltage between the terminals

RY9212180ELS0043US0O

1. Connect a circuit tester between the (+) and (-) terminals of the
battery and measure the voltage across the terminals.

2. If the measurement is below factory specs, check the specific
gravity of the electrolyte.

Voltage between
terminals

Factory specification

Atleast DC 12V

Check the condition of terminal connections

1. Put an electrical load on the battery. (E.g.: Turn the key switch
to RUN and turn a worklight on.

2. Connect the (+) side if the circuit tester to the (+) terminal of the
battery and the (-) side of the circuit tester to the (+) battery
cable. Measure the voltage.

3. Connect the (-) side if the circuit tester to the (-) terminal of the
battery and the (+) side of the circuit tester to the (-) battery
cable. Measure that voltage.

4. If the measurements are greater than factory specs, check the
condition of the contacts at the terminals.

Voltage between
terminals

Factory specification

Less than DC 0.1V

(1) (-) Terminal

4-S23

(2) (+) Terminal

RY9212001ELS0034USO
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[2] STARTING AND STOPPING DEVICES

RY9212001ELS074A

RY9212180ELS017A

Key switch
Checks

1.

Remove the key switch 3P connector.

2. Turn the key switch to the RUN position and then check the
continuity between the red / white wire terminal of the connector
on the key switch side and the red wire terminal on the
connector.

3. Turn the key switch to the START position and then check the
continuity between the black/white wire terminal of the
connector on the key switch side and the red wire terminal on
the connector.

Key switch circuit table
(@—@ : Continuity)
Position (3) (1) ()
STOP
RUN o—F——©O
START e L L]
RY9212050ELS011A
(1) Red/White (3) Red

(2) Black / White

RY9212001ELS0035US0O

Starter
1. Power supply to terminal B

IMPORTANT

The battery voltage always exists at terminal B of the
starter, so do not short it during inspection.

Connect the (+) side of the circuit tester to terminal B of the
starter and the (-) side to the body and measure the voltage.

If the measurement meets the factory spec, the harness
between the battery and terminal B is OK.

If the measurement is outside of factory specs, check the
condition of the battery cable (+) contact and that of the GND (-)
cable and the body.

Measured voltage

‘ Factory specification ‘ 11 to 14 V (battery voltage) ‘

2. Power supply to starter's pull-in and holding coils

—_

Remove the connector from the starter's S terminal.

Connect the (+) of the circuit tester to the connector on the
harness side and the (-) to the body.

Put the machinery operation lock lever in the lock position and
measure the voltage with the key switch held in the START
position.

If the measurement meets factory specs, the circuit from the

battery to the S terminal is OK (harness, key switch, auto-release
relay).

| Measured voltage

Factory specification 11 to 14 V (battery voltage)

(1) Terminal B

(2) Terminal S
RY9212180ELS0044USO

4-S24
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Relay capacities and circuits

(1) Starter (20 A) (5) Cab (40 A)
| (2) Horn (20 A) (6) Glow (20 A)
f (3) Engine Stop (20 A) (7) Beacon (20 A)
et (4) Heater (20 A) (8) Work Light (20 A)
i RY9212180ELS0045US0O

i)

RY.9212180ELS018A

Starter Relay Voltage Test
1. Remove the starter relay.
(a) 2. Key Switch: START
3. Measure the voltage based on the table below.
(? ® gllﬁ:-. Connector Name Pin No Connector Name Pin No
<1> (+ terminal side) : (- terminal side) :
ment
= (@) :?erter relay fusebox <1> Body GND _
RY9212180ELS040A (b) ztjgter relay fusebox <3> Body GND _

Factory spec.: 11 to 14 V (battery voltage)
RY9212180ELS0046USO

Starter Relay Inspection

1. Key Switch: STOP
2. Remove the starter relay.
3. Measure the resistance based on the table below.

Mea-
sure-
ment

(a) 3) (4)
Factory spec.: 108 to 132 Q

Relay Terminal Relay Terminal
(+ terminal side) (- terminal side)

|

RY9212091ELS022A

4. Test the continuity based on the table below.

Mea-
sure-
ment

(a) 1) 2)
Factory spec.: Not continuous

Relay Terminal Relay Terminal
(+ terminal side) (- terminal side)

RY9212180ELS0047US0
Glow Relay Voltage Test
1. Remove the glow relay.
(a) 2. Key Switch: RUN
3. Measure the voltage based on the table below.
© ® Mea- Connector Name . Connector Name .
' 1 sure- (+ terminal side) Pin No. (- terminal side) Pin No.
| <I= | ment
= @) Qlow relay fusebox <> Body GND _
side
RY9212180ELS040B (b) gldo! relay fusebox <3> | Body GND _

Factory spec.: 11 to 14V (battery voltage)
RY9212180ELS0048USO
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Glow Relay Inspection

1. Key Switch: STOP
2. Remove the glow relay.
3. Measure the resistance based on the table below.

|

RY9212091ELS022A

Mea-
sure-
ment

Relay Terminal
(+ terminal side)

Relay Terminal
(- terminal side)

(a)

()

(4)

Factory spec.: 108 to 132 Q

4. Test the continuity based on the table below.

Mea-
sure-
ment

Relay Terminal
(+ terminal side)

Relay Terminal
(- terminal side)

(a)

(1)

()

T

RY9212180ELS019A

o

RY9212180ELS020A

Factory spec.: Not continuous
RY9212180ELS0049US0

Hi spec harness

(1) Selector Valve (AUX2/Swing) (2) Unload
RY9212180ELS0124USO

Engine stop solenoid connector voltage

1. Remove the engine stop solenoid's 2P connector.

2. Turn the key switch to RUN and measure the voltage between
connector terminal 1 on the wire harness side and the body.
Turn the key switch to START and measure the voltage
between connector terminal 2 on the wire harness side and the
body.

3. If the measurement meets factory specs, it is OK.

Measured voltage Factory specification 11 to 14 V (battery voltage)

(1) Engine Stop Solenoid Connector
RY9212180ELS0050USO

4-S26
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(a)

®

LL

RY9212180ELS040C

|

RY9212091ELS022A

Engine Stop Relay Voltage Test

1. Remove the engine stop relay.
2. Key Switch: RUN
3. Measure the voltage based on the table below.

Mea- Connector Name . Connector Name .
sure- R - Pin No. . - Pin No.
(+ terminal side) (- terminal side)
ment
Engine stop relay
(@ | fisebox side <1> Body GND -
Engine stop relay
®) | fisebox side <3> Body GND B
Factory spec.: 11 to 14V (battery voltage)
RY9212180ELS0051USO

Engine Stop Relay Inspection

1. Key Switch: STOP
2. Remove the engine stop relay.
3. Measure the resistance based on the table below.

Mea-

RY9212180ELS002B

sure-
ment

Relay Terminal
(+ terminal side)

Relay Terminal
(- terminal side)

(a)

(3)

(4)

Factory spec.: 108 to 132 Q

4. Test the continuity based on the table below.

Mea-
sure-
ment

Relay Terminal
(+ terminal side)

Relay Terminal
(- terminal side)

(@)

(1)

)

Factory spec.: Not continuous
RY9212180ELS0052USO

Engine stop solenoid

1. Disconnect the engine stop solenoid from the engine.

2. Apply DC 12 V between connector terminal 1 (pull-in coil) and
terminal 2 (holding coil) of engine stop solenoid to see if the
plunger is attracted.

3. Remove the engine stop solenoid connector.

Measure the resistance between connector terminal 2 (holding
coil) and connector body GND.

S » (a)

\ (A)

RY9212180ELS022A

Measured items (+) -) Fa_c.t ory
specification
Holding coil Terminal 2 GND 15.6 Q

4. If not, replace the engine stop solenoid with new one.

(1) Engine Stop Solenoid (A) Pull-In Coil

(B) Holding Coil
(a) Pullln

RY9212180ELS0053USO
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Lever Lock Switch Connector Voltage

1. Remove the 2P connector of the lever lock switch.

2. Turn the key switch to RUN and measure the voltage between
the connector terminal (blue/white) on the wire harness side and
the body.

3. If the measurement meets factory specs, it is OK.

| Measured voltage | Factory specification | 11 to 14V (battery voltage)

RY9212180ELS0117USO

Lever Lock Switch

1. Remove the 2P connector of the limit switch.

2. Move the equipment lock lever up and down and check for
continuity between the connector terminals when the limit
switch is pressed and when it is free.

Key switch circuit table

\ Position Black Black
921»2001 ELS087A
292,200/ E L5087 N FREE (Lever up) No continuity
PUSH (Lever down) o— 0 Continuity
RY9212050ELS012A
(1) Limit Switch (3) Terminals (Black Wire)

(2) Connector

RY9212180ELS0118USO

Battery Isolator

1. Remove the (-) battery cable.

2. Remove the (+) battery cable.

3. Use a circuit tester between battery isolator terminals (a) and
(b) and check for continuity.

4. Put the battery isolator in the ON position (A) and if there is
continuity, it is OK.

Criteria

Normal: Continuity

RY9212180ELS041A Error: No continuity
(A) (B) 5. Put it in the OFF position (B) in the same way and if there is no
{b n continuity, it is OK.

Criteria

Normal: No continuity

Error: Continuity

(1) Battery Isolator (A) ON
(a) Terminal (B) OFF
(b) Terminal
RY9212180ELS0054USO
RY9212180ELS023A
4-S28
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6. METER PANE

L

[11 NAMES AND FUNCTIONS OF METERS AND SWITCHES

(16) (17)

RY9212190ELS006A

@)
(8)

Il
2)\\@ B 4\\// (9)
ST

D) A4
W/(n)

L —(12)

T (14)

| (15)

No.

Name

Function

(1)

Travel 2-speed lamp

Lights when in 2nd

@)

Insert key lamp

Blinks during key registration when
the key is to be inserted

@)

Remove key lamp

Blinks during key registration when
the key is to be removed, or blinks
when key removal has been
forgotten

4)

AUX operating lamp

When set to AUX, blinks when
there is an AUX error

®)

Periodic inspection lamp

Blinks when it is time for a periodic
inspection; lights or blinks upon
entering the periodic inspection
check mode

6)

Time setting lamp

Blinks while setting the clock;
blinks when the time on the clock
may be incorrect

()

Glow lamp

Lights during glow operation

®)

Low fuel warning lamp

Blinks when the fuel is low

[2] NORMAL MODE

©)

Engine oil lamp

Lights when the engine oil
pressure switch is ON

(10)

Charging lamp

Lights when the battery is not
charging

(11)

Rising water temperature lamp

Blinks when the water temperature
is rising

(12)

Warning lamp

Blinks to indicate a warning

(13)

Fuel gauge

(14)

Water temperature gauge

(15)

LCD screen

(16)

User setting switch (SW1)

(17)

Display selector switch (SW2)

Toggles the display or sets/selects
options

1.

RY9212091ELS053A

(1) Key Switch

4-S29

Turn the starter key to the position "RUN".

RY9212190ELS0025USO
(A) STOP
(B) RUN
(C) START

RY9212091ELS0034USO
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@)

O=mh H¢

RY9212190ELS007A
@ | 10

® 22

© | 180868,

@ £

RY9212190ELS008A

[3] USER SETTINGS MODE

RY9212091ELS053A

(©)

RY9212190ELS007A

O=mB B

[y ]

mﬁ+f'

(Lighting)

(M@+RUH

(Lighting)

(c) + ol ]

(Lighting)
RY9212190ELS009A

(1)
()
@)

1.

Pressing SW2 toggles the item displayed on the LCD screen (3)

in a loop.
User Setting Switch (SW1)

Display Selector Switch (SW2)

LCD Screen

Turn the starter key to the position "RUN".

(1) Key Switch

1
()

User Setting Switch (SW1)
Display Selector Switch (SW2)

(3) LCD Screen

4-S30

(b) Engine RPM
(c) Hour Meter

(A) Error Message
(Only Displays to Show a
Warning. It Scrolls Through the
Error Codes at a Rate of 1/Second
in Case of Plural Warning Signs.)

RY9212190ELS0026USO

RY9212091ELS0034USO

Pressing SW1 switches from the normal mode to the user
settings mode.

Pressing SW2 toggles the item displayed on the LCD screen (3)
in a loop.

(a) Periodic Inspection Check Mode
(b) AUX Settings Mode
(c) Time Setting Mode

RY9212180ELS0055US0
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@3)

(1)
pir:
N\

-/

(Lighting)

-w

™S

ﬁ?+@\\\+

n/min

(Lighting)

RY9212190ELSO011A

i

el
Jin

@) ﬁ+

(Blinking)

@) Tr‘*

(Blinking)

@) Tf+

(Blinking)

(4) Tﬁ‘*

(Blinking)

RY9212190ELS013A

Switching to the Periodic Inspection Item Display Screen

1.

2.

M
)
3
4)

After switching to the user settings mode, press SW2 and select
the periodic inspection mode.

After turning the work light switch ON/OFF once, pressing and
holding SW2 switches the display to the periodic inspection item
display screen.

If there are no periodic inspection items, when SW2 is held
down, the buzzer will beep two times and the screen display will
not change.

Periodic Inspection Mode
Display Selector Switch (SW2)
Periodic Inspection Light
Work Light Switch

(a) Press and Hold SW2

RY9212190ELS0028US0O

Checking Periodic Inspection Items and Operations after the

Inspection

1.

M
)
(©)
4)

When there are periodic inspection items, the periodic
inspection lamp blinks and the code(s) of items to be inspected
are displayed on the LCD screen. (For information on the codes
displayed and the periodic inspection items, refer to "Table of
Periodic Inspection Items."

If there are multiple places to be inspected, pressing SW2
toggles the code display in a loop.

Pressing and holding SW2 while the code of a periodic
inspection item is displayed switches the screen to the part
inspection check screen.

Pressing SW2 toggles the selection between YES and NO and
the selected item blinks.

Once a periodic inspection is complete, select YES and then
press and hold SW2 to confirm it. After the buzzer beeps
several times and the inspection item disappears, return to the
normal mode.

If you select NO and then press and hold SW2, thus confirming
it, you can allow the periodic inspection item to continue to be
displayed.

Display Selector Switch (SW2) (a) Press and Hold SW2
Blinks
Periodic Inspection ltem (A) Normal Mode

Checking Inspection Individually

RY9212190ELS0029US0O
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Table of Periodic Inspection Items

When the hour meter has counted up to the hours circled in the maintenance list below, the message appears.

The message shows up as follows.

No.

Check points

Engine oil

Hydraulic oil

Air filter element

Fuel filter cartridge

Engine oil filter

Drive unit oil

Hydraulic return filter cartridge

Hydraulic suction filter element

Pilot filter

ol N[ W[IN]| -~

N

Front idler and track roller oil

N
N

Breather filter

4-S32
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[4] SERVICE DEALER MODE
(1) Table of Diagnostic / Setting Iltems

Number Item Display Notes
1 Engine RPM 1:0000 rpm
2 Battery voltage 2:00.0 \Y,
3 Engine oil 3:0N OFF
4 Charge 4:0N OFF
5 Starter position 5:0N OFF
6 Worklight 6:0ON OFF
7 Water temperature voltage 7:0.00 \%
8 Water temperature 8:00 °C
9 Fuel voltage 9:0.00 \%
10 Fuel resistance 10:000 Q
1 Fuel supply SW 11:ON OFF
12 2-speed SW 12:0N OFF
13 2-speed solenoid 13:0ON OFF
14 Lever lock SW 14:0N OFF
15 Lever lock solenoid 15:0N OFF
[A] Tester (SET-1) 16% Travel alarm pressure sensor / 16:0.00 v
AUX knob (current value) e
17% AUX knob (left setting value) 17:0.00 \%
18% AUX knob (neutral setting value) 18:0.00 \Y
19% AUX knob (right setting value) 19:0.00 \%
20% AUX amperage 20:0.0 A
21% AUX hold SW 21:0N OFF
22% AUX SW 22:0N OFF
23% AUX R setting value 23:00 x 10mA
24% AUX L setting value 24:00 x 10mA
25 Key type 25:0 ;Jrr;l;nn(?zvn: 0, red:1, black:2, yellow:3,
26 Key matches 26:0ON OFF
27 Anti-theft mode 27:0ON OFF
28 Key presence 28:0N OFF
29 Anti-theft antenna 29:0N OFF
EE]EBI'?;)d Error History E:000 Error item
Egg'g?r Entire History 3 YN Y: YES, N: NO

4-S33
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Number Item Display Notes
no-01% | AUX knob setting nob-R
n0-02% AUX activation point setting (with o
attachment)
n0-03% AUX activation point setting (no 3 _
attachment)
no-04% | AUX feeling adjustment 4i————
no-05 Model setting 51:000 When ECU replaced
[D] Dealer Settings (SET-4) n0-06 Mgthod for eliminating periodic 6:Y N Y: YES N: NO
guidance T
0-07 Mgthod for displaying periodic 7Y N Y: YES, N: NO
guidance
no-08 Pe'I’IOdIC inspection offset time 8: 0000 h
adjustment
n0-09 Reguest to set time to display 9 YN Y: YES, N: NO
guidance
no-10% | Travel alarm function 0:YN Y: YES, N: NO
) . Same as with [B] Read error history
[E] Read Entire Error History E:000 (SET-2) (Error count displayed even if

(SET-5)

0)

%: The item which is not used by EU specification.

4-S34
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[A] Tester (SET-1)

Guide to Using the Tester Mode, Check to See the Conditions of the Various Sensors and the Information of
Switches

1. With SW2 pressed down, turn the starter key to the [RUN]
position to enter the service dealer mode. "SET-1" is displayed
on the LCD screen.

2. Pressing SW2 toggles the items displayed on the LCD screen
in a loop.

3. Display "SET-1" and press and hold SW2 to enter the SET-1
tester mode. (to [SET-1 Tester Content Description])

(1) Key Switch (a) Tester

(2) User Setting Switch (SW1) (b) Read Error History

(3) Display Selector Switch (SW2) (c) Clear Error History

(d) Dealer Settings

(A) STOP (e) Read Entire Error History

(B) RUN

(C) START

RY9212190ELS0031USO
O\C
RY9212190ELS012B J
(@) 5 E',: E/min
l Loy
® S5EL-2 ™
| Loy
() 3 E/min
| Loy
(d) 5& ',: - L" E/min
R
@ 5EE-5 " —
o)
RY9212190ELS014A
4-S35
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SET-1 Tester Content Description
L !
S [ gy U B NOTE
+ (@) * Press SW1: Back
"'C-' ﬁBE * Press SW2: Forward, switch
rcu - * Press and hold SW1: Back all the way (Return to SET-1)
(b) * Press and hold SW2: Set
E'a' : :, -: Displayed Item Description
b .
() 1. Engine RPM Ex.: 2086 rpm _
3’ ,-,n When engine is stopped: 0 rpm
' o
Ex.: 11.7V
(b) 2. Battery voltage Battery voltage 0.5V
A ~ o Before engine start: ON
L" v 7b) 3. Engine oil After engine start: OFF
p— 4. Charge Before engine start: ON
5; B’L ’L : 9 After engine start: OFF
(b) " Key at START position: ON
— ~CC 5. Tester position Any other position: OFF
]
! .
o Ui 6. Work light Lit: ON
(b) Off: OFF
AY9212091ELS059A (a) Press and Hold SW2 (b) Press SW2
RY9212091ELS0076USO
Displayed Item Description
= 230 7. Water temperature voltage Ex.:2.34V
(L =P ] "0 Ex.: 26°C (78.8°F)
(b) Displays water temperature voltage and
- temperature
5,', C'I&O 8. Water temperature 0°C (32 °F) — 3.61 V
(b) 100 °C (212 °F) — 0.39 V
= - Ex.: 1.87V
o ,',5' H 9. Fuel voltage E: High, F: Low
(b) Ex.: 57Q
= . Full (F): 3 +1Q
057 10. Fuel resistance Partially full (1/2): 56.5 1 Q
(b) Empty (E): 110 £1Q
— g . Fuel supply warning buzzer activated: ON
: ::E:}- }- 1. Fuel supply switch Fuel supply warning buzzer cancelled: OFF
(b)
RY9212091ELS060A (R)

140

120 t

100 xk

o [N\

ol N

@, N

20 \

-2 \
<

00 1.0 20 30 40 5.0

(d)

RY9212091ELS058A

(A) Relationship between Voltage (c) Water Temperature (°C)
and Water Temperature (d) Voltage (V)
(b) Press SW2

RY9212091ELS0077USO
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* Displayed Item Description
————— . Press switch: ON
:E:L:, 'L 12. Travel 2-speed switch Reloase switch: OFF
‘ (b) Solenoid on: ON
- 13. Travel 2-speed solenoid Solenoid off: OFF
1 r when lever lock is release
1 ','_f =y hen lever lock is released
‘ (b) 14, Lever lock switch Lever lock switch on: ON
' U‘n’: F ’ Lever lock switch off: OFF
LI S 15. Lever lock solenoid Lever lock solenoid on: ON
‘ (b) ’ Lever lock solenoid off: OFF
[ g o i g g
I ] - (b) Press SW2
; (b) RY9212091ELS0078USO
RY9212091ELS061A
‘ Display Item Description
16. Travel alarm pressure sensor .
:5:& Lb, 9 / AUX knob (current value) Ex:2.49V
| (b) 17. AUX knob (left setting value) | Ex: 0.00 V
ST 1 1M 18. AUX knob (neutral setting .
' ‘ (AN n.(cb) value) Ex: 2.50 V
19. AUX knob (right setting
- Ex: 5.00 V
[N g | value
18250 )
. amperage x: 0.
‘ (b) 20. AUX Ex: 0.0 A
— . AUX hold activated: ON
Z
H 9: 5.l B 21. AUX hold switch AUX hold released: OFF
‘ (b) L . AUX activation switch on: ON
S M 22. AUX activation switch AUX activation switch off: OFF
cur '-’"-(’b) 23. Right AUX setting value Ex: 0 x 10 mA
* A 24. Left AUX setting value Ex: 0 x 10 mA
= WICC
c rur- ,L(b) (b) Press SW2
* RY9212190ELS0039USO
= .M -
cUFi
| (b)
gz U
! o
| (b)
=
oY [N]
| (b)
RY9212091ELS062A
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‘ Displayed Item Description
0, = Ex.: 2 (black key)
C S' c, 25. Key type Unknown: 0, red:1, black:2, yellow:3,

* (b) green:4
2, M Key matches: ON
C b' un 26. Key matching Key does not match: ON

‘ (b) (when keys are registered)

T ] . Set to anti-theft mode: OFF
8 r.u '-('b) 27. Anti-theft mode Not set to anti-theft mode: ON

28. KeV Dresence Key present: ON
ES: 3,—, -reyp Key not present: OFF
(b) 29. Anti-theft antenna Antenna norm.aI: OFF
5 - Antenna error: ON
o 9:1_0 F F Return to 1. Engine RPM
(®) (b) P SwW2
ress
12086
(Ul N RY9212091ELS0080USO
RY9212091ELS063A
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[B] Read Error History (SET-2)

[C] Read Entire Error History (SET-5)

Guide to Checking the History of Errors in the Past

(a) 5Elc - : E/min
W GEE-2 i~
o GEE-3
(d) 5E'c - ‘_: R/min
0 GEE-5 | —
o)
RY9212190ELS014A

M
)
3

(A)
(8)
©

With SW2 pressed down, turn the starter key to the [RUN]
position to enter the service dealer mode. "SET-1" is displayed
on the LCD screen.

Pressing SW2 toggles the items displayed on the LCD screen
in a loop.

Display either SET-2 or SET-5, then press and hold SW2 to
enter either the SET-2 read error history mode or the SET-5
read entire error history mode. (To [Guide to SET-2 Reading
Error History] or [Guide to SET-5 Reading Entire Error History])

Key Switch (a) Tester
User Setting Switch (SW1) (b) Read Error History
Display Selector Switch (SW2) (c) Clear Error History
(d) Dealer Settings
STOP (e) Read Entire Error History
RUN
START
RY9212190ELS0034US0O
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(A) (B) Guide to SET-2 Reading Error History
= Guide to SET-5 Reading Entire Error History
g gy B CL _C
b cCC I_J 5 cC b B NOTE
i (@) ¥ (@) * Press SW1: Back
(1) E: 3 I”D’ @) 'C" U :g * Press SW2: Forward, switch
* Press and hold SW1: Back all the way (Return to SET-2 or
{ (b) { (b) SET-5)
} @ E E; 2 * Press and hold SW2: Set
(b) . .
_ * L _ When selecting [SET-2 Read Error History]
(Z)E’-- [ ] (S)C" 11
L’ (X} [ gy o Displayed Item Description
* (b) * (b) Ex.: Error code 18
RY9212091ELS065A (Displays when an error has occurred.
(1) | Error item When there are no errors or after the
entire error history has been cleard, the
screen will display SET-2 and will not
change any further)
2 No. of errors (Tot.al number of Ex.: No. of errors is 10
2
errors does not display)
When selecting [SET-5 Read Entire Error History]
Displayed Item Description
Ex.: Error code 18
(Displays when an error has occurred.
@) | Error item Even when there are no errors or the
entire error history has been cleared, the
content of the error history can be
checked)
Ex.: No. of errors is 12
(4) | Total number of errors (After the entire error.hlstory is cleared,
the number of errors is not cleared and
continues counting up)
Ex.: No. of errors is 10
5) | No. of errors (After the entire error history is cleared,
’ the error count is cleared and it displays
0)
(A) SET-2 (a) Press and Hold SW2
(B) SET-5 (b) Press SW2
RY9212091ELS0081USO
(C) * Displayed Item Description
by B I ] Hour meter when most recent .
M - T (M | error oceurred Ex.: 310h
* () @) Year when most recent error Ex.: 2010
2 ™ 1M occurred ”
@) a4 -
* (b) Month and day when most EX 2010 1.0 09 N )
(3) recent error occurred (0: the year's one's digit; 10/09: October
=, 1mr 9th
o | 1008 )
(b) (C) SET-2, SET-5 (b) Press SW2
RY9212091ELS066A
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(C) * Displayed Item Description
) [] :" ™ After the error history is
U o (1) | cleared, hour meter when the

* (b) first error occurred
2 Im A After the error history is
@ '—JU [ H (2) | cleared, year when the first

* (b) error occurred
@ & ’-08 After the error history is Ex.: 2009/11/08

e L N N (3) | cleared, month and day when (0: the year's one's digit; 11/08:
(b) the first error occurred November 8th)
RY9212091ELS067A
(C) SET-2, SET-5 (b) Press SW2
RY9212091ELS0083USO
(C) * Displayed Item Description
Hour meter when first error

M 0’ l'l_’-l' (1) occurred

* (b) (2) | Year when first error occurred
o M , Ex.: 2009/10/10
@) E’ oo (3) | Month and day whenfirsterror | "' cans one's digit; 10/10: October

* (b) occurred

~

© (81010

(4) | Return to Error Items

(W]
i (b)
w[E 818
i (b)
RY9212091ELS068A
., o =, =
c U & uc
3 ) | (b)

8

(a

£ 0c2c

¥ (@)

w g 028

¥ @)

w & 28
RY9212091ELS069A

(C) SET-2, SET-5

* When there are multiple error items:

(b) Press SW2

RY9212091ELS0084USO

Pressing and holding SW2 while on any step switches the

display to the next error item.

However, once an error item has been displayed, it cannot be

displayed again by returning to it.

After checking the last error item, the display will not switch

again even if SW2 is pressed and held.

To display them again, it is necessary to press and hold SW1
and go all the way back in the service dealer mode screen.

E.g.)

» As E:028 (External 12 V short error) (A) is the last error, the
display on the screen will not switch even if SW2 is pressed.

(A) E:028 (External 12 V Short Error) (a) Press and Hold SW2

(B) Service Dealer Mode Screen

4-S41

(b) Press and Hold SW1
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[D] Clear Error History (SET-3)
Guide to Clearing the History of Errors in the Past

1. With SW2 pressed down, turn the starter key to the [RUN]
position to enter the service dealer mode. "SET-1" is displayed
on the LCD screen.

2. Pressing SW2 toggles the items displayed on the LCD screen
in a loop.

3. Display "SET-3" and press and hold SW2 to enter the SET-3
clear error history mode. (To [Guide to SET-3 Clearing Error
History]

(1) Key Switch (a) Tester

(2) User Setting Switch (SW1) (b) Read Error History

(3) Display Selector Switch (SW2) (c) Clear Error History

(d) Dealer Settings

(A) STOP (e) Read Entire Error History

(B) RUN

(C) START

RY9212190ELS0035US0
(@) 5& ',: - : E/min
1 o)
® S5EL-2 ™
| Cog)
@ 5E&-3 ™
| Ceg)
(d) 5& ',: - L" E/min
| Cog
(e) btt-g E/min 1
o)
RY9212190ELS014A
4-S42
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Method for Storing Error History Data

E.g.) Occurrence of engine oil pressure error (E:014)
1. The following content is displayed when either the SET-2 error
history is read or the SET-5 entire error history is read.
* When SET-2 error history is read, the item total number of
errors does not exist.

Displayed Item SET-2 SET-5
Engine oil pressure error E: 014 E: 014
Total number of errors - 12
No. of errors 10 10
Hour meter when most recent 120 h 120 h
error occurred
Year when most recent error 2009 2009
occurred
Month and day when most recent 4/5 4/5
error occurred
After the error history is cleared,
hour meter when first error 100 h 100 h
occurred
After the err.or history is cleared, 2009 2009
year when first error occurred
After the error history is cleared,
month and day when first error 2/3 2/3
occurred
Hour meter when first error 100 h 100 h
occurred
Year when first error occurred 2009 2009
Month and day when first error 23 23
occurred

2. When a SET-3 clearing of error history is performed,

* And a SET-2 error history is read again, it has "No error
history." and the screen will not switch.

* And a SET-5 entire error history is read again, only the
"number of errors" is cleared, so 0 is shown; the values for
all other items are displayed the same as before performing
SET-3.

* And a SET-5 entire error history is read, the hour meter,
year, month and day of the first error and the total number
of errors are saved and cannot be deleted.

Displayed Item SET-2 SET-5
Engine oil pressure error E:014
Total number of errors No error history 12
No. of errors 0

Hour meter when most recent

120 h
error occurred
Year when most recent error No error history 2009
occurred
Month and day when most recent 4/5

error occurred

(To be continued)
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(Continued)

After the error history is cleared,
hour meter when first error 100 h
occurred
After the err.or history is cleared, No error history 2009
year when first error occurred
After the error history is cleared,
month and day when first error 2/3
occurred
Hour meter when first error 100 h
occurred
Year when first error occurred No error history 2009
Month and day when first error

2/3
occurred

3. If an engine oil pressure error (E:014) occurs again after
performing a SET-3 clearing of error history:
E.g.) Error recurred on June 7, 2009 with 140h on the hour
meter.
» Given that a SET-5 entire error history is read, the hour
meter, year, month and day of the first error are saved and
cannot be changed.

Displayed Item SET-2 SET-5
Engine oil pressure error E: 014 E:014
Total number of errors - 13
No. of errors 1 1
Hour meter when most recent 140 h 140 h
error occurred
Year when most recent error 2009 2009
occurred
Month and day when most recent 6/7 6/7
error occurred
After the error history is cleared,
hour meter when first error 140 h 140 h
occurred
After the err.or history is cleared, 2009 2009
year when first error occurred
After the error history is cleared,
month and day when first error 6/7 6/7
occurred
Hour meter when first error 100 h 100 h
occurred
Year when first error occurred 2009 2009
Month and day when first error 23 23
occurred
RY9212091ELS0198USO
4-S44
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Guide to SET-3 Clearing of Error History

|

@ | 5

NOTE
Press SW1: Back

Press SW2: Forward, switch

Press and hold SW1: Back all the way (Return to SET-3)

Press and hold SW2: Set

Description of Display

Operation

RY9212091ELS070A

YES/NO selections
Y: Clears error history (YES)
N: Does not clear (NO)

Select YES/NO by pressing SW2 or
SW1. The selected item blinks.

()

Return to SET-2 Read Error
History

Pressing and holding SW2 confirms the
choice and the buzzer beeps three

(a)

Press and Hold SW2

4-S45
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[E] Dealer Settings (SET-4)
Guide to Making Various Settings, such as Model Settings

@ S5EL -

® 5E¢E -

© GEE -
5

(d)

@ S5EE -

M
)
@)

(A)
(B)
(©)

With SW2 pressed down, turn the starter key to the [RUN]
position to enter the service dealer mode. "SET-1" is displayed

on the LCD screen.

Pressing SW2 toggles the items displayed on the LCD screen

in a loop.

Display "SET-4" and press and hold SW2 to enter the SET-4
dealer settings mode. (To [SET-4 Table of Dealer Settings])

Key Switch
User Setting Switch (SW1)

Display Selector Switch (SW2)

STOP
RUN
START

4-S46

Read Error History

Clear Error History
Dealer Settings

Read Entire Error History
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SET-4 Table of Dealer Settings
gy gy B
,_'0 [ gy L{ B NOTE
¥ (a) * Press SW1: Back
" | - I ¢ Press SW2: Forward, switch
no-u i * Press and hold SW1: Back all the way (Return to SET-4)
i () - Press and hold SW2: Set
() no - U':' Display Item Description
b i "
{ (b) () | AUX knob setting * gstftelz; ;Z][Gmde to No-01 AUX Knob
© no-0J
. . ) Refer to [Guide to No-02 AUX
(b) AUX activation point setting % L - .
* (2) . Activation Point Setting
(with attachment) .
@ _n Lb' (with Attachment)
no - u - . Refer to [Guide to No-03 AUX
(b) AUX activation point setting % o . .
* 3) (no attachment) Activation Point Setting
5) ™ 5 (no Attachment)
L ? o ) (@) | AUX feeling adjustment % Refer to [Guide to No-04 AUX Feeling
Adjustment]
[y ) i ]
©) | o-U b (5) | Model Setting gztfsrr];(]) [Guide to No-05 Model
(b)
* ©) Method for displaying periodic Refer to [Guide to No-06 Methods of
(7) no- L-: -.' guidance Displaying Periodic Guidance]
* (b) ) Periodic guidance display Refer to [Guide to No-07 Turning
—— ON/OFF Display of Periodic Guidance ON/OFF]
- -t
@) no [ D, ®) Periodic inspection offset time Refer to [Guide to No-08 Periodic
* (b) adjustment Inspection Offset Time Adjustment]
I Y: Request to set time to display Refer to [Guide to No-09 Requesting to
© no o 3 ©) guidance Set Time for Guidance Display]
* (b) (10) | Travel alarm function % Refer to [Guide to No-10 Travel Alarm
(10) mno - :B Function]
* (b) (11) | Return to "AUX knob settings"
i %: The item which is not used by EU specification.
11 -
MW imo=-u (a) Press and Hold SW2 (b) Press SW2
* RY9212180ELS0056USO
RY9212190ELS016A
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J

~

~

v N

(N
J

Guide to No-05 Model Setting

Settings required when the main ECU or meter has been

replaced by new one:

Explanation of Display

Operation

51: No-05 Model, step 1
024: KX015-4
025: KX016-4
026: KX018-4
) 027: KX019-4

028: U27-4
Press SW2 and shift the digit
The selected digit blinks.
Press SW1 and SW2 to raise
and lower the number

Model setting
Enter the setting number and then
press and hold SW2

52: No-05 Model, step 2

-—0 <-l.|-|<-l1_,<--_<-l:|

001: Japan
002: N. America

&)

003: Australia

004: EU

Press SW2 and shift the digit
The selected digit blinks.
Press SW1 and SW2 to raise
and lower the number

Delivery destination setting
Enter the setting number and then
press and hold SW2

®)

53: No-05 Model, step 3

Y: Has AUX (YES)

N: No AUX (NO)

Select YES/NO by pressing SW2
or SW1

The selected item blinks

AUX equipped setting

Pressing and holding SW2 completes
the setting

If U27-4, select "No AUX"

4)

Return to No-05 Model Setting

The buzzer beeps three times

(a) Press and Hold SW2

RY9212180ELS0057USO
Guide to No-06 Method for Eliminating Periodic Guidance

Procedure for changing the deleting steps for the periodic

(a)
@ no-05
RY9212091ELS077A
=~
[ =y W ] 5
3 (a)
o & Y n
i (a)
@ mo-Ub
{

RY9212091ELS078A

checkup guide

Explanation of Display

Operation

Y: Manual

N: Auto

(1) | Select YES/NO by pressing SW2
or SW1

The selected item blinks

YES/NO selections
Pressing and holding SW2 completes
the setting

Return to No-06 Method for
Eliminating Periodic Guidance

(2

The buzzer beeps three times

» If N: Auto is selected, turning the starter key 10 times allows the
content of periodic guidance to be deleted.

(a) Press and Hold SW2

4-S48
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Guide to No-07 Turning Display of Periodic Guidance ON/OFF

Procedure for changing the enable/disable setting for the
periodic checkup guide

Explanation of Display Operation
Y: Display
N: Do not display YES/NO selections
(1) | Select YES/NO by pressing SW2 | Pressing and holding SW2 completes
or SW1 the setting

The selected item blinks

) Return to No-07 Periodic
Guidance Display ON/OFF

The buzzer beeps three times

(a) Press and Hold SW2
RY9212091ELS0094US0
Guide to No-08 Periodic Inspection Offset Time Adjustment

Entering the previous main ECU operating hours when the main
ECU has been replaced by new one:

Explanation of Display Operation

Pressing and holding SW2 shift the
digit right

Offset time adjustment Pressing and holding SW1 shift the
(1) | 8000: Can be adjusted from 0 to | digit left

9999h The selected digit blinks.

Press SW1 and SW2 to raise and
lower the number

Enter the offset time
(2) | Ex.: 310h Pressing and holding SW2 completes
the setting after ones digit is set

Return to No-08 Periodic
(3) | Inspection Offset Time
Adjustment

The buzzer beeps three times

mro-07

3 (a)

O T Y

3 (a)

@ mo=-U
'
RY9212091ELS079A

o

no-Ub

3 (a)

200000010

o g0000

| (b)

o 80310

3 (a)

@ mo - Eo’ 8
RY9212091ELSO080A *

]

mno-089

3 (a)

o g Y n

} (a)

@ mo-UY
{
RY9212091ELS081A

(a) Press and Hold SW2 (b) Press SW2
RY9212091ELS0095US0
Guide to No-09 Requesting to Set Time for Guidance Display

Setting to disable the clock-based warning display

Explanation of Display Operation
Y: Display
N: Do not display YES/NO selections
(1) | Select YES/NO by pressing SW2 | Pressing and holding SW2 completes
or SW1 the setting

The selected item blinks

Return to No-09 Guide to
(2) | Requesting to Set Time for The buzzer beeps three times

Guidance Display

(a) Press and Hold SW2
RY9212091ELS0096USO
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Navigation list of messages

LCD display LED Problem / Error Preliminary Measure
CAN system error The Controller Area Network (CAN) has The machine can be started and driven
' |[E: 8Ot deelpad o . et e 1Y | 0o et any worcith
U . y machine.
RY9212091ELS033A (Bllnklng) function.
This message appears when the fuel
2 Feed fuel . 8 level is low and prompts the operator to -
(No display item) refuel
(Blinking)
3 Periodic check soon (notice) This message means that the regular Operate the machine as usual
(No display item) service is due shortly. P ’
(Blinking)
4 :D\/?/z?r?il: ():heck passed This message means that the regular The machine can be operated but service
g service is due. must be carried out urgently.
(No display item)
(Blinking)
Warning temperature risin
’ ’ The temperature of the coolant is higher Operate the machine only with reduced
5 E s UM S than nor&al 9 loads until the temperature is normal
L ’ again.
RY9212091ELS034A (Blinking)
6 - - - -
Wrong key unable to start The machine cannot be started because
7 Use correct key.

(No display item)

(Blinking)

the wrong key has been inserted.

Registered RED key unable to
8 start
(No display item)

=

ko

(Blinking)

Try starting the engine with the red key
(for registration).

Use correct key.

Clock setting request

Power was interrupted and the clock now

In order to set the clock, press the user

9 (No display item) has to be set again. setting switch.

(Blinking)
10 - - - -

. A This message indicates a step in a Raise the control lever lock; the indicator
11 Raise the control lever lock
procedure. turns off.
(yellow)
(Blinking)

12 Pull out the key

T

(Blinking)

The key must be pulled out.

Pull out the key.

13 Lower the control lever lock

(yellow)
(Blinking)

This message indicates a step in a
procedure.

Lower the control lever lock; the indicator
turns off.
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LCD display LED Problem / Error Preliminary Measure
Oil pressure too low (red)
(Blinking) . . . Stop the engine immediately.
14 E ,’ B ,' L: + The engine oil pressure is too low. The engine may have developed a fault.
RY9212091ELS035A :
(Lighting)
Overheat Allow th hine t | off by idli
= The machine is overheated and must ow fhe mac ine fo goo o by 1Aling.
15 Z 1 5 ool off by idlin Do not switch the engine off as the
R\’9-212'091E'I3'036A' y 9: coolant could then boil over.
(Blinking)
Charging system error (red) .
Blinki The charaina svstem has developed a Check the V-belt. When the V-belt is OK,
16 E s M 05 (Blinking) 9ing sy P let the engine run until the indicator turns
' ] + fault. off
RY9212091ELS037A
- +
(Lighting)
Fuel sensor error
17 E ! B 'l l-'l A The fuel sensor has developed a fault. -
RY9212091ELS038A (red)
(Blinking)
Water temperature sensor error
18 g M The coolant temperature sensor has The functions of the machine are stable
: developed a fault. but overheating cannot be excluded.
{ oo
RY9212091ELS039A (red)
(Blinking)
19 - - - -
Lever lock system error
20 g P P The electrical system in the control lever | The engine can be started but the
[y : o [N} lock has developed a fault. machine cannot be set in motion.
RY9212091ELS040A (red)
(Blinking)
Travel 2 speed system error ‘ i
— - The electrical system in the travel speed | The machine can only be set in motion at
21 ": : "_-,":' : has developed a fault. low speed.
RY9212091ELS041A (red)
(Blinking)
22 - - - -
23 - - - -
24 - - - -
Overvoltage isi i i
I A ;Pé;'saazxtrgggératf:r:gzg \Ilzit?sge Switch the engine off immediately and
25 E s M :!S : . Y. xample, check the battery and the alternator.
y IC being applied to the electric circuit, or Restart the engine
RY9212091ELS045A (red) that there is a problem with the alternator. '
(Blinking)
26 - - - -
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LCD display LED Problem / Error Preliminary Measure
External 5-V system error . ) )
The 5-V sensor supply line has The machine can be started and driven.
27 T VM developed a system fault. Do not perform any work with the
L SN d The main functions are not available. machine.
RY9212091ELS047A (red)
(Blinking)
External 12-V system error . . .
The 12-V sensor supply line has The machine can be started and driven.
28 = M -160 developed a system fault. The main Do not perform any work with the
C» Ul d functions are not available. machine.
RY921209TELS048A (red)
(Blinking)
Starting the engine
29 Ze M 51 A This message indicates a step in a Start the engine; the indicator turns off.
O procedure.
RY9212091ELS049A (yellow)
(Blinking)
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7. TROUBLESHOOTING (METER PANEL)

[1] ENGINE RELATED SYSTEM

(1) Engine Oil Pressure Error (E:014)
[A] Checking Via the LCD Panel Display

L(b)

L(a)

RY9212190ELS018A

o

5tt-2
i (A)
E O
| (B)
E =, "0
L’ o
| (B)
3 1M
o
i (8)
EI = 1r
ooy
| (B)
=L 1
e L
RY9212091ELS089A

(@

(b)

(c)

(d)

(e)

1. LCD Panel Display

1. Check if the warning lamp (a) on the LCD panel is blinking in
red.

2. Check if the engine oil lamp (b) is lit in red or is off.

(a) Warning Lamp
(b) Engine Oil Lamp

(c) Error Message E:014
(Engine Oil Pressure Error)

RY9212190ELS0001USO
[Test Conditions]
1. Key switch : RUN

+ If the engine oil lamp is lit : caused by a short
 If the engine oil lamp is off : caused by break in wiring

Criteria

Normal : no break

Error : has a break

Error : shorted

RY9212091ELS0098US0O
2. Reading the Error History

1. Select the error history reading mode.
2. Read the error history and check the date (year, month, day)
and hour meter of the last error.

E.g.) Given a history with the last error on October 9, 2010 at
310 hours.

(a) Error Code

(b) No. of Errors

(c) Hour Meter at Last Occurrence
(d) Date at Last Occurrence (Y)

(e) Date at Last Occurrence (M/D)

(A) Press and Hold SW2
(B) Press SW2

RY9212091ELS0099USO
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3. Tester Mode
- !
5 E l’: ' 1. Select the tester mode.
{ (A) 2. Check the operation of the engine oil switch as per the table
LM below.
':EU 55 oil Discon oil oil
B -
* (B) Normal lamp nected lamp Shorted lamp
* (a) Key Off OFF Not lit OFF Not lit OFF Not lit
3_ 3:‘5 Key On ON Lit OFF Not lit ON Lit
Key Start OFF Not lit OFF Not lit ON Lit
RY9212091ELS090A

Assessment Criteria

Normal: Not disconnected

Error: Disconnected
Error: Shorted

(A) Press and Hold SW2 (a) ON/OFF Status of the Engine Oil
(B) Press SW2 Switch

RY9212091ELS0100USO

[B] Inspecting Each Device Visually and Physically
1. Checking fuses

1. Checking fuses is not necessary.
RY9212001ELS0008USO
2. Checking relays

1. Checking relays is not necessary.
RY9212001ELS0009USO

3. Cause of Disconnects

[Inspection Conditions]

1. Key switch: STOP

2. Engine oil switch connector disconnected.

3. Break of wiring continuity somewhere in the middle.

Pull on the harness bundle and make sure the harness does not
come unplugged. [Pull with a maximum force of 3 kgf (30 N, 7 1bf)]
If it comes unplugged, plug the connector back in and check the
operation of the engine oil switch in the tester mode again.

RY9212001ELS015A

Assessment Criteria

Normal: Not disconnected

Error: Disconnected

RY9212180ELS0110USO

4. Cause of Short

[Inspection Conditions]

1. Key switch: STOP

2. One of the engine oil switch wires is pinched against or is
touching the body.
If the insulation is stripped, repair it properly and check the
operation of the engine oil switch again in the tester mode.

Assessment Criteria

< A / Normal: Not shorted

RY,92,12180E 1S024 ANy i = Error: Shorted

(1) Engine Oil Switch

RY9212180ELS0060USO
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[C] Testing with a Circuit Tester

[ = ]

] (]

Pnhﬂm1ﬂwhﬂwtduhﬂn|ﬂm|ﬂs

7
[a4] s 241 ] a0 w0 s8] o7 a6 as Jsa [ ss [aa st Jao 20
1

LI ]

[z2]at [0 1s] 18] 716 15[ a8 ]2t [0 o [8]7
[aa] s a2 a1 ] a0 a0 s8] o7 [ a6 as [sa s [a2 st Jao 20
1 1

1

(a) <31>

[Q]
‘ol____

RY9212091ELS107B

[D] Checking the Equipment Itself

1. Checking the Voltage

[Test Conditions]

1. Disconnect engine oil switch connector.
2. Key switch: RUN

3. Test the voltage as per the table below.

Mea- Connector Name . Connector Name .
sure- R . Pin No. R X Pin No.
(+ terminal side) (- terminal side)
ment
Engine oil switch
(a) connector <1> Body ground -
Normal: 12 V (battery voltage)
Error: Greatly different from 12 V
RY9212180ELS0061USO
2. Checking Continuity
[Test Conditions]
1. Key switch: STOP
2. Disconnect the main ECU connector.
3. Test continuity as per the table below.
Mea- Connector Name . Connector Name .
sure- R - Pin No. R X Pin No.
(+ terminal side) (- terminal side)
ment
(a) Engine oil switch <1> Main ECU connector <31>
connector
Normal: Continuous
Error: Not continuous
RY9212180ELS0062USO

1. Measuring the Engine Oil Pressure
[Test Conditions]

1. Disconnect the engine oil switch, attach a pressure gauge and

test the pressure.
2. After testing the pressure, reinstall the
tighten it to the specified torque.

engine oil switch and

Oil switch tapered screw

Tightening torque R1/8

49 KPa
Atidle | Allowable | &'y oticm?
limits .
7.0 psi
Factory 196 to 441 KPa
Engine Oil Pressure specifica- | 2.0 to 4.50 kgficm?
Atrated | tion 28 to 64 psi
RPM 147 KPa
Allowable | 4 5y iom?
limits .
21 psi
15t0 19 N'm

1.5 t0 2.0 kgf-m
10.8 to 14.5 Ibf-ft

Assessment Criteria

Normal: Within allowable limits

Error: Outside allowable limits

2, Settings after replacing device

1. No settings required.
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3. Clearing the Error History

— ) 1. After fixing the problem, select Clear Error History and clear the
gy | n/min 9
SEE-2 ™~ history.
ey 2. After clearing the history, read the error history again and make
B

sure the error does not exist anymore.

Assessment Criteria

(&\\\ 5 Et - E’ E/mi” E— Normal: Error history cleared

Error: Error history failed to clear

» After clearing the error history, the buzzer will sound and the
RY9212190ELS019A ’
screen will not switch even if SW2 is pressed and held.

(a) Press and Hold SW2
RY9212190ELS0002USO
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(2) Charging System Error (E:016)
[A] Checking Via the LCD Panel Display

4

FEBQ /ia)

RY9212190ELS018B

()
«Mm
e

|
ny

"
3
g s

m
3

T
G

3
3

1,

’

¢
C3
0

RY9212091ELS097A

(a)

(b)

(c)

(d)

(e)

1. LCD Panel Display

1. Check if the warning lamp (a) on the LCD panel is blinking in
red.

2. Check if the charging lamp (b) is lit in red or is off.

(a) Warning Lamp (c) Error Message E:016
(b) Charging Lamp (Charging System Error)
RY9212190ELS0003USO

[Inspection Conditions]
1. Key switch: RUN

+ If the charging lamp is lit: a short is the cause
+ If the charging lamp is not lit: a disconnect is the cause

Assessment Criteria

Normal: Not disconnected

Error: Disconnected
Error: Shorted

RY9212091ELS0202USO
2. Reading the Error History

1. Select the error history reading mode.
2. Read the error history and check the date (year, month, day)
and hour meter of the last error.

E.g.) Given a history with the last error on October 9, 2010 at
310 hours.

(a) Error Code (e) Date at Last Occurrence (M/D)
(b) No. of Errors

(c) Hour Meter at Last Occurrence  (A) Press and Hold SW2
(d) Date at Last Occurrence (Y) (B) Press SW2

RY9212091ELS0108USO
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3. Tester Mode
=L _ 2. 185167 WoOde
5 ll: [ (] 1. Select the tester mode.
{ (A) 2. Check the operation of the charging switch as per the table
e Y Y =] = below.
2086
* (B) Nor- Charg- Dis- Charg- Charg-
v mal ing con- ing Shorted ing
i (a) lamp nected lamp lamp
P Key Off OFF Not lit OFF Not lit OFF Not lit
1 wr Key On ON Lit OFF | Notlit ON Lit
RY9212091ELS092A Key Start OFF Not lit OFF Not lit ON Lit

Assessment Criteria

Normal: Not disconnected

Error: Disconnected
Error: Shorted

(A) Press and Hold SW2 (a) ON/OFF Status of the Charging
(B) Press SW2 Switch

RY9212091ELS0109USO

[B] Inspecting Each Device Visually and Physically

1. Checking fuses
Check whether the alternator fuse (10A) is blown.
RY9212001ELS0064USO
RY9212001ELS022A
2. Checking relays
1. Checking relays is not necessary.
RY9212001ELS0009USO

3. Cause of Disconnects

[Inspection Conditions]

1. Key switch: STOP

2. Charging switch connector disconnected.

3. Break of wiring continuity somewhere in the middle.

Pull on the harness bundle and make sure the harness does not
come unplugged. [Pull with a maximum force of 3 kgf (30 N, 7 1bf)]
If it comes unplugged, plug the connector back in and check the
operation of the charging switch in the tester mode again.

Assessment Criteria

Normal: Not disconnected

Error: Disconnected

RY9212180ELS0063USO
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4. Cause of Short

[Inspection Conditions]
1. Key switch: STOP

2. One of the wires of the charging switch connector is pinched
against or is touching the body.
If the insulation is stripped, repair it properly and check the
operation of the charging switch again in the tester mode.

Assessment Criteria

Normal: Not shorted

Error: Shorted

(1) Alternator Connector

1. Checking the Voltage
[Test Conditions]

RY9212180ELS0064USO

1. Disconnect charging switch connector.

2. Key switch: RUN

3. Test the voltage as per the table below.

Mea- Connector Name . Connector Name .
sure- R . Pin No. R X Pin No.
(+ terminal side) (- terminal side)
ment
(a) Alternator connector <1> Body ground -
(b) Alternator connector <2> Body ground -
Normal: 12 V
Error: Greatly different from 12 V
RY9212180ELS0065USO
2. Checking Continuity
[Test Conditions]
1. Key switch: STOP
2. Disconnect the main ECU connector.
3. Remove the alternator fuse (10A).
4. Test continuity as per the table below.
Mea- Connector Name . Connector Name .
sure- R X Pin No. R K Pin No.
(+ terminal side) (- terminal side)
ment
(a) Alternator connector <2> Main ECU connector <9>
(b) Alternator fuse (10A) - Alternator connector <1>
Normal: Continuous
Error: Not continuous
RY9212180ELS0066USO
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[D] Testing the Equipment Itself
!

-—

. Inspecting the alternator

—_

Check for a cut, loose or slipping fan belt.

2. Measure the voltage between terminal B of the alternator and
body GND. If the measured voltage is about 12 V, it is normal.
If the measured voltage is low, it may indicate insufficient
battery capacity or looseness in connections somewhere before
the alternator.

3. Next, start the engine and measure the voltage generated when

the alternator is operating. Take the measurement between

terminal B on the alternator side and the body GND. If the

measured voltage is about 14V, it is normal. If the measured

voltage does not vary from the battery voltage (about 12 V),

then the alternator itself or the regulator is faulty.

Criteria

Normal : Within factory specification

Error : Outside factory specification

(A) Displacement 7 to 9 mm (a) Terminal B
(0.3 to 0.4 in.)

RY9212180ELS0067USO

2. Settings after replacing device

1. No settings required.
RY9212001ELS0013US0

3. Clearing the Error History

1. After fixing the problem, select Clear Error History and clear the

= -" - :? n/min .
5 & [ gl g I a— history.
. er clearing the history, read the error history again and make
(09 2. After clearing the hist dth hist i d mak
O sure the error does not exist anymore.

Assessment Criteria

(&\\\ 5 E 'c - E 2/""” _ Normal: Error history cleared

Error: Error history failed to clear

» After clearing the error history, the buzzer will sound and the
screen will not switch even if SW2 is pressed and held.

RY9212190ELS019A

(a) Press and Hold SW2
RY9212190ELS0002USO

4-S60

KiSC issued 05, 2019 A



u27-4, WSM

ELECTRICAL SYSTEM

(3) Fuel Sensor Error (E:017)

[A] Checking Via the LCD Panel Display

Ces

B
\

RY9212190EL

(a) .@@
. 4

©
(b)o@
s
RY9212190ELS020A
{ A ()
E Y B B |
' Ly 10
| ® (b
£ 10
| ® (0
310
| ® _(d)
20 10
| B (o)
210083
RY9212091ELS094A

1. LCD Panel Display

Check if the warning lamp (a) on the LCD panel is blinking in
red.

(a) Warning Lamp (b) Error Message E:017
(Fuel Sensor Error)

RY9212190ELS0004USO

[Inspection Conditions]
1. Key switch: RUN

Assessment Criteria

Normal: Not disconnected

Error: Disconnected
Error: Shorted

(a) Ifthe Needle is Pegged on the Full (b) If the Needle is Pegged on the
Fuel Level Side: the Cause is a Fuel Level Empty Side: the Cause
Short is a Disconnect

RY9212190ELS0005USO

2. Reading the Error History

1. Select the error history reading mode.
2. Read the error history and check the date (year, month, day)
and hour meter of the last error.

E.g.) Given a history with the last error on October 9, 2010 at
310 hours.

(a) Error Code

(b) No. of Errors

(c) Hour Meter at Last Occurrence
(d) Date at Last Occurrence (Y)

(e) Date at Last Occurrence (M/D)

(A) Press and Hold SW2
(B) Press SW2

RY9212091ELS0117US0O
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3. Tester Mode
5 cCL _ 1. Select the tester mode.
[ gy ' .
* (A) 2. Start the engine.
3. Check the display of fuel resistance values as per the following
,'.‘E B 8 5 table.
* (B) » Judge what the fuel sensor error is by looking at the resistance
; values. Voltages are reference values.
{ (a) Volta
ge .
9“ : _" (reference value) Resistance value
| * ®) (b) Normal 187V 57Q
T} 5 - Disconnected 3.76 V 135Q=<
o ' Shorted 0.00 V 00
RY9212091ELS095A

Assessment Criteria

Normal: Not disconnected

Error: Disconnected
Error: Shorted

(A) Press and Hold SW2 (a) Fuel Voltage
(B) Press SW2 (b) Fuel Resistance Value
RY9212091ELS0118USO

[B] Inspecting Each Device Visually and Physically
1. Checking fuses

1. Checking fuses is not necessary.
RY9212001ELS0008USO
2. Checking relays

1. Checking relays is not necessary.
RY9212001ELS0009USO

3. Cause of Disconnects

[Inspection Conditions]

1. Key switch: STOP

2. Fuel sensor connector disconnected.

3. Break of wiring continuity somewhere in the middle.

Pull on the harness bundle and make sure the harness does not
come unplugged. [Pull with a maximum force of 3 kgf (30 N, 7 1bf)]
If it comes unplugged, plug the connector back in and check the fuel
sensor voltage and resistance in the tester mode again.

RY.921 2180EIS004E N

Assessment Criteria

Normal: Not disconnected

Error: Disconnected

(1) Fuel Sensor
RY9212180ELS0068USO
4. Causes when a short

[Test Conditions]

1. Key switch : STOP

2. The fuel sensor wire is pinched against or touching the body.
If the insulation is damaged, repair it properly and check the
voltage and resistance for the fuel again in the tester mode.

Criteria

Normal : no short

o Error : shorted
RY9211 2,1 80ELS004B £

(1) Fuel Sensor
RY9212180ELS0069USO
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[C] Testing with a Circuit Tester
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1. Checking the Voltage

]
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RY9212091ELS110B

[D] Checking the Equipment Itself

oS

RY9212091ELS121A

e,

<1> <2>

[Q]
2

[Test Conditions]
1. Disconnect fuel sensor connector.
2. Key switch: RUN

3. Test the voltage as per the table below.

Mea- Connector Name . Connector Name .
sure- . . Pin No. . . Pin No.
(+ terminal side) (- terminal side)
ment
Fuel sensor Fuel sensor
(a) <1> <>
connector connector
Fuel sensor
(b) connector <1> Body ground -
Normal: About 0.8 V
Error: Greatly different from 0.8 V
RY9212180ELS0070USO
2. Checking Continuity
[Test Conditions]
1. Key switch: STOP
2. Disconnect the main ECU connector.
3. Test continuity as per the table below.
Mea- Connector Name . Connector Name .
sure- . . Pin No. . . Pin No.
(+ terminal side) (- terminal side)
ment
(a) Fuel sensor <1> Main ECU connector <30>
connector
Fuel sensor
(b) connector <2> Body ground -
Normal: Continuous
Error: Not continuous
RY9212180ELS0071USO

1. Inspecting the Fuel Sensor

[Test Conditions]

1. Key switch: STOP
2. Disconnect connector from the fuel sensor and test the sensor.
3. Refer to the table below for the resistance at given float

positions.
F(a) Standard 3+1Q
Float position 1/2 (b) value (re- | 56.5+1Q
E () sistance) "0+ 250
Assessment Criteria
Normal: Within standard range
Error: Outside standard range
(a) Full Tank (c) Empty
(b) Half Tank
RY9212180ELS0072USO
2. Settings after replacing device
1. No settings required.
RY9212001ELS0013USO
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3. Clearing the Error History

— ) 1. After fixing the problem, select Clear Error History and clear the
gy | n/min 9
SEE-2 ™~ history.
ey 2. After clearing the history, read the error history again and make
B

sure the error does not exist anymore.

Assessment Criteria

(&\\\ 5 Et - E’ E/mi” E— Normal: Error history cleared

Error: Error history failed to clear

» After clearing the error history, the buzzer will sound and the
RY9212190ELS019A ’
screen will not switch even if SW2 is pressed and held.

(a) Press and Hold SW2
RY9212190ELS0002USO
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(4) Water Temperature Sensor Error (E:018)
[A] Checking Via the LCD Panel Display

Clew

(b)
AT
RY9212190ELS018C
C'gl
(b) Hy
C g
RY9212190ELS021A
I A __(a)
E 0!8
| (B) __(b)
EC: 1D
| B) (o)
3 !0
| (B) __(d)
20 i
| (B) (o)
0 1008
RY9212091ELS096A

1. LCD Panel Display

Check if the warning lamp (a) on the LCD panel is blinking in
red.

(a) Warning Lamp (b) Error Message E:018 (Water
Temperature Sensor Error)

RY9212190ELS0006USO

[Inspection Conditions]
1. Key switch: RUN

Assessment Criteria

Normal: Not disconnected

Error: Disconnected
Error: Shorted

(a) If the Needle is Pegged on the (b) If the Needle is Pegged on the

Water Temperature High Side: Water Temperature Low Side: the
the Cause is a Short Cause is a Disconnect.
RY9212190ELS0007USO

2. Reading the Error History

1. Select the error history reading mode.
2. Read the error history and check the date (year, month, day)
and hour meter of the last error.

E.g.) Given a history with the last error on October 9, 2010 at
310 hours.

(a) Error Code (e) Date at Last Occurrence (M/D)
(b) No. of Errors

(c) Hour Meter at Last Occurrence  (A) Press and Hold SW2
(d) Date at Last Occurrence (Y) (B) Press SW2

RY9212091ELS0126USO
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3. Tester Mode
5 E & - .' 1. Select the tester mode.
* (A) 2. Start the engine.
3. Check the display of water temperature sensor voltage and
,’.‘8385 temperature in the tester mode as per the following table.
* (B) Water temperature T
; emperature
i voltage
{ @) Normal 234V 26 °C (78.8 °F)
-’.' E{g '-,' Disconnected 5.00V -50 °C (-58.0 °F)
{ (B) (b) Shorted 0.00V 150 °C (302 °F)
8: '_35 Assessment Criteria
RY9212091ELS100A Normal: Not disconnected
Error: Disconnected
Error: Shorted
(A) Press and Hold SW2 (a) Water Temperature Voltage
(B) Press SW2 (b) Water Temperature
RY9212091ELS0127US0
[B] Inspecting Each Device Visually and Physically
1. Checking fuses
1. Checking fuses is not necessary.
RY9212001ELS0008USO
2. Checking relays
1. Checking relays is not necessary.
RY9212001ELS0009USO

3. Cause of Disconnects

[Inspection Conditions]

1. Key switch: STOP

2. Water temperature sensor connector disconnected.
3. Break of wiring continuity somewhere in the middle.

Pull on the harness bundle and make sure the harness does not
come unplugged. [Pull with a maximum force of 3 kgf (30 N, 7 Ibf)]
If it comes unplugged, plug the connector back in and check the
water temperature sensor voltage and temperature in the tester
mode again.

Assessment Criteria

Normal: Not disconnected

Error: Disconnected

RY9212180ELS0073USO
4. Cause of Short

[Inspection Conditions]

1. Key switch: STOP

2. One of the water temperature sensor wires is pinched against
or is touching the body.
If the insulation is stripped, repair it properly and check the
water temperature sensor voltage and temperature again in the
tester mode.

Assessment Criteria

Normal: Not shorted

Error: Shorted

(1) Water Temperature Sensor
RY9212180ELS0074USO
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[C] Testing with a Circuit Tester

[ = ]

] [ ]

[ ] ]

[z2]at [0 1o 18] 7 16 15 ]

ulnr]n]w]e]s

[s]se]e2[aJa s ss]or]

36 [ 35 [a4 [ 33 [s2 [a1 [0

[1

@

(a)

qu?

D
L

RY9212091ELS111B

1. Checking the Voltage

[Test Conditions]

1. Disconnect the water temperature sensor connector.

2. Key switch: RUN
3. Test the voltage as per the table below.

[ = ]

?qD® @qD®
||

RY9212091ELS112B

I ] I [}

[z2]at [0 1o w] 716 ss[1a[sa v 110 o [ 87 e [s[a]a]2]1]
[a4]as a2 a1 ] a0 0 s8] o] 6 Jos [ 34 [as [2 [ st [s0 [e [28 [or [ 26 [ s 24 8]
1 | 1 1 [

<36>
@@ (b)

Mea- Connector Name . Connector Name .
sure- R . Pin No. R X Pin No.
(+ terminal side) (- terminal side)
ment
Water temperature Water temperature
(a) <1> <>
sensor connector sensor connector
(b) Water temperature <1> Body ground _
sensor connector
Normal: 5V
Error: Greatly different from 5V
RY9212180ELS0075US0
2. Checking Continuity
[Test Conditions]
1. Key switch: STOP
2. Disconnect the main ECU connector.
3. Test continuity as per the table below.
Mea- Connector Name . Connector Name .
sure- R . Pin No. R . Pin No.
(+ terminal side) (- terminal side)
ment
(a) Water temperature <1> Main ECU connector <8>
sensor connector
(b) Water temperature <2> Main ECU connector <36>
sensor connector
Normal: Continuous
Error: Not continuous
RY9212180ELS0076USO
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[D] Checking the Equipment Itself

1. Inspecting the Water Temperature Sensor

[Test Conditions]

1. Key switch: STOP

2. Disconnect connector from the water temperature sensor and
test the sensor.

3. Refer to the table below for the resistance at given water
temperatures.

4. Refer to the graph below for the relationship between water
temperature and resistance.

RY9212001ELS008A Temperature Resistance value
—20°C (-4 °F) 15.04 kQ
(A)
100000 1\:\1 TT T T [T T T T TT 711 20°C (68 °F) 245k
11 I Y O O A B o
1OOOOIIII\%IIIIIIII 30 °C (86 °F) 1.66 kQ
1000 A S ma 40 °C (104 °F) 1.15 kQ
(b) RN R NUY RN
o ARRRY EERRARRANARER 0 {122
10 1+t 60 °C (140 °F) 584 Q
Pl e
1 70 °C (158 °F) 428 Q
-50 0 50 100 150
(@) 80 °C (176 °F) 318 Q
RY9212001ELS009A 90 °C (194 °F) 2400
100 °C (212 °F) 183.6 Q
110 °C (230 °F) 141.7 Q
Assessment Criteria
Normal: Within standard range
Error: Outside standard range
(A) Water Temperature and (a) Temperature (°C)
Resistance (b) Resistance (Q)
RY9212180ELS0077USO
2. Settings after replacing device
1. No settings required.
RY9212001ELS0013USO
3. Clearing the Error History
) , 1. After fixing the problem, select Clear Error History and clear the
] J n/min .
5 & [ gl g I a— history.
(09 2. After clearing the history, read the error history again and make
() sure the error does not exist anymore.
a
Assessment Criteria

(&\\\ 5 E 'c - E 2/""” _ Normal: Error history cleared

Error: Error history failed to clear

» After clearing the error history, the buzzer will sound and the

RY9212190ELS019A , ) , X
screen will not switch even if SW2 is pressed and held.

(a) Press and Hold SW2
RY9212190ELS0002USO
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[2] MACHINE RELATED SYSTEM

(1) Lever Lock System Error (E:020)
[A] Checking Via the LCD Panel Display

@ [
B
=

B
\

RY9212190ELS018C

RY9212091ELS098A

(a)

(b)

(c)

(d)

(e)

Ky}

-
-

-
-

c ™
D-| E -~

Q

a2

-y

(y]

RY9212091ELS101A

(@)

(b)

1. LCD Panel Display Content

1. Check if the warning lamp (a) on the LCD panel is blinking in
red.

(a) Warning Lamp (b) Error Message E:020
(Lever Lock Solenoid Error)

RY9212190ELS0008USO

2. Reading the Error History

1. Select the error history reading mode.
2. Read the error history and check the date (year, month, day)
and hour meter of the last error.

E.g.) Given a history with the last error on October 9, 2010 at
310 hours.

(a) Error Code (e) Date at Last Occurrence (M/D)
(b) No. of Errors

(c) Hour Meter at Last Occurrence  (A) Press and Hold SW2

(d) Date at Last Occurrence (Y) (B) Press SW2

RY9212091ELS0134USO

. Tester Mode

3

1. Select the tester mode.

2. Start the engine.

3. Putthe equipment operating lever lock in the [Release] position.

4. Actuate the lever lock switch and lever lock solenoid and check
the switch as per the following table.

Normal Discon- Shorted
nected
Lever lock switch ON OFF OFF ON
Lever lock switch OFF ON OFF ON
Lever lock solenoid ON OFF OFF ON
Lever lock solenoid OFF ON ON ON

Assessment Criteria

Normal: Not disconnected

Error: Disconnected
Error: Shorted

(a) ON/OFF Status of the Lever Lock (d) Locked

Switch (e) Equipment Operating Lever Lock
(b) ON/OFF Status of the Lever Lock
Solenoid (A) Press and Hold SW2
(c) Released (B) Press SW2
RY9212180ELS0078USO
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[B] Inspecting Each Device Visually and Physically

1. Checking fuses
= 1. Check whether the 5A lever lock fuse is blown.
Q RY9212001ELS0088USO
RY9212001ELS022A

2. Checking relays

1. Checking relays is not necessary.
RY9212001ELS0009USO

3. Cause of Disconnects

[Inspection Conditions]

1. Key switch: STOP

2. Lever lock switch connector disconnected.

3. Lever lock solenoid connector disconnected.

4. Break of wiring continuity somewhere in the middle.

Pull on the harness bundle and make sure the harness does not
come unplugged. [Pull with a maximum force of 3 kgf (30 N, 7 1bf)]
If it comes unplugged, plug the connector back in and check the
operation of the lever lock switch and solenoid in the tester mode
again.

Assessment Criteria

Normal: Not disconnected

Error: Disconnected

(1) Lever Lock Solenoid Connector (2) Lever Lock Switch Connector
RY9212180ELS0079USO

4. Cause of Short

[Inspection Conditions]

1. Key switch: STOP

2. One of the wires of the lever lock switch connector and/or lever
lock solenoid connector is pinched against or is touching the
body.
If the insulation is stripped, repair it properly and check the
operation of the lever lock switch and solenoid again in the
tester mode.

Assessment Criteria

Normal: Not shorted
Error: Shorted

(1) Lever Lock Switch Connector
RY9212180ELS0080USO
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[C] Testing with a Circuit Tester

—

)

1[wfe]s

[#4]as]aearJao 0] s8] 57 36 ]a5 [s4

a8 [ 52 [st [0

I ] [}
[2]a]a]re] 6] ] 16] 15[ 14 [1s] 12

m

i

1

. Checking the Voltage (Lever Lock Switch)

[Test Conditions]

1.

Disconnect the lever lock switch connector.

2. Key switch: RUN
3. Test the voltage as per the table below.

[} J

[z2]a 2] o] 6] 17]16] 5] 141312
[4a]asaa] a0 oo s8] o7 o6 5 [as
Il 1

1

[Q]
(b) O/MmM®
@3

RY9212091ELS114B

1fwfe]s

[a]as]aearJao o] s8] o7 36]as 54

a8 [52[s [0

I [} ]
[2]a]2]ie] 6] ] 1] 15[ 1a]1s]r2

1

[

)
OmM®| |19 Me@
O, |0

1L

RY9212091ELS115B

Mea- Connector Name . Connector Name .
sure- . . Pin No. . . Pin No.
(+ terminal side) (- terminal side)
ment
Lever lock switch Lever lock switch
(a) <2> <1>
connector connector
(b) Lever lock switch <> Body ground _
connector
Normal: 12V
Error: Greatly different from 12 V
RY9212180ELS0081USO

2. Checking Continuity (Lever Lock Switch)

[Test Conditions]

1. Key switch: STOP
2. Disconnect lever lock switch connector and lever lock solenoid
connector.
3. Remove the lever lock fuse (5A).
4. Test continuity as per the table below.
Mea- Connector Name . Connector Name .
sure- | . Pin No. R . Pin No.
(+ terminal side) (- terminal side)
ment
(@) Lever lock fuse _ Lever lock switch <>
connector
Lever lock solenoid Lever lock switch
(b) <2> <1>
connector connector
Normal: Continuous
Error: Not continuous
RY9212180ELS0082USO
3. Checking the Voltage (Lever Lock Solenoid)
[Test Conditions]
1. Leaving the lever lock switch connected, disconnect lever lock
solenoid connector.
2. Key switch: RUN
3. Putthe equipment operating lever lock in the [Release] position.
4. Test the voltage as per the table below.
Mea- Connector Name . Connector Name .
sure- . . Pin No. . . Pin No.
(+ terminal side) (- terminal side)
ment
Lever lock solenoid Lever lock solenoid
(a) <1> <>
connector connector
(b) Lever lock solenoid <1> Body ground _
connector
Normal: 12V
Error: Greatly different from 12 V
RY9212180ELS0083USO
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4. Checking Continuity (Lever Lock Solenoid)

| [Test Conditions]
EEEE ML LEIEL 1. Key switch: STOP
202120191817 (161514131211 (10| 9|8 |7 |6|5]|4]3]2]|1 . .
[4a]asfa2] a1 Tao 0 s8] o7 a6 [3s JoaJus [a2 ot [0 [0 [ 28 [or [o6 ] s [ 24 [ 28] 2. D!SconneCt the main ECU Conne.Ctor'
C ! 3. Disconnect the lever lock solenoid connector.

4. Test continuity as per the table below.

Mea-

(b) (a) Connector Name . Connector Name .
sure- R - Pin No. R X Pin No.
(+ terminal side) (- terminal side)
e |[= ment
O/M® O/mM® -
,@ ,qD (a) Lever lock solenoid <1> Main ECU connector <34>
connector
(b) | Leverlock solenoid <2> | Main ECU connector | <42>
connector
RY9212091ELS116B .
Normal: Continuous
Error: Not continuous
RY9212180ELS0084USO

[D] Checking the Equipment Itself

1. Inspecting the Lever Lock Switch

(b) (a)
[Inspection Conditions]
1. Key switch: STOP
[ 2. Disconnect the lever lock switch connector from the machine,
press the switch and check for simple continuity.
@ Assessment Criteria
9®@ Normal: Not disconnected
|
Error: Disconnected

RY9212091ELS153A (a) Lever Lock Switch (A) Press the Switch
(b) Lever Lock Switch Connector
RY9212180ELS0085US0
2. Inspecting the Lever Lock Solenoid
(@) [Inspection Conditions]
[Q] 1. Key switch: STOP
e(]])@ 2. Disconnect lever lock solenoid connector from the equipment
and test the solenoid independently.
| Lever lock solenoid ‘ Factory specification 12Q+10%
Assessment Criteria
Normal: Not disconnected
RY9212190ELS023B Error: Disconnected

(a) Lever Lock Solenoid Terminals
RY9212180ELS0086USO
3. Settings after replacing device

1. No settings required.
RY9212001ELS0020USO
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4. Clearing the Error History

— ) 1. After fixing the problem, select Clear Error History and clear the
5 'C ": = 8 P history.
ey 2. After clearing the history, r_ead the error history again and make
O sure the error does not exist anymore.
() Assessment Criteria
(&\\\ 5 Et - E’ E/mi” E— Normal: Error history cleared
Error: Error history failed to clear

RY9212190ELS019A » After clegring the-error hist.ory, thg buzzer will sound and the
screen will not switch even if SW2 is pressed and held.

(a) Press and Hold SW2
RY9212190ELS0011USO
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(2) Travel 2-Speed System Error (E:021)

[A] Checking Via the LCD Panel Display

1. LCD Panel Display Content

1. Check if the warning lamp (a) on the LCD panel is blinking in

=

red.
(a) Warning Lamp (b) Error Message E:021
(Travel 2-Speed System Error)
@ RY9212190ELS0012USO
L(a)

B
\

RY9212190ELS018C

2. Reading the Error History

5 E & - E’ 1. Select the error history reading mode.
* (A) (a) 2. Read the error history and check the date (year, month, day)
and hour meter of the last error.
P | ]
£ 02 i
; (B) (b) E.g.) Given a history with the last error on October 9, 2010 at
E r :,-, 310 hours.
L UB (a) Error Code (e) Date at Last Occurrence (M/D)
* (B) () (b) No. of Errors
3 1M (c) Hour Meter at Last Occurrence  (A) Press and Hold SW2
o (d) Date at Last Occurrence (Y) (B) Press SW2
* (B) (d) RY9212091ELS0145US0O
EI = 1r
ooy
| ® (e
=L 1
e L
RY9212091ELS099A
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3. Tester Mode
5 cCL _ 1. Select the tester mode.
[ gy ' .
* (A) 2. Start the engine.
3. Put the equipment operating lever lock in the [Release] position
,’.‘E 8 8 5 and press the 2-speed switch.
* (B) 4. Operate the 2-speed switch and check the operation of the
; 2-speed switch and 2-speed solenoid as per the table below.
* @) 2-speed Dis- 2-speed 2-speed
il =y N 1~ - . Shorted | “°
:?:B’L ’L orma lamp n:z?ed lamp orte lamp
(B) (b)
2-speed . . .
switch ON ON Lit OFF Not lit ON Lit
2-speed . . .
switch OFE OFF Not lit OFF Not lit ON Lit
2-speed . . .
solenoid ON ON Lit ON Lit OFF Lit
2-speed
solenoid OFF Not lit OFF Not lit OFF Not lit
OFF
Assessment Criteria
Normal: Not disconnected
Error: Disconnected
Error: Shorted
(a) ON/OFF Status of 2-Speed Switch (A) Press and Hold SW2
(b) ON/OFF Status of 2-Speed (B) Press SW2
Solenoid
(c) 2-Speed Switch
RY9212091ELS0146USO
[B] Inspecting Each Device Visually and Physically
1. Checking fuses
1. Checking fuses is not necessary.
RY9212001ELS0008USO
2. Checking relays
1. Checking relays is not necessary.
RY9212001ELS0009USO

3. Cause of Disconnects

[Inspection Conditions]

1. Key switch: STOP

2. 2-speed solenoid connector disconnected.

3. 2-speed switch connector disconnected.

4. Break of wiring continuity somewhere in the middle.

Pull on the harness bundle and make sure the harness does not
come unplugged. [Pull with a maximum force of 3 kgf (30 N, 7 1bf)]
If it comes unplugged, plug the connector back in and check the
2-speed switch and solenoid in the tester mode again.

Assessment Criteria

Normal: Not disconnected

Error: Disconnected

(1) 2-Speed Solenoid Connector (2) 2-Speed Switch Connector

RY9212180ELS0087US0O
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]

[z2]a[2o 1o 18] 17 ] 16] 15]
[#]a]e]a]u]s]w]s]

(b) e_d]_j@

RY9212091ELS117B

4. Cause of Short

[Inspection Conditions]

1. Key switch: STOP

2. One of the wires of the 2-speed switch connector and/or
2-speed solenoid connector is pinched against or is touching
the body
If the insulation is stripped, repair it properly and check the
2-speed solenoid and switch again in the tester mode.

Assessment Criteria

Normal: Not shorted
Error: Shorted

(1) 2-Speed Solenoid Connector (2) 2-Speed Switch Connector
RY9212180ELS0088USO

1. Checking the Voltage (2-Speed Solenoid)

[Test Conditions]

1. Disconnect the travel 2-speed solenoid connector.

2. Key switch: RUN

3. Putthe equipment operating lever lock in the [Release] position
and press the 2-speed switch.

4. Test the voltage as per the table below.

RY9212091ELS118B

Mea- Connector Name . Connector Name .
sure- R . Pin No. R . Pin No.
(+ terminal side) (- terminal side)
ment
(a) 2-speed solenoid <1> 2-speed solenoid <>
connector connector
2-speed solenoid
(b) connector <1> Body ground -
Normal: 12V
Error: Greatly different from 12 V
RY9212180ELS0089USO
2. Checking Continuity (2-Speed Solenoid)
[Test Conditions]
1. Key switch: STOP
2. Disconnect the travel 2-speed solenoid connector.
3. Disconnect the ECU connector.
4. Test continuity as per the table below.
Mea- Connector Name . Connector Name .
sure- R . Pin No. R . Pin No.
(+ terminal side) (- terminal side)
ment
(a) 2-speed solenoid <1> Main ECU connector <41>
connector
Normal: Continuous
Error: Not continuous
RY9212180ELS0090USO
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RY9212091ELS119B

3. Checking the Voltage (2-Speed Switch)

[Test Conditions]

1. Disconnect the 2-speed switch connector.
2. Key switch: RUN

3. Test the voltage as per the table below.

15I14|13112

37 36!35!34

(@)

RY9212091ELS120B

[D] Checking the Equipment Itself

(@

el

et

N
1~
Y ’

®

RY9212001ELS065A

[S]

(a)
[Q]
(H>®

RY9212190ELS023A

Mea- Connector Name . Connector Name .
sure- R - Pin No. R X Pin No.
(+ terminal side) (- terminal side)
ment
(@) 2-speed switch <1> 2-speed switch <>
connector connector
2-speed switch
(b) connector <1> Body ground -
Normal: 12 V
Error: Greatly different from 12 V
RY9212180ELS0091USO

4. Checking Continuity (2-Speed Switch)

[Test Conditions]

1. Key switch: STOP

2. Disconnect the ECU connector.

3. Test continuity as per the table below.

Mea- Connector Name . Connector Name .
sure- A . Pin No. . . Pin No.
(+ terminal side) (- terminal side)

ment
(a) 2-speed switch <2> Main ECU connector <33>
connector
(b) | 2Speed switch <1> | Main ECU connector | <37>
connector
Normal: Continuous
Error: Not continuous
RY9212180ELS0092USO

1. Inspecting the 2-Speed Switch

[Inspection Conditions]

1. Key switch: STOP

2. Disconnect the 2-speed switch connector from the machine,
press the switch and check for simple continuity.

Assessment Criteria

Normal: Not disconnected

Error: Disconnected

(a) 2-Speed Switch
RY9212180ELS0093USO
2. Inspecting the 2-Speed Solenoid

[Inspection Conditions]

1. Key switch: STOP

2. Disconnect 2-speed solenoid connector from the equipment
and test the solenoid independently.

| 2-speed solenoid ‘ Factory specification 8Q+15%

Assessment Criteria

Normal: Within standard range

Error: Outside standard range

(a) 2-Speed Solenoid Terminal
RY9212180ELS0094USO
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3. Settings after replacing device

1. No settings required.
RY9212001ELS0020USO

4. Clearing the Error History
1. After fixing the problem, select Clear Error History and clear the

'_‘, E ,': - ._J N history.
(09 2. After clearing the history, read the error history again and make
O sure the error does not exist anymore.

Assessment Criteria

@\\\ 5 E {: - E’ A — Normal: Error history cleared

Error: Error history failed to clear

» After clearing the error history, the buzzer will sound and the

RY9212190ELS019A i ) ; X
screen will not switch even if SW2 is pressed and held.

(a) Press and Hold SW2
RY9212190ELS0011USO
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[3] POWER SUPPLY SYSTEM
(1) Over-Voltage (E:025)
[A] LCD Panel Display Content

1. LCD Panel Display Content
1. Check if the warning lamp (a) on the LCD panel is blinking in
_‘ red.
(a) Warning Lamp (b) Error Message E:025
(Over-Voltage)
@ (@) RY9212190ELS0014USO
s+ 1. -
. lo/
RY9212190ELS018C
Check whether the machine has been jump started with a 24 V
battery.
(a) 12V (b) 24V
RY9212180ELS0095US0
RY9212180ELS030A
2. Reading the Error History
5 E & - E’ 1. Select the error history reading mode.
* (A) (a) 2. Read the error history and check the date (year, month, day)
— P and hour meter of the last error.
It
g 025
; (B) (b) E.g.) Given a history with the last error on October 9, 2010 at
C ,.: :,-, 310 hours.
Lo '-(.B) (a) Error Code (e) Date at Last Occurrence (M/D)
* () (b) No. of Errors
= "M (c) Hour Meter at Last Occurrence  (A) Press and Hold SW2
e RN (d) Date at Last Occurrence (Y) (B) Press SW2
{ (B) (d) RY9212091ELS0156US0
N ]
C' g
| ®) ()
=, 1M
Ly 1,
RY9212091ELS122A

4-S79

KiSC issued 05, 2019 A



U27-4, WSM ELECTRICAL SYSTEM

The alternator's charging system may be faulty. Refer to the
page on charging system errors.
RY9212091ELS0157USO
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(2) External 5V Short Error (E:027)
[A] LCD Panel Display Content

1. LCD Panel Display Content
1. Check if the warning lamp (a) on the LCD panel is blinking in

red.
(a) Warning Lamp (b) Error Message E:027
(5 V Short Error)
@ RY9212190ELS0015US0
L(a)

B
\

RY9212190ELS018C

2. Reading the Error History

5 E & - E’ 1. Select the error history reading mode.
* (A) (a) 2. Read the error history and check the date (year, month, day)
and hour meter of the last error.
P | =1
£ 02
; (B) (b) E.g.) Given a history with the last error on October 9, 2010 at
L’ ! UB (a) Error Code (e) Date at Last Occurrence (M/D)
* (B) () (b) No. of Errors
3 1M (c) Hour Meter at Last Occurrence  (A) Press and Hold SW2
o (d) Date at Last Occurrence (Y) (B) Press SW2
* (B) (d) RY9212091ELS0159USO
EI = 1r
oo
{ (B) (e)
=

3. Inspecting the 5V Line

- - [Inspection Conditions]
[z[a[n s [w]n]w[6]u]s ] s[5+ ]s]2]1] 1. Check whether any lines are pinched against or touching the
[l ﬂﬂﬂlwlw ) 37|%|35|“r3| I [=] [ 1 body. If the insulation is stripped, repair it properly and check
the meter's display again.

<3> (A) Travel Pressure Sensor
RY9212180ELS0096USO
(A)

RY9212180ELS031A

4-S81
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(3) External 12 V Short Error (E:028)
[A] LCD Panel Display Content

1. LCD Panel Display Content
1. Check if the warning lamp (a) on the LCD panel is blinking in

=

red.
(a) Warning Lamp (b) Error Message E:028
(12 V Short Error)
@ RY9212190ELS0016USO

| (a)

B
\

RY9212190ELS018C

2. Reading the Error History

5 E & - E’ 1. Select the error history reading mode.
* (A) (a) 2. Read the error history and check the date (year, month, day)
and hour meter of the last error.
P |
£ 028
; (B) (b) E.g.) Given a history with the last error on October 9, 2010 at
E r, ',,-, 310 hours.
L—L'B (a) Error Code (e) Date at Last Occurrence (M/D)
* (B) () (b) No. of Errors
3 1M (c) Hour Meter at Last Occurrence  (A) Press and Hold SW2
o (d) Date at Last Occurrence (Y) (B) Press SW2
* (B) (d) RY9212091ELS0162USO
EI = 1r
oo
{ (B) (e)
=L 1
e L

RY9212091ELS126A

3. Inspecting the 12 V Line

]
[z2]at [0 1o 8] 76 1s[1a s ]2 r1 o] o [8]7
[aa]as a2 [arJao a0 s o7 ] a6 as [sa s [aa a1 [s0 ]2
N 1

[Inspection Conditions]

[e]a]e]] 1. Check whether any lines are pinched against or touching the
[= 25]“'”'] body. If the insulation is stripped, repair it properly and check
<37> the meter's display again.

(A) 2-Speed Switch Connector (C) Anti-Theft Connector
(B) Engine RPM Sensor Connector

RY9212180ELS0097USO

©

RY9212180ELS032A

4-S82
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ELECTRICAL SYSTEM

[4] COMMUNICATION SYSTEM
(1) CAN Communication Error (E:001)

[A] LCD Panel Display Content

@ [
B
=

B
\

1. LCD Panel Display Content
1. Check if the warning lamp (a) on the LCD panel is blinking in

red.
(a) Warning Lamp (b) Error Message E:001
(CAN Communications Error)
RY9212190ELS0017USO

RY9212190ELS018C
I ® ()
E 00!
i B (o)
EC: IO
| ® (o)
51 1M
o
i ® ()
20 iC
| B (o)
01008
RY9212091ELS140A

[B] Inspecting Each Device Visuall

2. Reading the Error History

1. Select the error history reading mode.
2. Read the error history and check the date (year, month, day)
and hour meter of the last error.

E.g.) Given a history with the last error on October 9, 2010 at
310 hours.

(a) Error Code (e) Date at Last Occurrence (M/D)
(b) No. of Errors

(c) Hour Meter at Last Occurrence  (A) Press and Hold SW2

(d) Date at Last Occurrence (Y) (B) Press SW2

RY9212091ELS0184USO

y and Physically
1. Checking the Fuse

1. Check whether the main ECU (+B) 10 A fuse is blown.
RY9212180ELS0098USO

RY9212001ELS022A

2. Checking relays

1. Checking relays is not necessary.
RY9212001ELS0009USO

4-S83
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3. Cause of Disconnects

[Test Conditions]

1. Key switch: STOP

2. LCD meter connector disconnected.

3. Break of wiring continuity somewhere in the middle.

Pull on the harness bundle and make sure the harness does not
come unplugged. [Pull with a maximum force of 3 kgf (30 N, 7 1bf)]
If it comes unplugged, plug the connector in securely.

Assessment Criteria

Normal: Not disconnected

Error: Disconnected

(1) LCD Meter Connector
RY9212180ELS0099USO
4. Cause of Short

[Inspection Conditions]

1. Key switch: STOP

2. One of the LCD meter connector wires is pinched against or is
touching the body. If the insulation is stripped, repair it properly.

Assessment Criteria

Normal: Not shorted

Error: Shorted
(1) LCD Meter Connector
RY9212180ELS0100USO
1. Checking Continuity
- - - [Test Conditions]
[z2]a 2o 1s] 18] 7] 1] 5[] 1] 12 3[2]1] 1. Key switch: STOP
(uls]e] «ToJalslaTu]u]: []2]=] 2. Disconnect the main ECU connector.
<405 3. Remove the ECU (+B)10 A fuse.
> 4. Check for continuity in the combinations shown in the table
below.
(b)
Mea-
@ sure- Connector Name Pin No Connector Name Pin No
9®@ (+ terminal side) : (- terminal side) :
| ment
= (a) Main ECU connector <25> LCD meter connector <11>
<Z0>
<10> m (b) Main ECU connector <26> LCD meter connector <10>
<1 12[11]10f 9o [8] 7] (c) | Meter (+B) 10 A fuse <2> Main ECU connector <40>
— |
RY9212091ELS141B Normal: Continuous
A) Error: Not continuous
(Q] (A) (c) Measurement Details (d) ECU (+B) 10 A Fuse
Om®
<40> I([DI RY9212180ELS0101USO
|<2>
siElEle alliel= el |2
3]sl |2iEiEllsE
(d)
RY9212180ELS033A
4-S84
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[D] Testing the Equipment Itself

1. Clearing the Error History

1. After fixing the problem, select Clear Error History and clear the

'_‘, E,’: - ._J N history.
(09 2. After clearing the history, read the error history again and make
&

sure the error does not exist anymore.

Assessment Criteria

@\\\ 5 E {: - E’ A — Normal: Error history cleared

Error: Error history failed to clear

RY9212190ELSO19A + After clea_lring the.error hist.ory, thg buzzer will sound and the
screen will not switch even if SW2 is pressed and held.

(a) Press and Hold SW2
RY9212190ELS0018USO

4-S85
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ELECTRICAL SYSTEM

[5] ANTI-THEFT SYSTEM

(1) Anti-Theft System Error (E:026)
[A] LCD Panel Display Content

1. LCD Panel Display Content

(b)

(c)

(d)

(e)

1. Check if the warning lamp (a) on the LCD panel is blinking in
red.

(a) Warning lamp (b) Error message E:026

(Anti-theft system error)
RY9212180ELS0102USO

[Test Conditions]
1. Key switch : STOP
2. Check whether the anti-theft indicator is blinking or not.

(a) Anti-theft indicator
RY9212091ELS0190USO

2. Reading the Error History

RY9212091ELS144A

(a)

1. Select the error history reading mode.
2. Read the error history and check the date (year, month, day)
and hour meter of the last error.

E.g.) Given a history with the last error on October 9, 2010 at
310 hours.

(a) Error code (e) Date at last occurrence (M/D)
(b) No. of errors

(c) Hour meter at last occurrence (A) Press and hold SW2

(d) Date at last occurrence (Y) (B) Press SW2

RY9212091ELS0191USO

3. Tester Mode

1. Select the tester mode.
2. Check whether the anti-theft antenna is in a normal or error
state.

Normal Error

Anti-theft antenna OFF ON

(A) Press and hold SW2
(B) Press SW2

(a) Anti-theft antenna

RY9212091ELS0192USO

4-S86
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[B] Inspecting Each Device Visually and Physically
1. Checking fuses

1. Checking fuses is not necessary.
RY9212001ELS0008USO
2. Checking relays

1. Checking relays is not necessary.
RY9212001ELS0009USO

3. Cause of Disconnects

[Test Conditions]

1. Key switch: STOP

2. Anti-theft connector disconnected.

3. Break of wiring continuity somewhere in the middle.

Pull on the harness bundle and make sure the harness does not
come unplugged. [Pull with a maximum force of 3 kgf (30 N, 7 1bf)]
If it comes unplugged, plug the connector back in and check the
anti-theft antenna in the tester mode again.

Assessment Criteria

Normal: Not disconnected

Error: Disconnected

RY9212180ELS0103USO

4. Cause of Short

[Test Conditions]

1. Key switch: STOP

2. One of the anti-theft connector wires is pinched against or is
touching the body.
If the insulation is stripped, repair it properly and check the
anti-theft antenna again in the tester mode.

Assessment Criteria

Normal: Not shorted
Error: Shorted

(1) Anti-theft connector
RY9212180ELS0104USO
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ELECTRICAL SYSTEM

[C] Testing with a Circuit Tester
1. Checking the Voltage

o[1918]17] 16

5[]l

(d) (b) 2 [ 41 a0 oo s8] o7 [ a6 [s5 [ 54 [ss [ae 51 [a0
1 1

O Mm@ SN\ O mM®

O O 0

| | <2> )

- - <5>

<5>
<6>
RY9212091ELS145B

[Test Conditions]

1. Disconnect the anti-theft connector.

2. Key switch: RUN

3. Test the voltage as per the table below.

2";2_ Connector Name (+ terminal side) Pin No. Connector Name (- terminal side) Pin No.
ment
(a) Anti-theft connector <5> Anti-theft connector <2>
(b) Anti-theft connector <5> Body ground -
(c) Anti-theft connector <6> Anti-theft connector <2>
(d) Anti-theft connector <6> Body ground -
Normal: Stable at about 10 V
Error: Greatly different from 10 V
RY9212180ELS0105USO
4-588
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ELECTRICAL SYSTEM

2. Checking Continuity

<40>

A
iy
w
Y

<16 <14> k 5
<37> s S
=
] ] T LI
[2]at [ [so] v [is] fTse] s8] r2[11 10 o '8 5[4
[#a]as a2 at]aof 0T ss ] or] a6 [of [s4 [as [a2 1 Jao
(f) (€ | (d) | (e) | (a) Ol C
O[O J|ILD] [D]|[[D
L L] L L L <1>

<3>

<6>

RY9212091ELS123B

[Test Conditions]

1. Key switch: STOP

2. Disconnect the anti-theft connector.
3. Disconnect the ECU connector.

4. Test continuity as per the table below.

znuer:- Connector Name (+ terminal side) Pin No. Connector Name (- terminal side) Pin No.
ment
(a) Anti-theft connector <1> Main ECU connector <13>
(b) Anti-theft connector <2> Body ground -
(c) Anti-theft connector <3> Main ECU connector <16>
(d) Anti-theft connector <4> Main ECU connector <14>
(e) Anti-theft connector <5> Main ECU connector <37>
(f) Anti-theft connector <6> Main ECU connector <40>
Normal: Continuous
Error: Not continuous
RY9212180ELS0106USO

4-S89
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[D] Checking the Equipment Itself
- 1. Inspecting the Anti-Theft Antenna

[Test Conditions]

1. Key switch: STOP

2. Replace with a new antenna.
3. Make sure neither the warning lamp nor the warning display

comes on.
RY9212091ELS0197USO
2. Settings after replacing device
1. No settings required.
RY9212001ELS0013USO

3. Clearing the Error History

1. After fixing the problem, select Clear Error History and clear the

5 t ": = E P - history.
ey 2. After clearing the history, read the error history again and make
\ () sure the error does not exist anymore.
a
Assessment Criteria

@\\\ \M‘ rh]/min R — Normal: Error history cleared

Error: Error history failed to clear

» After clearing the error history, the buzzer will sound and the

RY9212190ELS019A , ) ) X
screen will not switch even if SW2 is pressed and held.

(a) Press and Hold SW2
RY9212190ELS0002USO

4-S90
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ELECTRICAL SYSTEM

8.

FLOW CHART OF THE NORMAL AND USER SETTINGS MODES

KEY OFF | ————— Buzzer warns of fuel supply
SW2, SW1 560,
Hour meter
[Normal MOde] Blinks Only during warning
KEYOFF | ——= icnm | .| n‘_. 00— ;n:‘
< ON 5 UUe)  gwe 1 ¥50 Sw2 Sw2 E 02
Hour meter T Clock Engme RPM Error message
Blinks if the engine Scrolls through the warning
is starting codes at a rate of 1/second
in case of plural warning signs.
a4 @y @,
' . »>
88888;
Y:year M:month D:day
Swi
[USGT Settings Mode] : Selected item blinks, switch with press SW2
I
T — 4 LY
~, After turning | i ~, T | - ., _., Clear the Maintains the
R gﬁf\gléﬂl‘_jllgm | By 8 ‘ ‘ L’ [} — L 3 = Press & To normal mode inspection item | inspection item
Periodic inspection check  press & | Periodic inspection item Periodic inspection item| hold Sw2 ~ Check inspections hold SW2 Y N
(Periodic inspection lamp t) hold SW2 | (blinking) *Press SW2 switches items in a loop individually :
Press & |
ldeW = s e e s e et s s s e s S e s S s S s S s e e e I
sSwa2
sw2
r—— =—-=- =- = -
Blinks I
' |
! é a2 !
____________________________ ] B’Sy [_________________________________
| Blinks Year's oTes digllt_ Blinks Blinks Blinks 3 SW2 Biinks Blinks |
|
I M Press & é . @.(;ﬁn - . . 1Y - . Q e ‘ C _..‘ ' l@
vy hold SWEI ‘ Press & 5 ot 9 Press & 9' i Press & L Press & /S o Press & " rau | Press & To normal mode
Clock setting — Setyear  holdSw2 Set the month hold SW2 Set day hold SW2 AM-PM/24H hold SW2 Set time hold SW2 Set minutes | hold Sw2
(Clock lamp lit) Q hold SW1| Display Switch |
 LPIRIE) o e e e e e i e e R e G e e e e e e e R i et B st e e e i e e e i e e -
RY9212180ELT003US
4-S91
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9. SERVICE DEALER MODE FLOW CHART (1/2)

KEY OFF

pressing SW2

RY9212091ELT005US

——
Key on while

—_—
Press &

error

] [P Yy | ———- —_— ’ ~
SEE- I e 82086 —3; I20FF
Tester Press & Item (Number Ex.) (switch items) Item (ON/OFF Ex.)
hold SW1
Sw2
r Year's one's digit
Press & M — e e M — ' -unY:n_.@nMnnD - . = Yy ) MO0 | — o e
5 E t = E hold SW2 E' [ = ] SW2 L’ Ly SW2 3 Ly SW2 cCw oy SW2 o SW2 ] 3'_’ SwW2 El—' [} -q SW2 ':D.' [ AN
Read error history Press & Error item Error count Hour meter when most Year when most recent Month and day when most After the error history is After the error history is After the error history is
hold SW1 recent error occurre error occurred recent error occurred cleared, hour meter when cleared, year when the cleared, month and day w
* Pressing & holding SW2 toggles the error items first error occurred most recent error occurred the first error occurred
Y Y M D
—_— 9T — 1 —_— r 4 M
sw2 Sw2 | swe E’ oo Sw2 q (AN N 8
Hour meter when first Year when first error Month and day when first
error occurred occurred occurred
- Press & ) : Does not
5 E& 3 hold SW2 3. Y m e Heturn to clear error history grl%irrﬁistory olear it
Clear error history Press & Check cleared hold SW2
hold SW1 (Selected item blinks) Y N
SwW2
5 E ,': - '—f ﬁ’ Refer to service dealer mode flow chart (2/2)
ress
Dealer settings hold SW2
Sw2
c— Same as SET-2 Read Error History (Displays error count even if 0)
[y - ress —: rn ", ‘_> ‘ =~ 177 ‘_>‘ = r. ™1 | —» There are two count buffers.One becomes 0 when the entire error history is cleared.
S t & S hold SW2| | & U i Sw2 L’ i Sw2 co o The other is unaffected when the entrie error history is cleared and continues counting.
Read entire error histoy E;?;S‘st Error item Total number of errors Error count Purpose: Enables Kubota Service/Sales complete control of the error history.
* Pressing & holding SW2 toggles the error items

Sw2

To tester

[Basic SW Assignment]
Press SW1: Back

Press SW2: Forward, Switch
Press&hold SW1: All the way back
Press&hold SW2: Set

4-S92
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ELECTRICAL SYSTEM

10. SERVICE DEALER MODE FLOW CHART (2/2)

SEL-H

RY9212180ELT004US

Dealer settings

Press&hold SW2
Press&hold SW1

no-4U !
AUX knob setting

‘ m

SwW2

-
ro-02
AUX activation point setting
(with attachment)

Sw2

-
no-03
AUX activation point setting
(no attachment)

SwW2

‘no-gq
AUX feeling adjustment

SwW2

S o |
no-05
Model Setting

SwW2

-
ro-06
Method for eliminating
periodic guidance

SwW2

ro-07

Periodic guidance display

ON/OFF
l Sw2

-
no-08
Periodic inspection offset
time adjustment

| o

P |
ro-08
Request to set time to
display guidance

SwW2

1177
o

no -
Travel alarm function

Sw2

To AUX knob setting

e
Press&hold SW2
-

5 00

]
'

e
Press&hold SW2
-

5200 1

J——
Press&hold SW2
-—

5349 n

Press&hold SW1 Model setting (24 to 28)  Press&hold SW1 Delivery destination Pressé&hold SW1 AUX presence

Select all via their number UP: SW2 DOWN: SW1 (Selected item blinks)

UP: SW2 DOWN: SW1
I—>
| Press&hold SW2 5.’ 5 M | Treseg Return to method for eliminating periodic guidance Auto Manual
I Press&hold SW1  Auto/Manual selection ~ old SW2
I (selected item blinks) N Y
|
|
I—»
IPress&hold SW2 | ~J, Y —— Return to periodic guidance display ON/OFF Display ON | Display OFF
f— ' mn Press &
 Press&hold SW1 - Djsplay ON/OFF selection hold SW2 Y N
I (selected item blinks)
I
I
L
| Press&hold SW2 i iodic i i i i

8 8&55 Pross & Return to periodic inspection offset time adjustment
| Press&hold SW1 Hour adjustment hold SW2
I (Selected digit blinks, 0 to 9999)
| UP: SW2 DOWN: SW1
| Shift digit right: Press&hold SW2, Shift digit left: Press&hold SW1
> . )

 Press&hold SW2 9.' b' B e Return to request to set time to display guidance Displat ON | Display OFF
— ress
IPress&hold SW1  Display ON/OFF selection hold SW2 v N
I (Selected item blinks)
I
I
I—»
IPressahold sw2 | f N i
: ressano o (] Procs & Return to travel alarm function ON OFF
|- —
| Press&hold SW1 - pigplay ON/OFF selection "0° >V v N
I (Selected item blinks)
|

— Return to model settings
(when ECU or meter are replaced)

[Basic SW Assignment]

Press SW1: Back

Press SW2: Forward, Switch
Press&hold SW1: All the way back

Press&hold SW2: Set
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U27-4, WSM CABIN

1. CABIN REMOVAL AND MOUNTING
ACAUTION

* Always disconnect the battery terminals prior to cabin removal or mounting.

RY9212091CAS0031USO
1. Put the bucket on the ground and stop the engine.

Slide the seat toward the front of the machine and disconnect
the two connectors of the cabin harness and the machine's main
harness.

(1) Main Harness Connector (2) Wiper Harness Connector
RY9212091CAS0001USO

2. Support the top of the cabin with a nylon sling.
RY9212180CAS0001USO

3. Remove the two cabin mounting nuts toward the back of the
machine.

4. Remove the floor mat and the two cabin mounting nuts toward
the front of the machine.

107.9to 125.5 N'm
Tightening torque Nut (cab) 11.0 to 12.8 kgf'm
79.6 to 92.6 Ibf-ft

(1) Nut (Cab)
RY9212180CAS0002USO

5-S1
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CABIN

« Stud Bolt Installation

5. Remove the fixing bolt, and allow the washer tank to move.

RY9212180CAS0018USO

Tightening torque

Stud (front)
Stud (rear)

62t0 73 N'm
6.3 to 7.5 kgf'm
46 to 54 Ibf-ft

» Tighten nut

Apply thread lock (Loctite AN320-72 equivalent).

il g 107.9t0 125.5 N-m
— @) Tightening torque Nut 11.00 to 12.80 kgf-m
RY9212180CAS005A 79.58 to 92.56 Ibf-ft

(1) Nut (Cab)
(2) Stud

(A) 2 Places at Front of Machine
(B) 2 Places at Rear of Machine

RY9212180CAS0003USO

6. Raise the cabin quietly to remove.

A CAUTION

* Do this while moving the washer tank so that it will not
interfere with the defroster.

Seal Rubber

(8)

7

RY9212180CAS0O18A

No empty space between the seal rubbers.

5-S2

M
)
3
4)
®)
6)
)

RY9212180CAS0004USO

Seal Rubber (1020)
Seal Rubber (630)
Seal Rubber (865)
Seal Rubber (700)
Seal Rubber (40)
Seal Rubber (175)
Trim (190)

RY9212180CAS0021USO
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2. HEATER REMOVAL AND INSTALLATION

SI/ZT 1. Remove the seat bracket mounting bolts, and then remove the
/| seat.

(1) Bolt (2) Seat Bracket

RY9212180CAS0019USO
v 4
RY92{ 2180CASO0AYME

2. Remove the bolts and then the cover.

(1) Bolt (2) Cover
RY9212180CAS0005USO

3. Remove the 4P connector from the blower motor.
4. Loosen the hose clamp and remove the hose.

A CAUTION

* Make sure the coolant is cool before performing this work.

(1) 4P Connector (3) Hose
(2) Hose Clamp

RY9212180CAS0006USO

5. Remove the three bolts and then the heater assembly.

(1) Bolt
RY9212180CAS0007USO

5-S3
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CABIN

Heater Assy

(14) (13) (12 (10) (9) M

)
@)
4)
®)
(6)
()
(8)
9)

RY9212180CAS010A  (2)(3)

Heater Hose Routing

Heater
Hose

Hose Clamp
Hose

Hose Clamp
Bolt

Bracket

Bolt

Cover

(10) Bolt

(11) Spring
(12) Lever
(13) Grip

(14) Cover
(15) Defroster Girill
(16) Bolt

RY9212180CAS0020USO

RY9212180CAS0O19A

(c)

(1) Heater Valve (a) 25° (b) 30° (c) Do not contact to exhaust.

5-S4
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3. CHECKS

[1] HEATER RELATED
(1) Blower Switch

Connector Voltage

1. Remove the 4P connector from the blower switch.

2. Turn the starter switch to [RUN].

3. Measure the voltage between terminal 2 of the connector on the
harness side and ground on the body

4. |If the voltage is different from the battery voltage (DC 11 to
14 V), then there is a fault in the wire harness, blower motor
relay, the fuse and/or the starter switch.

W= 4 ) (1) 4P Connector (A) 4P Connector (Harness Side)

RY.9212091CAS008A. ‘ RY9212180CAS0009USO
(A)
<1> | <3>
|:
[S) (&}
|®| 5
J_ | <2> | <4>
RY9212180CAS012A
(B) Blower Switch Test
1. Check the continuity between each of the terminals according to
the table below.
2. If continuity exists, it is normal.
<3> | <1>
:I Position <2> <3> <4> <1>
<4> | <2>
Rated load 80W 58 W 135 W
OFF L
RY9212091CAS018A Lo ® ® d
Hi ® L

RY9212091CAS019US

(B) 4P Connector (Switch Side)
RY9212091CAS0006USO
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(2) Blower Motor

ol

RY(9211 2091 CASO10A
(A)

d <1> IIJ
<4> | <3>

RY9212091CAS021A

RY,9212091CAS009A
2
® (2) 1
<4> | <3> T
<1>
RY9212091CAS020A

Connector Voltage

1. Remove the 4P connector from the blower motor.

2. Switch the starter switch to [RUN] and the blower switch to HI.

3. Measure the voltage between terminals 3 and 4 of the
connector on the switch side.

4. If the voltage is different from the battery voltage (DC 11 to
14 V), then there is a fault in the wire harness, blower motor
relay, the fuse and/or the starter switch.

(1) 4P Connector
(2) 4P Connector (Main Harness Side)

(A) 4P Connector (Main Harness
Side)

RY9212180CAS0010USO

Blower Motor Test

1. Turn the blower motor by hand and check whether it turns
smoothly.

2. Remove the 4P connector from the blower motor.

3. Connect a jumper lead from the positive (+) terminal of the
battery to either terminal <1> or <3> of the connector.

4. Connect a jumper lead from the negative (—) terminal of the
battery to terminal <4> of the connector for just a moment.

5. If the blower motor fails to turn, check the motor.

(1) Blower Motor <1>, <3>:(+) Terminal
(2) 4P Connector (Blower Motor Side) <4> :(-) Terminal
(3) Battery (12 V)

RY9212180CAS0011USO
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[2] WINDOW WASHER RELATED

(1) Wiper Switch

N

440

(1)

4

N\

RY9212091CAS027A

<1>

<2> | <5>

<3> | <6> O M®
D,
L L

This switch has four positions, namely (a), (b), (c), and (d) as

indicated in the figure. Turn the starter key to the [RUN] position and
press the knob to position (b) to operate the wiper motor. If you
press it in to position (a), the window washer operates and when
you release it, the knob returns automatically from position (a) to

(b).

Even if you press it to position (d) on the [OFF] side, the window

washer operates and when released it automatically returns in the
same way to position (c).

M
)
®)
4)
®)
6)

Knob (a) Wash 1 Position (Both Wiper
Spring Motor and Window Washer
Contact Operate)
Switch Body (b) On Position (Only the Wiper
Movable Contact Motor Operates)
Insulator (c) Off Position
(d) Wash 2 Position (Only the
Window Washer Operates)
RY9212091CAS0009USO

Connector Voltage

M

Remove the 6P connector from the wiper switch.

Switch the starter switch to [RUN] and the wiper switch to ON.
Measure the voltage between terminal 1of the connector on the
harness side and ground on the body.

If it is the same as the battery voltage (DC 11 to 14 V), it is
normal.

Wiper Switch A : 6P Connector (Harness Side)

RY9212091CAS0010USO
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] Checking the Wiper Switch
eQD@ 1. Test the continuity between each of the terminals according to
Q] the table below.
[Q] J gt 2. If continuity exists, it is normal.
@(ID@ <3> | <6> ([D
[ oo | <5 Position <3> <2> <1> <6> <5>
WASH1 o——o o——o
.Iv<1> ON o———e
RY9212091CAS028A A OFF o—1—°
WASH2 o——=o o——o
RY9212001CAS094US
A : 6P Connector (Switch Side)
RY9212091CAS0011USO

Checking the Cab Wiper Power Harness

1. Disconnect the 6P connector from the wiper switch and the 4P
connector from the cab wiper power harness.

2. Check the continuity between the terminals on both sides of the
harness.

3. If continuity exists, it is normal.

(a) Wiper Motor Line A : 6P Connector
(b) Washer Motor Line B: 4P Connector
RY9212091CAS0012USO

A [Q]
i Mm@ B
<1> I (a)
<1>| <3>
[ <2> | <b> [
@ <2>| <4>
<3> | <6> O/mM®
e |®|
| 1
RY9212001CAS080A (b)

(2) Wiper Motor

Connector Voltage

1. Remove the wiper cover.

2. Remove the 4P connector from the wiper motor.

3. Switch the starter switch to [RUN] and the window washer to
ON.

4. Measure the voltage between terminals 1 and 2 of the
connector on the harness side.

5. If it is the same as the battery voltage (DC 11 to 14 V), it is

s normal.
/A
RY9212091CASO 1A\ (1) Wiper Motor A : 4P Connector (Harness Side)
RY9212180CAS0013US0O
5-S8
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A
<1>]<3>
<2>|<4>
@qD@
RY9212180CAS014A

(3) Washer Motor

RY9212091CAS024A

Testing the Motor Separately

1. Raise the wiper blade so there is no load on it.
2. Switch the starter switch to [RUN] and the wiper switch to ON.
3. If the wiping angle is as in the table, it is normal.

No load wiping angle ‘ Factory specification ‘ 58 to 62 °

A : 4P Connector (Harness Side)

RY9212180CAS0014USO

The window washer operates via a small, electric hi-speed
motor and consists of a tank, pump and nozzle.
The washer pump is linked to the shaft of the motor and is
installed below the tank.
(1) Washer Motor A : 2P Connector (Harness Side)
(2) Tank
RY9212180CAS0023US0

Connector Voltage

1. Remove the 2P connector from the washer motor.

2. Press down on the [OFF] side of the wiper switch. (so only the
window washer operates)

3. Measure the voltage between terminals 1 and 2 of the
connector on the harness side.

4. If it is the same as the battery voltage (DC 11 to 14 V), it is
normal.

A : 2P Connector (Harness Side)
RY9212091CAS0016USO
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[3] LIGHTING EQUIPMENT RELATED

/7 Connector Voltage

1. Disconnect the cab power 8P connector from the wiring harness
(Cabin).

2. Measure the voltage between terminal 3 of the connector on the
cabin power harness side and ground on the body.
(Interior light)

3. Turn the starter switch to [RUN].

4. Measure the voltage between terminal 4 of the connector on the
cabin power harness side and ground on the body.
(Cab work light)

5. If it is the same as the battery voltage (DC 11 to 14 V), it is

normal.
@q])@ qu@ A: 8P Connector (Cab Power B: 8P Connector (Cab Harness Side)
JI_ JI_ Harness Side)
= = RY9212091CAS0017USO
F=|I
4> | <3> <1>
<8> | <7> <5>
A
RY9212001CAS083A
Terminal Voltage (Cab Work Light)
1. Remove the grommet and then the 1P work light harness.
2. Switch the starter switch to [RUN] and the cab work light switch

to ON.
3. Measure the voltage between GND and the work light terminal
(+) on the harness side.

4. If it is the same as the battery voltage (DC 11 to 14 V), the
terminal voltage is normal.
(1) Work Light (a) (+) Terminal
RY9241J_21800ASO'15A / (2) Grommet (b) GND Terminal
RY9212180CAS0015US0
o @
g
(b) E—
(a)
RY9212001CAS105A
5-S10

KiSC issued 05, 2019 A



u27-4, WSM

CABIN

RY 9212091/ CASO30M

'
O/mM®
O
) — |
(a)
RY9212001CAS105A

<4> — <2>
<10> <7>
Y-
| I
RY9212180CAS016A

<6><7> (2) (1) <9> <10>
RY9212001CAS116D

Terminal Voltage (Interior Light)

1. Remove the interior light cover.

2. Remove the bulb. (Pull it out)

3. Switch the interior light switch to [ON].

4. Measure the voltage between GND and the interior light
terminal (+).

5. If it is the same as the battery voltage (DC 11 to 14 V), the
terminal voltage is normal.

(1) Interior Light Assembly (a) (+) Terminal
(2) Interior Light Switch (b) GND Terminal
RY9212091CAS0019USO

Work Light Switch / Beacon Switch

Connector Voltage

1. Turn the starter switch to [OFF] and disconnect the 10P

connector from the cab work light/ beacon switch.

Turn the starter switch to [RUN].

Measure the voltage between terminal 7 of the connector on the

harness side and ground on the body. (Switch voltage)

4. Measure the voltage between terminal 4 of the connector on the
harness side and ground on the body. (LED voltage)

5. If it is the same as the battery voltage (DC 11 to 14 V), it is
normal.

@ N

(1) Work Light Switch (A) 10P Connector (Harness Side)
(2) Beacon Switch
(3) 10P Connector (Harness Side)

RY9212180CAS0016USO

Checking the Work Light Switch/Beacon Switch

1. Check the continuity between each of the terminals according to
the table below.
2. If continuity exists, it is normal.

<7> <6> <9> <10> <4>

5 o-&\\Wo

RY9212180CAS017A

ON O——O
OFF O

(1) Work Light Switch / Beacon Switch (a) (Free)
(2) 10P Connector (Switch Side)

RY9212180CAS0017USO
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4. REMOVAL AND INSTALLATION OF GLASS
[11 PREPARATION

Items required

» Cleaner : Equivalent of Seeker Cleaner 205
» Adhesive : Equivalent of Seeker Flex 250PC-JM
* Primer : Equivalent of Seeker Primer 206

'b @)
» Scraper
+ Awl
Adhesive cutter
Glass suction cups (use if needed)
B NOTE
* The cleaner and adhesive have a short shelf-life (9 to 12

months), so obtain them immediately before use from a
nearby manufacturer or a shop that handles auto glass
products.

RY9212001CAS084A

(1) Glass Suction Cups (2) Adhesive Cutter
RY9212001CAS0085USO

[2] REMOVING GLASS

1. Mask off painted surface around the glass to protect them from
scratching while removing/installing glass.

2. Remove the glass.

[When using piano wire (damages parts of the glass)]

* Pierce and make a hole in the adhesive with an awl (or knife of
glass cutter, etc.).

» Pass the piano wire (or steel wire) through the hole.

» Wrap both ends of the piano wire around a wood block or the
like.

* Pull the piano wire along the edge of the window, sawing
through the adhesive between the cab and the glass; then
remove the glass from the cab.

[When using an adhesive cutter (completely ruins the glass)]

* Insert the adhesive cutter into the adhesive.

» Pull on part (a) of the cutter and cut the glass out.

A CAUTION

* If the piano wire gets very hot in one place, it may break.
Avoid rubbing it with much force against the edge of the
glass.

* Be careful not to cut yourself on fragments of glass or the
blade of the cutter.

(1) Cab Frame (5) Piano Wire
(2) Glass (6) Wood
(3) Awl (7) Adhesive Cutter

(4) Adhesive
RY9212001CAS0086USO

RY9212001CAS086A
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[3] INSTALLING WINDOWS

(@) ) ©

|

(1)

@ @

RY9212001CAS087A

0(4) 0(4)
RY9212001CAS089A

(a)
o] _J§ 7l (1) @ ©

/ \!\A (b)

ot
(a)

RY9212001CAS088A

1. Completely eliminate all old adhesive on the frame of the cab.

2. Use the cleaner to clean the cab frame and the surface of the
new glass where adhesive will be applied to get rid of any dirt or
oil.

3. Affix the windshield dam to the surface of the new glass where
the adhesive will be applied.

4. Apply primer uniformly around the circumference of the
windshield dam.

5. Apply adhesive uniformly along the outer circumference of the
windshield dam.

6. Apply primer uniformly around the entire circumference of the
flange of the cab frame. (Application width: 18 mm (0.71 in.) or
more)

7. Make and install a spacer for in between the edge of the glass
and the cab's frame so that the glass does not slide down during
installation. (holds position and prevents slipping)

8. Press slightly all the way around the edge of the glass from the
outside, so the glass touches the shield dam and they stick
together.

9. Hold the glass in place with packing tape until the adhesive
hardens so the glass does not shift or come off.

(1) Glass (a) AtLeast7 mm (0.28 in.)

(2) Windshield Dam (W/Adhesive) (b) At Least 12 mm (0.47 in.)

(3) Primer (Apply) (c) 12 mm (0.47 in.)

(4) Adhesive (Apply) (A)

* For the front window

(1) Glass (a)
(2) Windshield Dam (W/Adhesive) (b)
(3) Adhesive (Apply)

(4) Fastener (Affix as Male/Female Set) (A)

Start Affixing Dam Here
RY9212001CAS0087USO

At Least 7 mm (0.28 in.)
At Least 12 mm (0.47 in.)

Line Up with the Edge of the
Frame

RY9212001CAS0088USO

* Recommended shape of triangular bead

B NOTE

* Cut the tip of the nozzle of the adhesive cartridge in the

shape ofa V.

* Apply the adhesive to the glass so it forms a uniform

triangular bead.

(1) Nozzle Tip (a)
(2) Windshield Dam (W/Adhesive)
(3) Adhesive (Apply)

5-S13
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[4] GLASS TRIM TYPE

(a)
N o\ ¢
é‘\(3)
RY9212001CAS093A Z-Z

(When removing)

1. Lift the rubber core by its seam and remove it.

2. Remove the glass to the outside.

(When attaching)

1. From the outside, insert the glass into the glass trim.

2. Insert the rubber core into the groove all the way around the
trim.

3. Start inserting the rubber core at the bottom center. (to prevent
rain from getting in)

(1) Panel (a) Inside
(2) Glass Trim (b) Start Here
(3) Rubber Core
(4) Glass
RY9212001CAS0090USO
5-S14
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5. TROUBLESHOOTING

Air Conditioning System

Problem and/or
Situation

Possible Causes

Remedy

Noise

Blower damaged

Repair or replace

Not heating effectively

Hot water valve damaged

Replace

Servo motor broken

Check and repair

Not enough air flow
(blower motor not
turning)

Blower fan switch broken

Check and repair

Heater relay broken Replace
Brushes have poor contact Replace
Blown fuse Replace

Miswiring or poor connections

Check and repair

Not enough air flow (air
flow does not change
to speed 3)

Relay damaged

Replace

Blower fan switch broken

Replace

Not enough air flow
(other)

Blower not tight enough

Check and repair

Blower deformed

Replace

Blower hitting its casing

Check and repair

Something blocking the inlet

Check and repair

Filter clogged

Clean or replace

Vent ducts clogged or detached

Check and repair

Cannot control
temperature
(temperature
adjustment dial faulty)

Temperature control dial broken

Replace

Controller of the wire harness is off

Repair or replace

Cannot control the
temperature (hot water

temperature (poor
heater hose layout)

Hot water valve damaged Replace
valve does not open
normally)
Cannot control the Heater hose is pinched Fix

Heater hose is bent or broken

Repair or replace

Water leak (water leak
inside the cab)

Drain hose bent or broken

Check and repair

Drain hose clogged

Clean

5-S15
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(Continued)
Wiper

Problem and/or
Situation

Possible Causes

Remedy

Wiper doesn't work

Fuse blown (a part inside the wiper motor or
some other moving part is shorted or burned out)

Pinpoint the cause of the damage
and replace

Wiper motor faulty (damaged armature, worn

motor brushes, motor shaft locked) Replace
Wiper switch faulty Replace
Faulty operation of linkage mechanism due to Fix

foreign matter

Wiper arm is locked or rusted together

Grease up or replace

Wiper moves too
slowly

Wiper motor faulty (damaged armature, poor
contact due to worn motor brushes, faulty
operation of motor shaft)

Replace

Battery voltage low

Recharge or replace

Wiper arm shaft rusty, foreign matter stuck in it

Grease up or replace

the correct position

matter)

Poor contact in wiper switch Replace
: . . Wiper motor faulty (Dirty or poor contact of the
Wiper fails to stop in contacts at the auto-stop position due to foreign | Replace

5-S16
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@ BASE: 075 f Y Te BASE: 0.85_VY/R
WergrTem-Sencar |
S TRB: 050 LB |[—ay ﬂ,‘mwo‘i BASE: 0.50 B/Y
SENSOR(ENGINE_SPEED) i —e ] GND2 BASE: 050 L
ENGINE_REV._SENSOR ENGINE_REV._SENSOR £ — = BASE: 050 BIO
ALTS: 075 f WB e 1 P ALT9: 075 f G ALTS: 075 {6 | IENGINERFVSIGNAL]
ALTS: 075 1 B | [ RpTa] k.& BASE: 125 RIB |~ csw- |
BASE: 0.85 YR +B(Di
GND1 e
BASE: 2 f B 71775‘ND77 —
GND1
SENSOR,FUEL SENSOR,FUEL SENSOR,FUEL
BASE: 0.50 L [SENDER(+ DENDER(-] BASE: 0.50 B/Y BUZZER
el o=
ELECTRICAL_BUZZER
BASE: 0.85 YR
\ BASE: 0.50 Y/B
O
o water-proof
= JOINT-BUZZER
8
3
&

CAN-H | | CAN-L




[3] METER, HORN, WORK LIGHT, ACCESSORY

To RELAY(CAB)_5A [From FUSE_ECU_MAIN(AC)10A | To ECU-27

From SBF_MAIN_50A
To FUSE_ECU_MAIN(10A) | [ From FUSE(ECU-MAIN(+B))10A| To ECU-10 | [ From ECU-39 From ECU-18 CAN-L
KEY_ON N o
3 o
From CAB_RELAY_40A S E [cAN-H]
° < VALVE,ASSY(PILOT,R) DIODE(7321-9822)
HORN, SWITCH HORN_SWITCH QIODE({ORN_SWITCH PROTECT) _D_7321-9622  DIODE(HORN_SWITCH_PRATECT) RELAY(HORN)
FUSE(HORN-SW) FUSE(HORN-SW) FUSE(HORN-SW) ] e e N R i S e e - el e |y RELAY(HORN) o YHORN) HORN(+ )ASSY—”ORN
HS:AUX1: § R| =1 - 1 HS: 0.50 LG .
T s | LcD_METER_REMOTE_WAKEUP_sw SWITCH,DOWN | cp METER REMOTE WAKEUP_SW BASE 050 L — s |eastas L
AT: 050 G BASE: 0.50 B
FUSE(HORN-MAIN FUSE(HORN-MAIN) FUSE(HORN-MAIN s o T N N | MF e G o R
BASE:S R m BASE0.50 LW GND2 DIODE(HORN) DIODE(7321-9822)
iD‘E_SMOMlmFuses _ D_7321-9822
GND2
—_—— LCD_METER METER LCD_METER
FUSE(ECU,METER(+B)’ FUSE(ECU,METER(+B)) IFUSE(ECU,METER(+B L BASE:050 BW[ At —]
BAMD: |_|1_0| BASE: 0.50 R BASE: 0.50 Rl E jéTT_
— 1 T ED
MiniFuses oo
LRD451:5410 J BASE: BR | o]
— BASE:050 BRIW | [~
_::*_CFENQJ_ I
GND3 ES I
=
z
- <
8 g g
a SWITCH(WORKLIGHT) 8 S
< o
—— FUSE i [ o] 9 RELAY(LIGHT = - -
FUSE(CAB_RELAY)[ FUSE(CAB_RELAY) | (CAB_RELAY) SWITCH(WORKLIGHT) S ( ) AN TO_IWORKLIGHT] LIGHT WANTO [WOR}ILIGHT] A
BASE: 3 RW. =T 1 BASE: 0.50 L BASE:0.50 L[ 3 RELAY(FRONT_LIGHT) _TO_| KBM
MiniFuse55 TT F ot 3 ? quLWITCH(WORKUGHT) RELAY(FRONT_LIGHT) | BASE: 21 Y [MAINJTO_WORKLIGHT FRONT ~_WORKLIGHT(+) FRONT_WORKLIGHT(-) [MAINJTO_WORKLIGHT fo_J/C(CAN.MAIN)
-I2 L2 |ease030 R —BASEL 2 [ RAWT Tt . ] 3 : F A F R, B Glzensetzs e
LRD451-5410  __ __ ) o | o [oE g BASE 030 R | ':—':;L‘_r it o esE0ses wiHoo W’H”wnﬂz W/H(FRONT) — GND2
5 S — e GND2 ~
& = - i -_ -_ -_ -_ bd
BASE: 0.50 L| —Temrey % BASE: 0.30 B < WORKING_LIGHT
—— FEF = | = _| KBM
FUSE(FRONT WORKLIGHT F .5 e | Gnet CANOPY_WORKLIGHTL CANOPY_WORKLIGHTLL
FUSH(FRONT_WORKLIGHT) ( _ ) IFUSE(FRONTﬁWORKLIGHT) BASE: 1.25 RIT" [0 _JG3I —rI— J|BASE:125 8
BASE: 5 R =T [ posse2raw SUB_WORK_LIGHT MAIN_HARNESS _WORKIHT Py MAIN_HARNESS | SUB_WORK_LIGHT
——1 > 7 ) )
MiniFuses o2 1Y \‘jvj:; R CANOPY_WORKLIGHTR CANOPY WORKUGHTR@LSEA% T O e
\RD431:5410 J SWITCH(BEACON) I (F 5 IRF=d—, 1 GND2
o W/H23 W/H(CANOPY.4P) )
SWITCH(BEACON) (ot — — — —
BON:O30RNIT Ve 1510 _SWITCH(BEACON) [main]_to_cab | main_to_[cab] CAB _WORKLIGHT,FR WORKING LIGHT CAB WORKL'GHTFR RADIO RADIO(OPTION)  gapiospeaxer) RIGHT_REAR_SPEAKER()
O T 1 BASE. 2 f Y BASE: 15 G 3 B w SE: LOUDSPEAKER
5= 5%, o |Bon 050 B —/HOOE
e — 7 WORKING_LIGHT gy |
= GND3 CAB_WORKLIGHTFL CAB_WORKLIGHT,FL DASL 1 BR RIGHT_REAR_SPEAKER(+]| ocne » e
BON: 050 L | [Tenrs Tt [BON: 030 B 5 Q=i 1 LEFT_REAR_SPEAKER(-)
= ‘-NA‘U — _Nx*u_5 — J,- I BASE: 1 GIW. ===I'
GND1 :
RELAY(BEACON) RELAY(BEACON) [main]_to_cab main_to_[cab] BEACOK,\"—(%CABLEfBEACONfLIG(O:g :\Sggg) LEFT_REAR_SPEAKER(+)
FUSE(BEACON) FUSE(BEACON FUSE(BEACON RELAY(BEACON) —n— BCN:1.25 BR Gls BASE:1 RB 5 D— T BASE: 1 Bf
BCN: 5 R '_('T‘ ) BCN( 125 W ) BCN: 1.25 W ] 2 — - [Bcn: 125 BR [ wiroo L4 8y g Im:L’lﬂ=El RADIOFRAME(GND)
WiFuses ] S 2 e S e | e BASE: 05 B8 I
N —_——— PVM2 ()ﬁ
ASSY_LAMP_ROOM
[main]_to_cab main_to_[cab] ROOM LIGHT(ON) ROOM LIGHT(GND) GND(RADIO,CAB)
CAB: _CNP: 0.50 O BASE: 1 GRIW. BASE:0.5 GRIW
FUSE(ROOM_LIGHT) WIH0O I
Yo, FUSE(ROOM_LIGHT) FUSE(ROOM_LIGHT)
{ =75 | CABCNP: 0.50 O [main]_to_cab main_to_[cab] GND(CABFRAME)
=1 CAB: 1.25 G BASE: 1 GW
MiniFuses —|7 7|—
FUSE(RADIO(AC)) FUSE(RADIO(AC)) FUSE(RADIO(AC)) | main]_to_cab 0 WHIS 1 ain_to, [cab] |
CAB: 3 W CAB: 1.25 G CAB: CNP: 3 EEELSE 25 BR
MiniFuses FUSE(WIPERWASHER) GNDZ 77 main o, ov!: 0: :;:2':1 ginain-to_[cabl
AUSE(WIPER/WASHER)  FUSE(WIPER/WASHER) ;
LB 2 CAB: 125 GIW GND(RADIO) [main]ﬁtoﬁiaabs\leg{g%v maln to )_[cab](wiper) »WIPER WIPER_MOTOR
MiniFuses 3| =|| B| SWITCH,ASSY(WIPER H -
RD451-5410__ —— 2[3|5 %I ( ) [main]_to_cab(wiper) i Thain_to,_[cab](wiper) wasHER ~ ASSY_TANK' yagher WIPER
E=nanal SWITCH(WIPER) CAB:1.25 W BASE1 W[ T L@t B JjeASE0s R | T s BASE:1 B
) 0 CAB: 125 W r " ngo WIFTY N
) ) CAB: 125 GIW [main]_to cab(W|per o Smaln to_[cab](wiper) |
TVANED Ry Sy ————— CAB: 1.25 GIW.
FusePoweR_outLeT) FUSE(POWER_OUTLET) | Fuse(POWER_OUTLET] POWER_OUTLET | POWER_OUTLET(CAP) gg Sl AR 125 RIW [main]_to cab(W|per) " maln _to_[cab](wiper)
3 BASE:
BASE: 3 W =T 1 | BASE: 125 Y 1. 516 CAB- 1.25 LW W!HIQ
IRD451-5410M'n'FU_SEs_ N W/H19 W/H,CAB
_POWER OUTLET(CAP) __ _,
_I(ELECTRICAL OUTLET) |
FUSE(ELECTRICAI OUTLE FUSE(ELECTRICAL_OU[TLET) ELECTRICAL_OUTLET ~ CIGARETTE_SOCKET
BASE: 3 W | mpe—— ay— | BASE: 1.25 G BASE: 1.25 G 163}
—| I ———115 | BASE 2B I==
: o mr
|BD4517541OwhmFuse_s — J GND2 Fot ool |
FUSE(FUEL_PUMP) FUSE(FUEL_PUMP) | FUSE(FUEL_PUMP) FueL_pump ASSY_PUMPFUEL_BOOT
BASE: 3 RIW. =1 = 1 BASE: 0.50 YR BASE: YR
= 5 |
I MiniFuses EDJ_ BASE: 0.50 B
RD451-5410 N
- GND1
SWITCH_ASSY(HEATER)
RELAY(20A, MICRO-ISO)
—— ’ RELAY(HEATER] e o
FUSE(HEATER) | FUSE(HEATER) | FUSE(HEATER) RELAY(HEATER) o, ] ¢ ) SWITCH(HEATER) [t
HT: 3 W =1 7 1 HT. f RIW HT. 2 f RIW T 1 Al —] M B wB |
C=—10 El] HL2 fWR [P e o[o]o! SWITCH(HEATER)
MiniFuses [ wmoaxo ] l:—ﬁg—w_r — o [rmoxe SSr ey vearer HEATER
|rpasi-s410MMSS . 7 5[ fraeri] |HT 125 v g
GND2 ST [HT 2 Rw .
e e 1 —]
a ) —
HT. 21 B =

GND2




HORN_SWITCH

@

C_WF02_DT06-2S-CE05_1

LCD_METER

2[3]4]5]6

|
8| 9l10l11]12]

C_OF12_MX34012SF1_1

LCD_METER_REMOTE_
WAKEUP_SW

C_WM02_6187-2802_1

MAIN_HARNESS

v

C_CAMO1_1

SUB_WORK_LIGHT

C_CBF01_1

MAIN_HARNESS

C_CBF01_1

SUB_WORK_LIGHT

v

C_CAMO1_1

MAIN_TO_[WORKLIGHT]

C_OM02_7122-2820_1

C_OF10_7123-8307_1

[MAIN]_TO_WORKLIGHT

C_OF02_7123-2820_1

SWITCH (HEATER)

[

21

4|3

C_OF04_7123-2840-60_1

SWITCH (WIPER)

[

21

5|4

C_OF06_7123-2860_1

SWITCH (WORKLIGHT)

[

3

21

BATTERY CAB_WORKLIGHT, FL ELECTRICAL | FUSE(ECU, | FUSE(LEVER | GNp (RADIO
232C _ _BUZZER METER(+B)) |_LOCK) ( )
- -
C_OMO1_ C_OF02_180923-0_1 C_OF02_Min | C_OF02_Min
C_WF04_7123 7122-41 iFuses_1 Fuses_1 C_LAFO1_M8_1
-7740-40_1 13-30_1 CAB_WORKLIGHT, FR S orba_m2 FUstEoU- |rusepower|
ALTERNATOR | MAIN T - MAIN(+B)) | _OUTLET)
R R 2 oumer g
1 C_OF02_180923-0_1 - 2 a 1 2 - 1 CAB)
C_OF02_Min C_OF02_Min
C_OF01_ CAN iFuses_1 iFuses_1 M5
7123-41
C_LAFO1 M6 1 | 13301 FUSE(ECU- |FUSE
C_OF02_712 | MAIN(+B)), B I (RADIO(AC)) G LEFOT M5 1
BATTERY 3-8322_1 _LEFO1_MS5_
ALTERNATOR C_WF02_7123-8520-40_1 -2 _ -1
(G, L) ENGINE_REV. = . .
_SENSOR C_OF02_Mi GND1
CANOPY_WORKLIGHT, L C_oFozmin | G:OF02-Min
C_OMO1_ - iFuses_1 -
7122-41 - @)
13-30_1 FUSE(ECU_ | FUSE(RELAY) @
C_OF02_180923-0_1 C_WF03.728 | MAIN(AC))
C_OF02_7123 MAIN — — — 3-8732-40_1
-2820_1 (POWER) - = C_LAFO01_70
- CANOPY_WORKLIGHT, R _ 09-1836_1
ANTITHEFT_ oL ENGINE_STOP ¢ OF02 Min
ANTENNA ) _SOLENOID C_OF02 Min | ifyses 1
C_OF01_ . e FUSE(ROOM
7123-41 C_OF02_180923-0_1 FUSE LIGHT -
13°30_1 -OF0Z_ - (ELECTRICAL ) GND2
c_wmoz2_e19 |-OUTLET) _
c vnos orss | BATTERY DIODE (HORN) 5-0006_1
_WMO6_ +
-6171_1 & FRONT C_OF02_Min @
T iFuses_1
AUX_ WORKLIGHT(+)| C_OF02 Min | Fuses-
ACTIVATE_ C_OF02_6098-0017_1 Fuses 1 C_LAFO01_70
SWITCH FUSE FUSE 09-1836_1
ENGINE
@ C_LAFO1 DIODE (HORN_SWITCH_PROTECT) ( STOP) (STARTER)
M8 1
— = = C_CBFO01_1
C_WF02_6180 - —
eq 1 BATTERY 1
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C_OF02_6098-0017_1 WORKLIGHT(-)|  ifces 1 Fuses 1 P
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C_CAMO1_1
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(CABFRAME) _
C_OF02_Min 1
Fuses 1 C_OF02_Min C_OF01_712
iFuses_1 32010_1
FUSE
(HORN-SW) C_LAFO1_M8_1

2=11

C_OF02_Min
iFuses_1

9

817]6]5

C_OF10_7123-8307_1

OIL-SW RELAY

- (HEATER)

3]
C_OF01_172 5
320-2_1 | 1zl2

POWER _ C_OF05_M-I
OUTLET SO_1
RELAY (HORN)
=
3
C_OF02_180 =
907-0_1 5
raoiorrave | L112]2]
(GND) C_OF05_M-I
SO_1

M RELAY

C_cAmor 1 | (STARTER)
=Y
3
RELAY <]
(BEACON) 2

3] [1]2]2

5 C_OF05_M-I

— SO_1
11]2]2]

SBF
C_OF05 M-I |(ALTERNATOR)
SO_1
[ 9]
RELAY (CAB)

3 C_OMO02_361

~ 897-0713_1
1 X 2]

2 SBF (MAIN)
C_OF04_P-I —T —
SO_1 \’L \2/

RELAY
(ENGINE_ C_OM02_361
STOP)_ 897-0713_1

3

B SENSOR,

= FUEL
[1]2]2] i
C_OF05_M-I
SO_t C_WF02_618

0-2321_1
RELAY(FRONT
_LIGHT) SENSOR _

3 WATER_TEMP

5 QO
| 1 A} 2 | C_WF02_178

392-6_1
C_OF05_M-I
SOt SOLENOID
(LEVER_LOCK)
RELAY (GLOW)

3

] C_WF02_282

o 189-1_1
112 2] [sorenon
C_OF05_M-I (TRAVEL_
s i SPEED)

C_WF02_282
189-1_1

C_OF02_180
907-0_1

STARTER (+B) TO_ALT TO_STARTER [BAT]_TO_MAIN
_ (ALT+B,ALTY) | (STARTER) _
— - 1
@ !
C_OF01_7123-2810_1
C_OF01_6098 C_OF01_609
C_LAF01_M8_1 -0441_1 8-0824_1
TO_MAIN TRAVEL_ TO_BATTERY(+B)
STARTER (50) (ALT+B,ALT9) | ALARM
(FRONT,+)
»
C_OMO1_7122-2810_1
C_OF01_7123-2810_1 C_OMO1_6240
-1093_1 C_CBFO1_1
[MAIN]_TO_CAB
STARTER_SWITCH TO_ALT TRAVEL_
(SIG,ALT9) ALARM
(FRONT,GND) 413|2 L
000 il s]7]ells
C_WF03_7123 C_OF08_7123-6083
C_WF03_7123-6234-40_1 Sasido s &
C_CAMO1_1
STOP_SWITCH TO_MAIN TRAVEL
SIG,ALT9 —
( - ) PRESSURE_ MAIN_TO_[CAB]
SENSOR
C_WM02_6187-2801_1 @) 11]12]3]4
C_WMO03_7222
SW (LEVER_LOCK) A0 C_WF03_722 ELE
- 3-6536-30_1 C_OM08_7122-6083
TO_MAIN 30,1
(STARTER) TRAVEL_
C_WF02_6195-0003_1 SPEE_SW [MAINL_TO_CAB
=T e (WIPER)
SWITCH (BEACON) @ 211
C_OM01_609
= 8-0822_1 413
3 21 C_WMO3_609
2:0013_1
9|8 | 7165 C_OF04_7123-6040_1
WASHER

MAIN_TO_[CAB]
(WIPER)

[l

112
3|4

C_OMO04_7122-6040_1

TO_J/C (CAN,MAIN)
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-10_1

J/IC (CAN,MAIN)
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CONNECTOR CHART (U27-4 EU)
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Main Harness
(1) ANTENA UNIT (2) STARYER SW (3) WIPER SW (4) HERTER SW (5) STOP SW (6) TRAVEL SPEED SW (7) WORK LIGHT SW (8) BEACON SW (9) DIODE (HORN SW PROTECT)
7323-6234 7323-2860 - 7322-9422 7328-1231 7323-8307 7323-7729
(11)USER CHANGE SW (12)ELECTRICAL OUTRET | (13)HORN SW (14)ELECTRIC BUZZER (15) OPTINAL PORT (16) LEVER LOCK SW (17) CAN (18) 232C (19) HEATER
A A \
8 b /[
R %‘
N CRa%
4 @ =
7383-8389 7323-1540 7323-8322 7329-1111 7387-7436 7383-1528 7323-7740 7323-2149
(20) POWER OUTLET (21) CAB WIPER HARNESS | (22) CAB HARNESS (23) SUB WORK LIGHT (24) SUB WORK LIGHT
//’ _
> ) =
i %
y £
4 g O
7323-2320 7386-3246 7323-6040 7322-6083 7115-1050 7113-1020 7329-3285
(26) HI SPEC HARNESS (27) DIODE(HORN) (28),(29),(30) GND (31) TRAVEL ALARM (32) TRAVEL ALARM (52) FUSE BOX
% /
s & =1
/J/ @’\ .
V7 ——\
7329-5822 7328-1639 7323-7229 7009-1324 7115-1050 7115-1020 | | | | | )
(33) HORN (=) (34) HORN (+) (35) TRAVEL PRESSURE SENSOR | (36) TRAVEL SPEED SOL (37) LEVER LOCK SOL (38) WORK LIGHT HARNESS | (39) METER REMOTE WAKE UP SW j
7322-2010 7323-2010 7383-7874 7323-2825 7322-9422
(40) BATTERY/(SIGNAL) (41) FUEL SENSOR (42) SBF (45) ENGINE HARNESS (STARTER)| (46) ENGINE HARNESS (POWER)
’4 NoN
y = 60A 50A
a Aiternator | Main Power m j
7322-2810 7323-9325 Bk 7383-7011 7323-2825 7387-6972 7383-3011
47) ENGINE HARNESS (SIGNAL)| (48) GLOW PLUG 49) WATER TEMP SENSOR | (50) ENGINE STOP SOL 51) ENGINE REV SENSOR " —
(47) ( )| (48) (49) (50) (51) \ Ny
I CJ
7323-7434 7010-3026 7383-7222 7383-1528 7383-8732 -

U27-4 (2/2)




ELECTRICAL CIRCUIT DIAGRAM (HI SPEC)

X631 1.5 mm?
— TR
P =y
: /-LXQIZ ,
[ [
[ 0 [
-_— ! K1 !
X6/1 1 [
1 _ |
1 1
I 87a 87 [
! l
[
2 [ Y1B X9/8 1
A
I : [RT] . [RT] . [RT] . . [RT] 1D .
[ 1D
! : T 5 1K 1E 1F 16 1H 1J T
: 1 : er : X111 x1/6/L xzns/L :- T ke T T T T T T T T T en T X711 X7/9 xm;L XZI;L
[ : I 1 X3/2 ! ! 1 : ! ! !
[GN] Lo I I~ R2 | 1
[ [ | 87z 30
[ | 15 | 3B
$1 H2 TN ] K2 15 o) 98
SO T = ! X119 ! I Xa X710
A | D[ X1 : q K2| 1 X7
1 : : I [F—— | o )3E | 87a 87 : —( —— - 3C
FP=——f=d | X110 X1/8 X2/4 | 3 I X712 X718
I A X9/4 o g I p— —-} 1 « 1 |——
1 I 1 Xd4i3 X4/1 : X3 X1/2 X117 L _kI_J_ _Xﬂs _________ X_BIB_ o X7I7
: % : : 3 P : \ij \ij i X218 A [BL] \i/ \ij i o
: Kh L RT] ! 3D X4  |X15 X3 - X714 |X75  |X7/3
I : : I 2C 4A 6B [BL] 2A 4 A
" 85 Y 3G : [GN] W] [GN]
1 I I X4/8 X410 x12
1 -/ [ xion ~ ! Pa4il WS Pbd/1 X111 ~ Pal1 [WS) Pb1/1
1 X6 | I 1 ! I I i) I I
(A e —_— ] 1 1
" I Pa4 Pb4 Y2 Pa1 Pb1
[ [
X-Ej w0 w) X-Ej X-[j X-Ej w () X-Ej X-[j
[ [
[ [
W/ 1 NJ ! % SE ) ) NS W 5B W
X102 | X4/7 xa/9 | Pa4/2 Pb4/2 X11/2 X12 Pa1/2 Pb1/2
[ I _ 5C 5D 5A
=W LA W] WS &%s W]
[SW] [SW] [SW] [SW]
X6i2 1.5mm? LSV1  15mm?  LsV2
[ ___ A\ A\ o
Potential Material From To Potential Material From To @ @ @ @ @ K1: Unload relay
T RTis | e8| B e onio | s | w5 k2 Selector valve elay
sw sw
1B RIS X9/8 Sv3 3D BL1.0 X110 X3/1 sw | sw | 1C | 5D | 5A Pat: Proportional valve (AUX2_RH)
1E RT 1.0 X9/8 X8/2 1K RT 1.0 X1/6 X2/6 SW swW 1G 5E 5B Pb1: Proportional valve (AUX2_LH)
1C RT 1.0 SV3 X4/2 sw (6B) SW 1.0 X2/5 X1/7 SwW SwW 1H Pa4 : Proportional valve (AUX1_RH)
1G RT 1.0 SV3 X711 3E BL 1.0 X2/4 X1/8 sw Pbd : Proportional valve (AUX1_LH)
(T £ O R B o L
1F RT 1.0 X8/2 X8/3 5C WS 1.0 Pa4/2 SV4 RT RED Y2: Selector valve
1A RT 1.0 X4/1 X4/10 5D WS 1.0 Pb4/2 Sv4 GN GREEN X1 : Pilot control lever (RH)
3 BL 1.0 X4/3 X10/1 5E WS 1.0 Sv4 X1/5 SW BLACK X7 : Pilot control lever (LH)
L
3F BL1.0 X8/8 X12 sw SW15 SV1 SvV2 GE YELLOW R2: Potentiometer (RH)
3B BL 1.0 X7/10 X8/4 SwW SW 1.0 X9/6 SvV2 H2 : Horn switch
1J RT 1.0 X716 X211 sw SW 1.0 X9/6 X816 H3: Lamp
sw (6A) SW 1.0 X2/2 X717 SW SW1.0 X417 X1/2
3C BL 1.0 X2/3 X7/8 SW SW1.0 Xa/7 SV1
2A GN 1.0 X7/4 Pa1/1 SwW SW1.0 X8/6 X10/2
4 GE 1.0 X7/3 Pb1/1 SW SW1.0 X11/2 SV2
5 WS 1.0 Pa1/2 SV5 SW SW1.0 X7/2 SvV2
5A WS 1.0 Pb1/2 SV5 SwW SW1.0 X12 Sv2
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WIRE HARNESS (HI SPEC)
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X1: Control Lever (RH)
X2: Potentiometer

X3: Horn

X4: Switch (Third Line)

X6: Joint to Main Harness

X7: Control Lever (LH)
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X7

X8: Relay (Unload)
X9: Relay (Selector)
X10: Valve (Third Line)
X11: Valve (Selector)
X12: Indicator
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)
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Pa1: Proportional Valve (AUX2RH / Swing Rod)
Pa4: Proportional Valve (AUX2LH / Swing Bot)
Pb1: Proportional Valve (AUX1LH)

Pb4: Proportional Valve (AUX1RH)
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