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U20-3α, U25-3α U25S WSM General
A.Body and engine identification marks
If trouble should occur during use, or if servicing is 
necessary, contact the dealer who handles the 
machine. At that time please inform the machine 
model and engine type and serial numbers.

(1)Machine serial number

                                       KTC, KCL, KTA-version

                                              KTC, KCL, KTA version

                               Name plate : Code No. RA018-57721

(2) Engine serial number
e.g. D1105-5L0025
“5” indicates year of 2005 and “L” indicates June.
So, 5L indicates that the engine was manufac-
tured in June 2005.

(3)Engine serial number

(Engine production month code)

Month
Serial No.

0001~9999 10001~19999

Jan. A B

Feb. C D

Mar. E F

April G H

May J K

June L M

July N P

Aug. Q R

Sept. S T

Oct. U V

Nov. W X

Dec. Y Z

4
3
2
1

RA018-5772

PRODUCT
IDENTIFICATION
NUMBER

ENGINE No.
SERIAL No.
MODEL
2-47, Shikitsuhigasi 1-Chome, Naniwa-ku, Osaka, 556-8601 JAPAN
I-S-3



U20-3α, U25-3α U25S WSM General
B.Safety precautions for servicing, disassembly and 
reassembly
 Safety precautions for servicing

Most accidents during servicing arise from carelessness. Please remember that Safety involves both the 
welfare of the employees and improved work efficiency.

 Safety precautions for Disassembly and reassembly
Machines must be disassembled and assembled efficiently and safely.
It is very important to thoroughly understand the construction and function of the machine, to make all 
appropriate preparations, and start operations according to the specified working procedures.

a. Safety measures before starting 
work

(1) Work clothes
1. Wear specified work cap and clothed. (Under 

no circumstances may workers wear 
undershirts only.)
Cuffs must be kept buttoned, and any tears 
must be mended.)

2. Wear safety shoes.
3. Do not wear cotton gloves when working on the 

internal section of engine, reduction gears or 
hydrauric units for repair or others, or when 
using a hammer. Wear leather gloves, however, 
when hoisting wires.

(2) Inspecting equipment and tools
1. Prepare equipment (cranes, fork lifts, tool, etc.) 

required for servicing and inspect for any 
problems before starting work.

2. Hammer heads (metal parts) must be firmly 
secured to their handles.

3. Check hosting tools (wire ropes, hoisting 
chains, etc.) before use.

(3) Keep workshop in order
1. Secure appropriate space needed for 

disassembly to the job.
2. Secure a clean, safe place for arranging 

disassembled parts.
3. Store volatile substances (gasoline, light oil, 

thinner, oily articles, etc.) in appropriate 
containers at selected locations to prevent fire 
hazards.

b. Safety measures during work
(1) Protectors

1. Wear goggles when using chisels for chipping.
2. Use appropriate protectors during welding.
3. Wear a helmet when working with a crane or at 

elevated locations.

(2) Team work
1. When working with two or more people, divide 

the work and maintain close communication.
2. Crane work must be carried out using 

predetermined signals.

(3) Disassembly and assembly
1. Do not wear gloves when using hammers.
2. Use rods of the specified soft material for 

removing pins. Do not use a hammer as a pad.
3. Do not place fingers in holes when centering.
4. Heavy parts must be adequately supported 

before removing bolts.

(4) Cranes
1. In principle, use a crane for objects heavier 

than 44lb (20kg).
2. Crane operation and hoisting must be 

performed only by qualified personal.
3. Pay careful attention to the center of gravity 

when hoisting, and do not stand under the lifted 
objects.

(5) Others
1. To work under a jacked-up carrier, be sure to 

place wood pieces under it.
2. When charging batteries, make sure there are 

no open flames in the immediate vicinity.
3. All electric tools must be grounded.
4. Before welding the machine, remove the 

battery.
• When removing the battery, be sure to 

disconnect negative (-) cord first.
• When mounting the battery, be sure to 

connect the positive (+) cord first.
I-S-4
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c. Preparation for disassembly
(1) Cleaning

Remove mud and dirt from the body before disassembly.

(2) Acceptance inspection
The machine must be checked before it is disassembled to record existing conditions, such as those listed 
below.
Model, serial number, and hourmeter reading
• Reason for repair and repair history
• Element stains
• Fuel and oil condition
• Parts damage *(Take photographs if necessary.)

(3) Equipment and tools
prepare equipment, tools, cranes and parts storage racks as required.

d. Precautions for disassembly and reassembly
(1) Disassembly

1. Follow the specified disassembly procedures.
2. Make alignment marks to insure correct reassembly.
3. Arrange disassembled parts in an orderly way, and attach identification tags or put marks if needed.

(2) Reassembly
1. Clean all parts before assembly. Repair any scratches or dents. Take special precautions against dirt and 

dust.
2. Parts with rust-preventive coatings must be assembles only after removing the coating.
3. Separated parts must be correctly reassembled using alignment marks.
4. As a rule, use a press to reassembled bearings, bushing and oil seals. Use pads when using a hammer.
I-S-5
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C.IMPORTANT SAFETY PROCESS AND CRITICAL 
FUNCTIONAL PROCESS

The following instructions are related to essential adhesives, important safety process  and critical 
functional process  .Pay special attention in servicing these process. (Pay also close attention in 
reconnecting the electrical cables.)

a. Essential Adhesives
Type of screw adhesive
• Unless otherwise specified, use Three-Bond 1324 adhesive (medium-duty type).

Keep the screw threads free of oil and water.
Type of instantaneous adhesive
• Use Three-Bond 1733 or Three-Bond 1741E adhesive.

Keep the bond areas free of oil and water.

b. Important Safety Process  .
1. Reconnecting the fuel hose (clearance, hose routes, clamps, etc.)
2. Electrical cabling (engine, instrument panel, seat stand, etc.) (wiring routes, clamps and couplers)

c. Important Critical Functional Process  .
1. Setting up the travel wheel motor (tightening torque)
2. Reassembling the rotary joints (joint direction and shaft set-up)
3. Installing the swivel base bearing and the swivel motor (tightening torque)
4. Fitting the pump couplings (tightening torque)

D.IMPORTANT INSPECTION ITEMS AFTER 
REASSEMBLING

a Operate the Machine and check for Unusual Noise and Vibrations.
b Make Sure the Safety decals and Wireharness Clamps are in their Specified 

Positions.
c With the Machine Front in a Specified Posture, Check the Amount of Hydrauric 

Oil
Checking the oil level (For further details, refer to the Operator’s Manual of each model.)

(1) Park the machine on a level ground.
(2) Make sure the hydrauric oil temperature is in the range of 10-30°C (50-86°F) and see if the oil 

level is within the specified zone of the oil level gauge.
(3) Keep the machine front as shown as following posture.

Posture: Extend the rods of the arm and bucket 
cylinders nearly half. Place the bucket 
on the ground, the offset swing at the 
center, and the dozer also on the 
ground.

S

A

S

A
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E.SERVICING FUNDAMENTALS
a. Items for Servicing
(1) Tighten bolts, nuts, adapters,and similar parts 

to their specified torques which are given in the 
list of tightening torques and adhesive as well 
as in this manual. Be sure to observe the 
specified torques for important tightened parts 
and components.

(2) Wipe out water, oil and grease off the screws 
on which LOCTITE adhesive is to be applied. 
Be sure to apply the adhesive to specified 
locations.

The word “LOCTITE“ in this manual denotes the 
red-color type.

(3) Precautions in disassembling the hydraulic 
equipment
• Use a vacuum pump, plugs, oil pans, waste 

cloth and the like to prevent oil from 
running out or splashing.
Wipe out leaking oil completely first and 
then add oil as required.

• Protect the openings with plugs, covers or 
the like to keep off foreign matters. Most of 
hydraulic system troubles are caused by 
the entry of foreign matters.

• Before reassembling, clean up the parts 
and components and apply hydraulic oil on 
them.

• The system consists of precision parts. Be 
careful not to scratch them and apply 
excessive force on them.

Locking adhesive

Types of screw adhesive
Equivalent to LOCTITE 271 (Heavy-duty)
Equivalent to THREE-BOND 1305P (Heavy-duty)
Equivalent to THREE-BOND TB1401B (Light-duty)
Unless specified otherwise, use THREE-BOND 1324 
(Medium-duty).

Type of instantaneous adhesive
Use THREE-BOND 1733 or 1741E
I-S-7
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(4) Precautions in tightening hoses and pipes.
• Flexible hoses have a slight natural bend of 

their own. Utilize the natural bend. Be also 
careful not to twist them.

• Be careful not to confuse the routes of the 
hoses.

• Do not hold the hoses in tight contact with 
their adjacent parts and surfaces.

• Tightening steps
1. First tighten the nut to its specified 

torque.
2. Then loosen the nut by about 45° to fit 

the seat of the joint to the connection.

(5) The quantities of oil, fuel, water and others, 
except for the oil to be filled in the track rollers 
and idlers, are listed just as reference. Fill up 
the fluid up to the specified center level of a 
level gauge if it is provided.

(6) Security support the machine with a jack and a 
supporting jig when it is jacked up for 
servicing.

(7) Be sure to use a crane in disassembling and 
reassembling heavy parts and components 
(frame, front attachment, crawler, etc.).
I-S-8
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b. O-ring, Oil seal, Circlip and Roll 
Pin

(1) General precautions
• Make sure the O-ring and the oil seal are 

free of anything unusual (uneven surface, 
scratches, chipping, etc.).

• Check the O-ring groove for burrs. Correct, 
if any, using an oil stone or the like.

• When putting a part past a sharp edge into 
position, protect such edge with a cover or 
get the part chamfered.

(2) O-ring
• Clean up the O-ring groove and deburr its 

edge as required.
• Before installing the ring, be sure to apply 

lubricant (grease) over it. (Do not do this to 
the floating seal.)

• Fit the O-ring into its groove without twist. 
With your fingertip, push the ring gently and 
evenly into the final position. Otherwise the 
ring would easily get twisted in contact with 
the inner edge of the groove.

(3) Floating seal
• Be sure to wipe oil off the O-ring and the O-

ring contact surface. (Note, however, that 
oil must be applied thinly over those of the 
wheel motor.)

• In fitting the O-ring into the floating seal, be 
careful not to twist the O-ring.

• Before installing the floating seal together 
with the O-ring, apply sealing oil thinly over 
the sliding surface. Be careful to keep the 
sliding surface and O-ring in alignment with 
the housing.

• Finally turn the floating seal 2 or 3 times by 
hand in order to form an oil film over the 
sliding surface as well as to get the sealing 
surface well it.
I-S-9
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(4) Oil seal
• Do not confuse the orientation of the oil 

seal lips. Direct the main lip toward the oil 
chamber; in other word, toward what is to 
be sealed.

• If in dry state, the oil seal may wear out 
when running in the machine. To prevent 
this, be sure to apply lubricant (grease) 
over the lip sliding surface. If provided also 
with a dustproof lip, fill the space between 
this lip and the main lip with grease.

• As a rule, use a press to press-fit the oil 
seal. If not available, apply a suitable tool 
and tap it evenly without allowing any tilt. 
Press-fit the oil seal deep down to the 
bottom of the oil seal fitting boss.

(5) Mounting the circlip
• Place the circlip with its sharp edge facing 

outward (in the locking direction).
• Fit the circlip securely in the groove. For 

the hole circlip in particular, install and turn 
it slightly to make sure it fits well.

(6) Tapping the roll pin (spring pin)
• Place the roll pin (spring pin) with its 

opening perpendicular to the load.
• Place the roll pin (spring pin) with its 

opening in the turning direction.
• Evenly tap the roll pin (spring pin) into 

position.

a. Packing f. Dustpans lip

b. Metal ring g. Atmosphere (outside)

c. Spring h. Grease

d. Main lip

e. Oil chamber (inside)
I-S-10
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c. Piping
(1) General precautions

• Tightening the pipe socket to the specified torque. If too tight, the socket itself or a hydraulic 
component may get damaged. It too loose, an oil leak may result.

• In connecting a new hose or pipe, tighten its nut first to the specified torque and then turn it back 
(about 45°). Then tighten it again to the specified torque. (Do not this to the sealing tape-applied 
hose or pipe.)

• When disconnecting a vertical hose or pipe, separate its bottom connection first.
• In disconnecting and reconnecting the hose and pipe, be sure to use two wrenches. With one 

wrench, restrain the mating part to allow no twist.
• Check the mating connector’s sleeve and the hose’s taper for dust deposits and scratches.
• When the pipe socket has been tightened up, wipe the joint clean. Apply the maximum operating 

pressure 2 or 3 times to make sure there is no oil leak.

(2) Hydraulic hose
Check the hydraulic hose for too tight a connect or twist.
*Excessively tight contact
Let’s suppose that a hose is in contact with another hose or other part. If the hose is pulled away by a 
force of 2 kg but still in contact, it means the contact is too tight.

(3) Precautions in tightening the bolts and nuts
• Use bolts of specified length.
• Do not over tighten the bolts: Its threads may get deformed or the fixed part may get damaged. Do 

not undertighten the bolt either: It may get loose.
• In other words, tighten the bolt to the specified torque.
• Tighten the bolts and nuts diagonally for even tightness.

R (Tapered thread)
G (Straight thread)

Nut

Sleeve

Steel pipe Union nut Tapered thread

Joint body
I-S-11



U20-3α, U25-3α U25S WSM General
(4)Hose screw

(5)Joint bodies

Thread size
(piping screw)

Tightening torque
N·m

kgf·m
ft·lbf

Wrench size
(reference)

Union nut section Taper thread 
section

1/8”
7.8 ~ 11.8 N·m
0.8 ~ 1.2 kgf·m
5.8 ~ 8.7 ft·lbf

14.71 ~ 19.61 N·m
1.5 ~ 20 kgf·m

10.85 ~ 14.47 ft·lbf

17 mm
0.67 in

1/4”
24.5 ~ 29.4

2.5 ~ 3.0
18.1 ~ 21.7

36.3 ~ 44.1
3.7 ~ 4.5

26.8 ~ 32.5

19 mm
0.75 in

3/8”
49.0 ~ 53.9

5.0 ~ 5.5
36.2 ~ 39.8

49.0 ~ 68.6
5.0 ~ 7.0

36.2 ~ 50.6

22 mm
0.87 in

1/2”
58.8 ~ 63.7

6.0 ~ 6.5
43.4 ~ 47.0

83.4 ~ 88.3
8.5 ~ 9.0

61.5 ~ 65.1

27 mm
1.06 in

3/4”
117.7 ~ 127.5
12.0 ~ 13.0
86.8 ~ 94.0

127.5 ~ 147.1
13.0 ~ 15.0

94.0 ~ 108.5

36 mm
1.42 in

1”
137.3 ~ 147.1
14.0 ~ 15.0

101.3 ~ 108.5

147.1 ~ 166.7
15.0 ~ 17.0

108.5 ~ 123.0

41 mm
1.61 in

Thread size
(piping screw)

Tightening torque
N·m

kgf·m
ft·lbf

Spanner size
(reference)

Remarks
Steel pipe (OD)

R (tapered thread) G (straight thread)

1/8”
19.6 ~ 29.4 N·m
2.0 ~ 3.0 kgf·m
14.5 ~ 21.7 ft·lbf

- 17 mm
0.67 in

When in 
steel pipe is 

in use.

8 mm
0.31 in

1/4”
36.3 ~ 44.1
3.7 ~ 4.5

26.8 ~ 32.5

W/O-ring
Joint Torque
58.8 ~ 78.5

6 ~ 8
43.4 ~ 57.9

19 mm
0.75 in

12 mm
0.47 in

3/8”
39.2 ~ 49.0
4.0 ~ 5.0

28.9 ~ 36.2

W/O-ring
Joint Torque
78.5 ~ 98.1

8 ~ 10
57.9 ~ 72.3

23 mm
0.91 in

15 mm
0.59 in

1/2”
49.0 ~ 68.6
5.0 ~ 7.0

36.2 ~ 50.6

W/O-ring
Joint Torque

117.7 ~ 137.3
12 ~ 14

86.8 ~ 101.3

26 mm
1.02 in

16 mm
0.63 in

Metric Size Hose

Thread size
(piping screw)

Torque
N·m

kgf·m
ft·lbf

M12 × 1.5
20 ~ 30

2.0 ~ 3.1
14.75 ~ 22.13

M14 × 1.5
20 ~ 30

2.0 ~ 3.1
14.75 ~ 22.13

M16 × 1.5
30 ~ 50

3.1 ~ 5.1
22.13 ~ 36.9

M18 × 1.5
30 ~ 50

3.1 ~ 5.1
22.13 ~ 36.9

M22 × 1.5
40 ~ 60

4.1 ~ 6.1
29.5 ~ 44.25
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(6)Tightening torque table for hose clamp (Screw type)

(7)Nuts for piping

No. Dia. (mm) Code No.

Tightening torque
N·m

kgf·m
ft·lbf

1 Ø12 ~ 16 09318-89016
2.5 ~ 3.4
25 ~ 35

1.84 ~ 2.51

2 Ø19 ~ 25 09318-89024

3 Ø31 ~ 40 09318-89039

4 Ø36 ~ 46 09318-89045

5 Ø15 ~ 25 RC101-64580 4.9 ~ 5.9
50 ~ 60

3.61 ~ 4.356 Ø26 ~ 38 68311-72820

7 Ø13 ~ 20 RB101-63630
3.4 ~ 4.4
35 ~ 45

2.58 ~ 3.31

8 Ø40 ~ 55 RC411-63180
4.9 ~ 5.9
50 ~ 60

3.61 ~ 4.35

9 Ø77 ~ 95 69284-63170

10 Ø50 ~ 60 RC401-63190

11 Ø32 ~ 44 RD411-63820

Steel pipe size
(O.D. × I.D. × 
Thickness)

Tightening torque
N·m

kgf·m
ft·lbf

Spanner size
(reference) Remarks

8 × 6 × 1 mm
0.31 × 0.24 × 0.04 in

29.4 ~ 39.2
3.0 ~ 4.0

21.7 ~ 28.9

17 mm
0.67 in

When sleeve nut is
in use.

10 × 7 × 1.5 mm
0.39 × 0.28 × 0.06 in

39.2 ~ 44.1
4.0 ~ 4.5

28.9 ~ 32.5

19 mm
0.75 in

12 × 9 × 1.5 mm
0.47 × 0.35 × 0.06 in

53.9 ~ 63.7
5.5 ~ 6.5

39.7 ~ 47.0

21 mm
0.83 in

16 × 12 × 2 mm
0.63 × 0.47 × 0.08 in

88.3 ~ 98.1
9.0 ~ 10.0

65.1 ~ 72.3

29 mm
1.14 in

18 × 14 × 2 mm
0.71 × 0.55 × 0.08 in

127.5 ~ 137.3
13.0 ~ 14.0

94.0 ~ 101.3

32 mm
1.26 in

27.2 × 21.6 × 2.8 mm
1.07 × 0.85 × 0.11 in

235.4 ~ 254.97
24.0 ~ 16.0

173.6 ~ 188.1

41 mm
1.61 in
I-S-13
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(8)Tightening torque of bolts and nuts
Refer to the tightness torque table below.

(9)Types and materials of bolts and nuts
[ex. bolts]

Bolts, Nuts

Nomial Dia.

4T 7T 9T

SS41 S40C, S45C SCr4

M6
7.8 ~ 9.3 N·m

0.80 ~ 0.95 kgf·m
5.8 ~ 6.9 ft·lbf

9.8 ~ 11.3 N·m
1.00 ~ 1.15 kgf·m

7.2 ~ 8.3 ft·lbf

12.3 ~ 14.2 N·m
1.25 ~ 1.45 kgf·m

9.0 ~ 10.5 ft·lbf

M8
17.7 ~ 20.6 N·m

1.80 ~ 2.10 kgf·m
13.0 ~ 15.2 ft·lbf

23.5 ~ 27.5 N·m
2.40 ~ 2.80 kgf·m
17.4 ~ 20.3 ft·lbf

29.4 ~ 34.3 N·m
3.00 ~ 3.50 kgf·m
21.7 ~ 25.3 ft·lbf

M10
39.2 ~ 45.1 N·m

4.00 ~ 4.60 kgf·m
28.9 ~ 33.3 ft·lbf

48.0 ~ 55.9 N·m
4.90 ~ 5.70 kgf·m
35.4 ~ 41.2 ft·lbf

60.8 ~ 70.6 N·m
6.20 ~ 7.20 kgf·m
44.8 ~ 52.1 ft·lbf

M12
62.8 ~ 72.6 N·m

6.40 ~ 7.40 kgf·m
46.3 ~ 53.5 ft·lbf

77.5 ~ 90.2 N·m
7.90 ~ 9.20 kgf·m
57.1 ~ 66.5 ft·lbf

103.0 ~ 117.7 N·m
10.50 ~ 12.00 kgf·m

75.9~ 86.8 ft·lbf

M14
107.9 ~ 125.5 N·m
11.00 ~ 12.80 kgf·m

79.6 ~ 92.6 ft·lbf

123.6 ~ 147.1 N·m
12.60 ~ 15.0 kgf·m
91.1 ~ 108.5 ft·lbf

166.7 ~ 196.1 N·m
17.00 ~ 20.00 kgf·m
123.0 ~ 144.7 ft·lbf

M16
166.7 ~ 191.2 N·m

17.00 ~ 19.50 kgf·m
123.0 ~ 141.0 ft·lbf

196.1 ~ 225.6 N·m
20.00 ~ 23.00 kgf·m
144.7 ~ 166.4 ft·lbf

259.9 ~ 304.0 N·m
26.50 ~ 31.00 kgf·m
191.7 ~ 224.2 ft·lbf

M18
245.2 ~ 284.4 N·m
25.00 ~ 29.0 kgf·m
180.8 ~ 209.7 ft·lbf

274.6 ~ 318.7 N·m
28.00 ~ 32.50 kgf·m
202.5 ~ 235.1 ft·lbf

343.2~ 402.1 N·m
35.00 ~ 41.00 kgf·m
253.2 ~ 296.5 ft·lbf

M20
333.4~ 392.2 N·m

34.00 ~ 40.00 kgf·m
245.9 ~ 389.3 ft·lbf

367.7 ~ 431.5 N·m
37.50 ~ 44.0 kgf·m
271.2 ~ 318.2 ft·lbf

519.8 ~ 568.8 N·m
53.00 ~ 58.00 kgf·m
383.3 ~ 419.5 ft·lbf

Types Material Tensile strength Hardness Bolt head marking

4T SS41
Over 392 MPa
4000 kgf/cm2

56892 lbf/in2

HRB
62 ~ 98

No mark or marked 4

7T S40C
S45C

Over 686 MPa
7000 kgf/cm2

99561 lbf/in2

HRC
20 ~ 28

Marked 7

9T SCr4
Over 882 MPa
9000 kgf/cm2

128007 lbf/in2

HRC
28 ~ 34

Marked 9
I-S-14
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(10)Washer-equipped elbow Tightening torque

Tightening procedure
1. Connecting with the valve

• Screw in the elbow by hand until the 
washer comes into contact.

Note: Clean up the mating seal beforehand.

2. Positioning
• Turn the elbow back to its set position.

Note: Do not make any more than one turn back.

3. Fixing
• Tighten up the lock nut with a wrench.
• Lock nut tightening torque

Size N·m kgf·m ft·lbs

G1/4 25 ~ 30 2.5 ~ 3.0 18 ~ 22

G3/8 49 ~ 54 5.0 ~ 5.5 36 ~ 40

G1/2 59 ~ 64 6.0 ~ 6.5 43 ~ 47

G3/4
G1 118 ~ 127 12.0 ~ 13.0 87 ~ 94
I-S-15
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F. Maintenance intervals
a. Maintenance intervals chart : EU-version

General 
Maintenance

Elapsed Operating Hours

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 Interval

500 h

daily

daily

daily

daily

daily

daily

500 h

50 h

200 h

50 h

daily

daily

Check, clean air filter 1.)

Check battery electrolyte 
level

Check engine oil level

Check hydraulic oil level

Check fuel level

Check coolant level

Grease front attachments

Check V-belt

Check water separator

Check washer liquid

Grease swivel gear

Grease swivel gear bearing

Drain water in fuel tank

O
pe

ra
to

r S
er

vi
ce

s

IMPORTANT:
First operation

1.) Clean the air filter more frequently if used under dusty conditions. By heavy soiling, replace the filter.
2.) When using a hydraulic breaker, change hydraulic oil and return filter according to the table on "Hydraulic Oil Change".
3.) Earlier if necessary.
4.) At least annually .
(including Exchange of the Suction Filter in the Hydraulic Tank) under "EVERY 1000 SERVICE HOURS" in "REGULAR
 CHECKS AND MAINTENANCE WORK".

Service
Elapsed Operating Hours

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 Interval

250 h

1000 h

1000 h

1000 h

2000 h

2000 h

annually

annually

every 2 
years

every 6 
years

250 h

250 h

250 h

500 h

500 h

500 h

500 h

Change engine oil and 
oil filter

Change hydraulic return 
line filter element

Drain of the water 
separator 

Change hydraulic oil 
and suction filter   2.)
Renewing the pilot 
circuit filter
Change air filter 
elements   1.)
Change idler and track 
roller oil
Check alternator and 
starter motor
Inspect electric cables 
and connections

Inspect coolant hoses 
and clamps
Check/adjust V-belt tension

Grease pilot valve linkage
Change fuel filter
cartridge   3.)

Change coolant
Change hydraulic hoses

Safety inspection

Change drive unit oil   4.)

S
er
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y 
sk
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ed
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Please contact your KUBOTA dealer.

Please contact your KUBOTA dealer.

Please contact your KUBOTA dealer.
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b.Maintenance intervals chart : PP-version

 

 

  

 

  

 

 

 

 

  

  

  

   

  

   

  

 

  

  



U20-3α, U25-3α U25S WSM General

I-S-18

 

 

 

  

  

 

 

 

 

 

  

  

   

  

   

 

  

  



U20-3α, U25-3α U25S WSM General

I-S-19

c. Water and oil quantity

Inspection of hydraulic oil
When checking the hydraulic oil level, satisfy the following conditions and make sure the oil level is above
the center the oil gauge.

The oil level is within the shaded area shown in the figure at left.

1) Oil temp. should be between 10 ~ 30 °C
(50 ~ 86 °F)

2) Stance of front attachment :
Swing : Straight forward
Arm : Vertical to the ground
Bucket : On the ground at its bottom
Dozer blade : Down to the ground            

Unit Remarks

Radiator Canopy / Cab L
gal

3.0
0.79 ← ←

Kubota LLC-N-50F
50%

Reserve tank L
gal

0.6
0.16 ← ←

Engine oil with filter L
gal

4.4
1.16 ← ← SAE10W30(CF-4)

Hydraulic oil Full L
gal

37.0
9.98 ← ← ISO 46

Hydraulic oil Tank gauge center
L

gal
22.5
5.94 ← ← ISO 46

Wheel motor L
gal

0.33
0.09

0.35
0.09 ← SAE90 (API GL-4)

Track roller cc
gal

50
0.01

80
0.02

← SAE30(CD)

Upper roller cc
gal

60
0.02 ← ← SAE30(CD)

Front idler cc
gal

35
0.01

75
0.02 ← SAE30(CD)

Fuel tank L
gal

27.5
7.27 ← ←

Grease
Supply grease to such amount that it 
oozes out of periphery of the rotating 
end. Ultra -pressure grease : EP2, Beacon Q2

Control leaver and links Du-bushing Assemble after applying grease
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d.Recommended oil
IMPORTANT:
1. Before delivery the hydraulic oil used was an ISO 46 viscosity grade.
2. Use engine oil API service classification CD, CE or CF.
3. Use SAE 90 (API, CLA/GL5) as drive unit oil for all seasons.

Application Viscosity Shell Mobil Exxon MIL-Standard

En
gi

ne
 o

il

In winter or 
by low 
temperatures

SAE 
10W

Shell Rotella T10W
Shell Rimula 10W Mobil Delvac 1310 XD-3 10W

XD-3 Extra 10W

MIL-L-2104C
MIL-L-2104D

SAE 
20W

Shell Rotella T20W-2
Shell Rimula 20W-2 Mobil Delvac 1320 XD-3 20W-20

XD-3 Extra 20W-20

In summer 
or by high 
ambient 
temperatures

SAE 30 Shell Rotella T30
Shell Rimula 30 Mobil Delvac 1330 XD-3 30

XD-3 Extra 30

SAE 40 Shell Rotella T40
Shell Rimula 40 Mobil Delvac 1340 XD-3 40

XD-3 Extra 40

SAE 50 Shell Rotella 50 Mobil Delvac 1350

All-Season
Engine oil

Multi- 
purpose Shell Rotella T15W XD-3 15W-40

XD-3 Extra 15W-40

G
ea

r o
il

In winter or 
by low 
temperatures

SAE 75
Mobilube HD80W-90

MIL-L-2105C
Shell Oil S8643

SAE 80
Mobilube HD80W-90

Shell Spirax HD80W

In summer 
or by high 
ambient 
temperatures

SAE 90
Mobilube 46 MIL-L-2105

Shell Spirax HD90 Mobilube HD80W-90 MIL-L-2105C

SAE 140
Mobilube HD85W-140 MIL-L-2105C

Shell Spirax HD140 Mobilube HD80W-140 MIL-L-2105C

All-weather
gear oil

Multi- 
purpose

Shell Spirax HD80W
Shell Spirax HD85W Mobilube HD80W-90 GX80W-90 MIL-L-2105C

H
yd

ra
ul

ic
 o

il

In winter or 
by low 
temperatures

ISO 32 Shell Tellus T32 Mobil DTE-Oil 13 NUTO H32

ISO 46 Shell Tellus T46 Mobil DTE-Oil 15 NUTO H46

In summer 
or by high 
ambient 
temperatures

ISO 68 Shell Tellus T68 Mobil DTE-Oil 16 NUTO H68

Grease Shell Alvania EP2 Mobilux EP2 BEACON Q2

Fuel Light oil No. 2-D (ASTM D975)

Fuel under -5 °C
(+23 °F) Light oil No. 1-D (ASTM D975)
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e Hydraulic Oil Check for machines with Hydraulic Breakers

(Other attachments for service port)

The Hydraulic oil change after 1000 operating 
hours in the operator’s manual is based on the 
type of work done. Following inspection measure 
are valid when hydraulic breakers are used:
(1) Changing and filling up of hydraulic oil

1. The hydraulic oil must be changed more 
often when breakers are used because the 
machine is subject to harder conditions 
than at normal excavating work.

2. Use only the recommended oils mentioned 
in the operator’s manual when changing or 
fill oil.

3. When filling up oil, never mix oils of 
different makes.

(2) Changing the return filter and oil
1. The filter must be changed more often 

because of contamination resulting from 
the frequent assembly and disassembly of 
the hoses.

2. Use the correct replacement filter.
3. Oil change according to operating hours.

Breaker

Return

P port

Hydraulic oil Return Filter Suction Filter

Normal excavator 
work every 1000 Hrs. 500 Hrs.

1000 Hrs.Breaker 
work 
portion

20% every 800 Hrs.
300 Hrs.

40% every 400 Hrs.

60% every 300 Hrs.

100 Hrs.More 
than 
80%

every 200 Hrs.
I-S-21
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SERVICE PORT OPERATION

To avoid personal injury: 
Tilt the service port pedal forward when the
pedal is not used. Be sure to lock the pedal.

This pedal is used to operate hydraulic attachments such
as breakers or others.

Push the front part of the pedal ( ), send oil to the
pipe (1).
Push the back part of the pedal ( ), send oil to the
pipe (2).

When the service port is not used for a long period, dirt
particles can settle in the lower part of the service port
lines. 
When the plugs on the service port lines are removed
to connect attachments, drain approx. 3.4oz(100 cc) of
oil per side before making connections. 
Concerning the choice of a breaker, contact your
dealer.

(1) Service port pedal
(2) Pedal lock

Max. Flow Volume
LPM (GPM)

(No load, theoretical)

U20-3α 35.8 (9.46)

U25-3α, U25S 48.0 (12.68)

Max. Pressure
MPa

(kgf/cm2) (psi)

U20-3α
21.6 (220) (3129)

U25-3α, U25S



U20-3α, U25-3α U25S WSM General
f. Periodic replacement of important parts
To ensure safety in traveling and operating the machine, the user is strongly requested to carry out 
periodic inspection and servicing. For added safety, the following important parts, related to safety and fire 
hazards in particular, must be replaced at their specified intervals. 
With the passage of time, these parts easily get degraded in material or worn out. They are difficult to 
check for anything unusual even at periodic inspection and servicing. Even if nothing unusual is found, it 
is essential to replace them with new ones after their specified service life, in order to maintain complete 
function.
If by any chance any of these parts gets in trouble even before its service life, it must be repaired or 
replaced as usual. 
In replacing the hoses, check also the hose clamps for deformation, cracks and other troubles. Replace 
the hose clamps too with new ones, as required. 
Check all the hydraulic hoses, including those to be replaced at regular intervals, for the following points. 
Tighten up or replace them, as required.
When replacing the hydraulic hoses, change their O-rings and sealing for new ones at the same time.

• Check the fuel and hydraulic hoses too at the following periodic inspections.

• List of important parts

Note: The *-marked hydraulic hoses are Kubota’s genuine ultra wear-resistant hoses. Be sure to use 
these parts.

Inspection intervals Inspection item
Daily inspection Fuel and hydraulic hose connections as well as crimped parts for oil leak

Monthly inspection Fuel and hydraulic hose connections as well as crimped parts for oil leak
Fuel and hydraulic hoses for damages (cracks, wear-out and peel-off)

Specified self-imposed (yearly) 
inspection

Fuel and hydraulic hose connections as well as crimped parts for oil leak
Fuel and hydraulic hoses for interference, deformation, degrading, twist and other 
damages (cracks, wear-out, peel-off)

No. Periodic-replaced parts Q’ty Replacement 
intervals

1 Fuel hose (Fuel tank ~ Fuel filter) 1

2 years or 4000 
operating hours, 
whichever 
comes earlier

2 Fuel hose (Fuel filter ~ Fuel pump) 1
3 Fuel hose (Fuel pump ~ Fuel nozzle) 1
4 Fuel hose (Fuel nozzle ~ Fuel tank) 1
5 Hydraulic hose (Main pump suction) 1
6 Hydraulic hose (Main pump delivery) 4
7 Hydraulic hose (Boom cylinder) *2
8 Hydraulic hose (Arm cylinder) *2+2
9 Hydraulic hose (Bucket cylinder) *4

10 Hydraulic hose (Swing cylinder) 2
11 Hydraulic hose (Dozer cylinder) 4
12 Hydraulic hose (Service port) *2+2
13 Hydraulic hose (Swivel motor) 2
I-S-23
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II-S-1

II Machine Body
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B. Front attachment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II-S-14
C. Upper structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II-S-28
D. Cab / canopy installation  . . . . . . . . . . . . . . . . . . . . . . . II-S-43
E. Under carriage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II-S-63
F. Variable track (U20-3α). . . . . . . . . . . . . . . . . . . . . . . . . II-S-73
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A.Specifications
a. Machine weight

Truck Arm Unit U20-3α U25-3α U25S

Canopy

Rubber
STD.

kgf 2030 2460 -
(lbs) (4475) (5423) -

Long
kgf - - 2480 

(lbs) - - (5467) 

Steel
STD.

kgf -
(lbs) -

Long
kgf - -

(lbs) - -

Cabin

Rubber
STD.

kgf 2120 2540 -
(lbs) (4674) (5600) -

Long
kgf - - -

(lbs) - - -

Steel
STD.

kgf -
(lbs) -

Long
kgf - - -

(lbs) - - -
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b. Machine specifications
Unit U20-3α U25-3α U25S

Engine

   Type "Vertical, water-cooled 4 cycle, 3 cylinders diesel"

   Model Kubota D1105-E2BH-12 Kubota D1105-E2BH-13 Kubota D1105-E2BH-14

   gross engine output (SAE J1349)
kW/rpm 14.0/2200 15.5/2400 15.5/2400 
PS/rpm 19.0/2200 21.1/2400 21.1/2400 

   Displacement cc in3 1123.0 68.5 1123.0 68.5 1123.0 68.5 

Dimensions

   Overall length mm in 3848 151.5 4107 161.7 4107 161.7 

   Overall width
STD track mm in 1400 55.1 1500 59.1 1500 59.1 

Variable track mm in 1300 / 1500 51.2 / 59.1 - - - -

   Overall crawler width
STD track mm in 1400 55.1 1500 59.1 1500 59.1 

Variable track mm in 1300 / 1500 51.2 / 59.1 - - - -

   Overall height
Canopy mm in 2375 93.5 2420 95.3 2420 95.3 

Cabin mm in 2355 92.7 2400 94.5 - -

   Min. ground clearance mm in 265 10.4 300 11.8 300 11.8 

   Max. digging depth
Canopy mm in 2298 90.5 2526 99.2 2807 110.5 

Cabin mm in 2298 90.5 2526 99.2 - -

   Max. digging height
Canopy mm in 3879 152.7 4327 170.4 C:4532 178.4 

Cabin mm in 3655 143.9 4125 162.4 P:4167 164.1 

   Max. digging radius
Canopy mm in 4136 162.8 4501 177.2 4666 183.7 

Cabin mm in 4136 162.8 4501 177.2 - -

   Max. dumping height
Canopy mm in 2552 100.5 2972 117.0 3208 126.3 

Cabin mm in 2320 91.3 2775 109.3 - -

   Swing angle (left/right) deg. 73/55 ← ←

   Travel speed
Low speed km/h mph 2.2 1.4 2.5 1.6 2.5 1.6 

High speed km/h mph 4.2 2.6 4.5 2.8 4.5 2.8 

   Swivel speed rpm 9.1 9.5 9.5

   Max. traction force
Low speed

kN lbf 17.2 3.9 22.5 5.1 22.5 5.1 
kgf 1754.0 2294.0 2294.0 

High speed
kN lbf 9.0 2.0 10.8 2.4 10.8 2.4 
kgf 918.0 1101.0 1101.0 

   Performance

   Tumbler distance mm in 1474 58.0 1561 61.5 1561 61.5

   Tread mm in 1150 45.3 1200 47.2 1200 47.2 

   Crawler width x No. of shoe x pitch             
(Rubber crawler)

mm 250x47x84 300x53x80 300x53x80
in 9.8x1.9x3.3 11.8x2.1x3.2 11.8x2.1x3.2

Bucket

   Heaped capacity m3 yd3 0.066 0.086 0.08 0.105 0.08 0.105 

   Width mm in 450 17.7 500 19.7 500 19.7 

Blade

   Width x height 
STD track mm in 1400x292 55.1x11.5 1500x292 59.1x11.4 1500x292 59.1x11.4

Variable track mm in 1500x292 59.1x11.5 - - - -

 Lift above GL / below GL STD track mm in 318 / 440 12.5 / 17.3 354/315 13.9/12.4 354/315 13.9/12.4

Variable track mm in 318 / 440 12.5 / 17.3 - - - -
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c. Lever stroke and operating force

U20-3α / U20-3α U25S Remarks
Unit

Boom (Up/Down)

Stroke
mm 72.0 ←

Up/Down
in. 2.8 ←

Force
N 14.4 ←

kgf 1.47 ←
lbf 3.2 ←

Arm (Crowd/Dump)

Stroke
mm 72.0 ←

Crowd/Dump
in. 2.8 ←

Force
N 14.4 ←

kgf 1.47 ←
lbf 3.2 ←

Bucket (Crowd/Dump)

Stroke
mm 72.0 ←

Crowd/Dump
in. 2.8 ←

Force
N 14.4 ←

kgf 1.47 ←
lbf 3.2 ←

Swivel (Right/Left)

Stroke
mm 72.0 ←

Right/Left
in. 2.8 ←

Force
N 14.4 ←

kgf 1.47 ←
lbf 3.2 ←

"Travel (Left/Right, F/R)"

Stroke
mm 70.0 ←

F/R
in. 2.8 ←

Force
N 12.5 ←

kgf 1.27 ←
lbf 2.8 ←

Blade (Up/Down)

Stroke
mm 60.0 ←

Up/Down
in. 2.4 ←

Force
N 19.6 ←

kgf 2.0 ←
lbf 4.4 ←

Acceleration

Up Force
N 44.1 ←

Up/Downkgf 4.5 ←
lbf 9.9 ←

Down Force
N 39.2 ←

Up/Downkgf 4.0 ←
lbf 8.8 ←

 Swing pedal (Up/Down) Force
N 44.1 ←

Up/Downkgf 4.5 ←
lbf 9.9 ←

Safety lock lever (Left)

Up Force
N 7.8 ←

Up/Down

kgf 0.8 ←
lbf 1.8 ←

Down Force
N 7.8 ←

kgf 0.8 ←
lbf 1.8 ←
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d. Dimensions of parts
[1] Front pins

No. U20-3α U25-3α U25S PositionUnit

1 Pin diameter x llength
mm Φ40.0 x 164.0 

← ←
Swing bracket 
-Boom cylinderin. Φ1.57 x 6.46 

2 Pin diameter x llength
mm Φ40.0 x 236.0

← ← Swing bracket - Boom 
in. Φ1.57 x 9.29 

3 Pin diameter x llength
mm Φ40.0 x 177.0 

← ← Boom - Boom cylinder
in. Φ1.57 x 6.97 

4 Pin diameter x llength
mm Φ30.0 x 118.0 

← ←
Swivel frame 
-Swing cylinderin. Φ1.18 x 4.65 

5 Pin diameter x l length
mm Φ30.0 x 83.5 

← ← Swing bracket                       
- Swing cylinderin. Φ1.18 x 3.29 

6 Pin diameter x llength
mm Φ60.0 x 104.0 

← ←
Swing bracket                       
- Swivel frame(Lower)in. Φ2.36 x 4.09 

7 Pin diameter x llength
mm Φ60.0 x 137.0 

← ←
Swing bracket                       
- Swivel frame(Upper)in. Φ2.36 x 5.39 

8 Pin diameter x length
mm Φ40.0 x 177.0 

← ← Boom - Arm cylinder
in. Φ1.57 x 6.97 

9 Pin diameter x llength
mm Φ40.0 x 145.0 Φ40.0x163.0 

Φ1.57x6.42 ← Arm - Arm cylinder
in. Φ1.57 x 5.71 

10 Pin diameter x length
mm Φ40.0 x 199.0 

← ← Boom - Arm
in. Φ1.57 x 7.83 

11 Pin diameter x llength
mm Φ40.0 x 145.0 Φ40.0x163.0 

Φ1.57x6.42 ← Arm - Bucket cylinder
in. Φ1.57 x 5.71 

12 Pin diameter x llength
mm Φ40.0 x 104.0 

← ←
Bucket links 1, 2, 3               
- Bucket cylinder"in. Φ1.57 x 4.09 

13 Pin diameter x l length
mm Φ30.0 x 170.0 

← ← Arm - Bucket links 2, 3
in. Φ1.18 x 6.69 

14 Pin diameter x llength
mm Φ30.0 x 183.0 

← ← Bucket - Bucket link 1
in. Φ1.18 x 7.20 

15 Pin diameter x l length
mm Φ30.0 x 183.0 

← ← Arm - Bucket
in. Φ1.18 x 7.20 

: length

O.D.
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[2] Bucket
1) Bucket dimensions

NOTE:U20-3α, U25-3α: KUBOTA JAPAN BUCKET
U25S: KTC ADAPTED BUCKET,

No. Unit U20-3α U25-3α U25S

1
mm 400.0 450.0 

in. 15.75 17.72 

2
mm 450.0 500.0 

in. 17.72 19.69 

3
mm 76.3 x t9.5 

←
in. 3.00 x t0.37 

4
mm 154.0 

←
in. 6.06 

5
mm 110.0 

←
in. 4.33 

6
mm 12.0 

←
in. 0.47 

7
mm 22.0 

←
in. 0.87 

8
mm 55.0 

←
in. 2.17 

9
mm 49.0 

←
in. 1.93 

10
mm 65.0 

←
in. 2.56 

11
mm 30.0  +0.10 

         +0.05 ←
in. 1.18  +0.004 

         +0.002

12
mm 30.0  +0.10

         +0.05 ←
in. 1.18  +0.004 

         +0.002 

13
mm 563.5 

←
in. 22.18 

14
mm 478.0 

←
in. 18.82 

15
mm 78.5 

←
in. 3.09 

16
mm 145.7 

←
in. 5.74 

17
mm 139.0 

←
in. 5.47 

18
mm 14.5 

←
in. 0.57 
II-S-7
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2) Bucket installation relevant dimensions

NOTE:U20-3α, U25-3α: KUBOTA JAPAN BUCKET,STANDARD ARM
U25S: KTC ADAPTED BUCKET, LONG ARM

No. Unit U20-3α U25-3α U25S

A
mm 59.8

← 
in. 2.35 

B mm M12 x 1.25 ←

C
mm 52

←
in. 2.5 

D
mm 60.0

←
in. 2.36 

E
mm 30.0 

←
in. 1.18 

F
mm 5.0 

←
in. 0.20 

G
mm 795.0 905.0
in. 31.30 35.63

H
mm 10.0

←
in. 0.39

I
mm 250.0

←
in. 9.84

J
mm 225.5

←
in. 8.88

K
mm 157.0

←
in. 6.18

L
mm 1015.0 10.76
in. 39.36 42.38

M
mm 250.0

←
in. 9.84

N
mm 255.0

←
in. 10.04

O
mm 145.0

←
in. 5.71

F

C

A

D

B

E

D

B

II-S-8
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[3] Rubber crawler

[4] Iron crawler

(A)New machine reference value      (B)Allowable limit

Unit U20-3α U25-3α, U25S Remarks
Crawler ass'y code No. RB411-2231-0 RB511-2231-0
Identification mark
 (Core metal rapping position)

A : Lug height
mm 22 25
in. 0.87 0.89

B : Link height
mm 21

←
in. 0.83

C : Crawler width
mm 250 300
in. 9.84 11.81

D : Crawler sag distance
mm 10 to 15

←
in. 0.39 to 0.59

E : Crawler height
mm 72.0 80.5
in. 2.83 3.17

Number of core metal 84 80 Material : FCD450T

Circumference
mm 3948 4240
in. 155.43 166.93

Core metal pitch
mm 47 53
in. 1.85 2.09

Rubber thickness
mm 51 59.5
in. 2.01 2.34

Unit U20-3α U25-3α, U25S Remarks
Crawler ass'y code No. RB411-2210-0 RC308-2210-0

Crawler width
mm 250.0 300.0
in. 9.84 11.81

1) 4 links length (A)/(B)
mm 360.0 406.0
in. 14.17 15.98

2) Height
mm 56.0 68.0
in. 2.20 2.68

3) Bushing O. D. (A)/(B)
mm Φ22.0 / Φ21.0 Φ28.0 / Φ27.0
in. Φ0.87 / Φ0.83 Φ1.10 / Φ1.06

4) Bushing I. D. (A)/(B)
mm Φ14.0 / Φ15.0 Φ17.0 / Φ18.0
in. Φ0.55 / Φ0.59 Φ0.67 / Φ0.71

5) Master pin O. D. (A)/(B)
mm Φ14.0 / Φ13.0 Φ17.0 / Φ16.0
in. Φ0.55 / Φ0.51 Φ0.67 / Φ0.63

6) Grouser height
mm 16.5

←
in. 0.65

7) Crawler sag distance
mm 75 to 80

←
in. 2.95 to 3.15

Number of links 43 41

3)

4)

5)

Rubber crawler Iron crawler

A

B

C

7)

1)

D

2)

6)

E

8)

F
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[5] Track roller, idler, and sprockett
Unit U20-3α U25-3α, U25S Remarks

A : Guide width (A)/(B)
mm 63 / 59 80 / 76
in. 2.48 / 2.32 3.15 / 2.99

B : Outer diameter (A)/(B)
mm Φ107 / Φ103 Φ124 / Φ120
in. Φ4.21 / Φ4.06 Φ4.88 / Φ4.72

C : Roller width
mm 150 175
in. 5.91 6.89

D : Upper roller diameter (A)/(B)
mm Φ76.3 / Φ72.5

←
in. Φ3.00 / Φ2.85

E : Sliding plate thickness (A)/(B)
mm 22  / 11

←
in. 0.87 / 0.43

Unit U20-3α U25-3α, U25S Remarks

1) Idler O.D. (A)/(B)
mm Φ238 / Φ230 Φ272 / Φ264
in. Φ9.37 / Φ9.06 Φ10.71 / Φ10.39

2) Guide width (A)/(B)
mm 24 / 20 30 / 26
in. 0.94 / 0.79 1.18 / 1.02

3) Idler width (A)/(B)
mm 88 / 84 113 / 109
in. 3.46 / 3.31 4.45 / 4.29

4) Sprocket wheel O.D. (A)/(B)
mm Φ316 / Φ308 Φ356 / Φ348
in. Φ12.44 / Φ12.13 Φ14.02 / Φ13.70

5) Sprocket wheel width (A)/(B)
mm 23 / 19 30 / 26
in. 0.91 / 0.75 1.18 / 1.02

E

D
B

C

A

(A)New machine reference value
(B)Allowable limit

(A)New machine reference value
(B)Allowable limit

4)

5)

3)

1)

2)



U20-3α, U25-3α U25S WSM Machine body (Service section)
[6] Dozerr

STD : Standard Truck
VT : Variable width Truck

Unit U20-3α(STD) U20-3α(VT) U25-3α  U25S Remarks
Blade ass'y code No. RB411-7440-0 RB411-7460-0 RB511-7440-0 RB511-7440-0

A : Pin diameter x length
mm Φ40 x 125 Φ40 x 125 Φ40 x 125 Φ40 x 125
in. Φ1.57x 4.92 Φ1.57x 4.92 Φ1.57x 4.92 Φ1.57x 4.92

B : Pin diameter x length
mm Φ45x 95 Φ45x 95 Φ45x 95 Φ45x 95
in. Φ1.77x 3.74 Φ1.77x 3.74 Φ1.77x 3.74 Φ1.77x 3.74

C : Pin diameter x length
mm Φ45x 95 Φ45x 95 Φ45x 95 Φ45x 95
in. Φ1.77x 3.74 Φ1.77x 3.74 Φ1.77x 3.74 Φ1.77x 3.74

D : Blade width
mm 1400 1300 / 1500 1500 1500
in. 55.12 51.18 / 59.06 59.06 59.06

E : Blade height
mm 290 286 290

←
in. 11.42 11.26 11.42

F : Blade length
mm 934 760 966

←
in. 36.75 29.92 38.01

G : Blade tip plate
      height x thickness

mm 65 x 12
← ← ←

in. 2.56 x 0.47

H : Length between blade arms
mm 420

← ← ←
in. 16.54

C B

A

G

F

D
E

H
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U20-3α, U25-3α U25S WSM Machine body (Service section)
[7] Parts weight

The weights listed above are based on calculations and slightly different from actual ones.

Unit U20-3α U25-3α U25S Remarks

Truck frame kgf 232 265 265 
(lbs) (511.5) (584.2) (584.2) 

Swivel frame kgf 200 200 200 
(lbs) (440.9) (440.9) (440.9) 

Swing bracket kgf 48 48 48 
(lbs) (105.8) (105.8) (105.8) 

Boom kgf 72 100 100 
(lbs) (158.7) (220.5) (220.5) 

Arm
STD. kgf 37 46 

(lbs) (81.6) (101.4) 

Long kgf - - 66 
(lbs) - - (145.5) 

Bucket
For STD. arm kgf 50 56 -

Japan S.T.D.(lbs) (110.2) (123.5) -

For Long arm kgf - -
(lbs) - - (0.0) 

Blade kgf 92 95 95 
(lbs) (202.8) (209.4) (209.4) 

Weight (left) kgf - - -
(lbs) - - -

Weight (right) kgf - - -
(lbs) - - -

Weight (rear) kgf 220 380 380 
(lbs) (485.0) (837.8) (837.8) 

Rubber crawler kgf 86 125 125 
(lbs) (189.6) (275.6) (275.6) 

Steel crawler kgf 88 168 168 
(lbs) (194.0) (370.4) (370.4) 

Arch frame kgf 36 36 36 
(lbs) (79.4) (79.4) (79.4) 

Engine kgf 89 89 89 Dry weight(lbs) (196.2) (196.2) (196.2) 

Hydraulic tank kgf 21 21 21 With filter(lbs) (46.3) (46.3) (46.3) 

Fuel tank kgf 4 4 4 
(lbs) (8.8) (8.8) (8.8) 

Swivel bearing kgf 24 24 24 
(lbs) (52.9) (52.9) (52.9) 

Battery kgf 16 16 16 
(lbs) (35.3) (35.3) (35.3) 

Truck roller kgf 5 5 5 
(lbs) (11.0) (11.0) (11.0) 

Upper roller kgf 3 3 3 
(lbs) (6.6) (6.6) (6.6) 

ROPS/FOPS canopy kgf - -
(lbs) - -

ROPS/FOPS cabin kgf -
(lbs) -

Hydraulic pump kgf 17 17 17 
(lbs) (37.5) (37.5) (37.5) 

Traveling motor kgf 25 24 24 
(lbs) (55.1) (52.9) (52.9) 

Swivel motor kgf 23 23 23 
(lbs) (50.7) (50.7) (50.7) 

Sprocket kgf 5 8 8 
(lbs) (11.0) (17.6) (17.6) 

Idler ass'y kgf 22 26 26 
(lbs) (48.5) (57.3) (57.3) 

Control valve kgf 31 29 29 Without adaptors(lbs) (68.3) (63.9) (63.9) 

Boom cylinder kgf 20 26 26 Canopy / Cabin(lbs) (44.1) (57.3) (57.3) 

Arm cylinder kgf 18 21 21 
(lbs) (39.7) (46.3) (46.3) 

Bucket cylinder kgf 16 18 18 
(lbs) (35.3) (39.7) (39.7) 

Swing cylinder kgf 16 16 16 
(lbs) (35.3) (35.3) (35.3) 

Blade cylinder kgf 15 21 21 
(lbs) (33.1) (46.3) (46.3) 

Rotary joint kgf 16 16 16 
(lbs) (35.3) (35.3) (35.3) 
II-S-12



U20-3α, U25-3α U25S WSM Machine body (Service section)
[8] Water and oil quantity
Unit U20-3α U25-3α, U25S Remarks

Radiator L 3.0
←

(US gal) (0.8)

Reserve tank L 0.6
←

(US gal) (0.2)

Engine crank case with filter L 4.4
←

(US gal) (1.16)

Hydraulic oil   Full L 37.0
←

(US gal) (9.8)

Hydraulic oil   Tank L 22.5
←

(US gal) (5.9)

Wheel motor L 0.33 0.35

(US gal) (0.087) (0.09)

Track roller L 50.0 80.0

(US gal) (0.01) (0.02)

Upper roller L 60.0
←

(US gal) (0.02)

Front idler L 35.0 75.0

(US gal) (0.01) (0.02)

Fuel tank L 27.5
←

(US gal) (7.3)
II-S-13



U20-3α, U25-3α U25S WSM Machine body (Service section)
B.Front attachment
a. Parts designation
II-S-14



U20-3α, U25-3α U25S WSM Machine body (Service section)
(1) Swing bracket

(2) Boom

(3) Boom Cylinder Cover

(4) Arm

No. PART NAME No. PART NAME No. PART NAME
010 Assy bracket, swing 090 Pin 180 Bolt
020 Bush 100 Collar, Thrust 190 Pin
030 Bush 110 Pin, Joint 200 Plate, Key
040 Bush 120 Pin, Sprit 210 Bolt
050 Bush 130 washer, Plain 220 Pin
060 Collar 140 Pin 230 Nipple, Grease
070 Bush 150 Collar, Thrust 240 Shim
080 Bush 155 Shim 250 Stud
082 Nipple, Grease 160 Pin 260 Nut
084 Plug 170 Plate, Retainer

No. PART NAME No. PART NAME No. PART NAME
010 Boom 085 Shim 170 Shim
020 Pin 090 Bolt 180 Shim
030 Shim 100 Nut, Lock 190 Bolt
035 Shim 110 Pin 200 Nut, Lock
040 Bolt 120 Nipple, Grease 210 Pin
050 Pin 130 Shim 220 Nipple, Grease
060 Pin 140 Bolt 230 Shim
070 Nipple, Grease 150 Nut, lock 240 Bolt
080 Shim 160 Pin 250 Nut, Lock

No. PART NAME No. PART NAME
010 Cover, Cylinder 030 Washer, Plain
020 Bolt 040 Cap, Cylinder cover

No. PART NAME No. PART NAME No. PART NAME
010 Assy, Arm 080 Pin 130 Pin
020 Bush 090 Nipple, Grease 135 Nipple, Grease
030 Collar 100 Shim 140 Shim
040 Collar 105 Shim 145 Shim
050 Nipple, Grease 110 Bolt 150 Bolt
060 Seal, Dust 120 Nut, Lock 160 Nut, Lock
070 Blank
II-S-15



U20-3α, U25-3α U25S WSM Machine body (Service section)
(5) Bracket Link

(6) Blade

Arm with thumb bracket : U25S, Arm 1350 (sp, thumb), RB548-6711 

No. PART NAME No. PART NAME No. PART NAME
010 Pin 090 Seal, Dust 170 Pin
020 Nipple, Grease 100 Link, Bucket 180 Nipple, Grease
030 Bolt 110 Link, Bucket 190 Shim
040 Washer 120 Pin 200 Spacer
050 Assy link, Bucket 130 Nipple, Grease 210 Washer, Plain
060 Bush 140 Shim 220 Bolt
070 Bush 150 Bolt 230 O-ring
080 Collar 160 Washer 240 Cap

No. PART NAME No. PART NAME No. PART NAME
010 Blade 040 Bolt 070 Bolt
020 Nipple, Grease 050 Nut, Lock 080 Nut, Lock
030 Pin 060 Pin

Unit : mm
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U20-3α, U25-3α U25S WSM Machine body (Service section)

II-S-17

b. Exchange of bucket (Kubota 
Japan Bucket)
 CAUTION

* When replacing the bucket, wear a hard helmet, 
goggles and other protective gears.

* When working in buddy system, fully 
understand signals from each other for added 
safety.

Take the following procedures to replace the 
bucket.

IMPORTANT
* Be careful to keep the drawn-out pins free of 

sand and mud.
* A dust seal is attached at each end of the 

bushing. In removing and fitting the pins, be 
careful not to damage the dust seals.
Removing the bucket
1.Place the bucket just on a flat, level ground.
2.Stop the engine and let out pressure from the 

hydraulic system.
3.Detach the O-ring from the groove and draw 

out the pins A and B.

1 Move the O-ring    2 Bucket boss

Fitting the bucket
1.Place the O-ring on the boss of the bucket. 
2.Align the arm with the hole A, put the shims at 

both ends of the arm, and couple them with 
the pins. Align the link with the hole B, put the 
shims at both ends of the link, and couple 
them with the pins.

3.Apply and tighten up the pin fixing bolts.
4.Fit the O-ring in the groove.

1 Move the O-ring    2 Bucket boss

5.Grease up the pins.



U20-3α, U25-3α U25S WSM Machine body (Service section)
c. Exchange of bucket teeth and 
side cutters [JPN bucket version]

 Bucket Tooth Replacement

 CAUTION
To avoid personal injury:
• Wear eye protection when changing the tooth points.

1. Position a screw driver or similar tool above the 
lock pin and knock out the pin and rubber plug 
with a hammer.

2. Remove the worn point from the adapter by 
hitting it with a hammer.

3. Clean the adapter.

4. Mount a new point on the adapter.

(1) Rubber plug      (3) Point

(2) Lock pin            (4) Tooth adapter

5. Align the holes of the point and adapter and 
knock in the rubber plug together with the lock 
pin until the top surface of the pin is flush with 
the top surface of the adapter. (It is 
recommended to replace the rubber plug and 
lock pin when replacing the point.)

Replacing the side cutter
1. Using a box wrench and an adjustable wrench, 

remove the side cutter lock bolts.
2. Fit new side cutters. Temporarily tighten the 

bolts.
3. Make sure the side cutters are in close contact 

with the bucket tip ends. Then tighten up the 
bolts.

• Tighten the bolts to the torque of 260 to 304 
Nm (26.5 to 31 kgf-m) 191.67 to 224.23ft·lbs.

• If the side cutters are out of contact, or in 
poor contact with the bucket tip ends, the 
bolts may get loose.

Nut

Side 

 Lock bolt
Bucket tip end

Contact

cutter
II-S-18



U20-3α, U25-3α U25S WSM Machine body (Service section)
d. Installing of dust seal and thrust 
collar

Installation  of dust seal
Install the dust seals in the direction as shown at 
left. If in the wrong direction, the sealing effect is 
adversely affected, which may get the pins worn 
out earlier.

Installation of thrust collar on the swing bracket

2

4 5

3

1

No.
1 Bush
2 Dust seal
3 (Enlarged view of dust seal)
4 Toward the Bushing
5 Outside

1

1

2

1. Install the thrust collar (t3.5), with its
grooved face downward, on top of 
the swivel frame. 

2. Select and install a 0.5 or 1.0mm
(0.02 ~ 0.04inch) thick shim to have
the clearance smaller than 0.5 mm 
(0.02inch).

No.
1 Thrust collar (t3.5)
2 Shim
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U20-3α, U25-3α U25S WSM Machine body (Service section)
e. Installation of pin and bush

1.Apply grease to both sides.(See Figure A.)
(Molybdenum anti-seizing agent also applicable.)

Thrust collar 
setup method

Apply grease.

[1] Pin bush

1) Front clearances

(1) If the clearance at each support pin in the thrust 
direction is larger than 0.6 mm (0.024in.), add a 
shim.

(2) Make sure the vertical clearance between the 
swivel frame and swing bracket is +0.3 mm to 
+1.3 mm (0.012~0.051in.) .

(3) For the swing cylinder bottom, check the 
clearance and add a shim as required.

(4) Apply grease to both sides of the thrust collars 
(8) and (9).

(Molybdenum anti-seizing agent also applicable.)

Boom assembly
Arm cylinder

(4)

Arm assembly
Arm cylinder

(3)

Boom assembly
Arm assembly

Pin

(2)

Arm assembly
Bucket cylinder

(1)

Swing bracket
Swing cylinder

(5)

(U20-3α)

(U25-3α,U25S)

(U20-3α)

(U25-3α,U25S)
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U20-3α, U25-3α U25S WSM Machine body (Service section)

II-S-21

(5) (6)

The *-marked parts are different between 
U20-3αEU and U25-3αEU.

 *

 *

(1) (11) (10) (9)

(8)(7)

(4)(2)(3)

Swing bracket
Swivel frame(Upper)

(8)

Boom assembly
Swing bracket

(7)

Swivel frame
Swing cylinder

(6)

Boom assembly
Boom cylinder

(11)

Swing bracket
Swivel frame(Lower)

(9)

Swing bracket
Boom cylinder

(10)



U20-3α, U25-3α U25S WSM Machine body (Service section)
[2] Pin, bush-(2)

The *-marked parts are different 
between U20-3αEU and U25-3αEU.

*

(14)

(16)

(13)

(15)

(18)

(17)

These 2 spots only
If the clearance is larger than 0.6 mm:

Use 
selectively.

(14)

Arm assembly
Bucket link double-support
(Arm side)

Bucket link (2) (3)

Iron

Grease nipple (A type)

Bolt

Not Bush

Link BucketLink Bucket

Collar Dust seal

Pin

(13)

Bucket link single-support
Bucket CYL side

Bucket link (1) (2) (3)

Grease nipple 
(A type)

Bolt

Not

Pin

Bush�
Align with the outer face.

Abolished

Link BucketLink Bucket

4

(15)

Bucket

Bucket link single-support
(Bucket side)

Bucket link
Dust seal

Bush Iron

Grease nipple 
(A type)

Bolt

Collar

Plain washer

Pin

4

4
4

5

Arm
O-ring

Bucket

(16)

Bucker link (1)
O-ring

Bucket

(15)
If the clearance is larger than 0.6 mm (0.024in) :

Use 
selectively.

Use 
selectively.

If the clearance is larger than 0.6 mm (0.024in) :

Use 
selectively.

Use 
selectively.

U20-3α EU

U25-3α EU

U20-3α EU

U25-3α EU

RC411-6694     Shim (0.5, 65-41)
RC411-6695     Shim (1.0, 65-41) 

RP201-6646     Shim (0.5)            SK5M 
RB411-6633     Shim (1.0, 70-31) SK5M 

RB511-6634     Shim (0.5, 80-31) SK5M 
RB511-6633     Shim (1.0, 80-31) SK5M 

RP201-6646     Shim (0.5)            SK5M 
RB411-6633     Shim (1.0, 70-31) SK5M 

RB511-6634     Shim (0.5, 80-31) SK5M 
RB511-6633     Shim (1.0, 80-31) SK5M 
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U20-3α, U25-3α U25S WSM Machine body (Service section)

II-S-23

1

2 4

3

No.
1

2

3

4

(16)

(15)

Place the bucket links 2 and 3 with their machined 
faces inward.
Place the bucket link 1 with its character-relief side 
inward (toward the machine).
Attach in position with the gate (convex) toward 
outside of the bucket.
Gate 

(17)

(2 locations)

Track frame
Blade

Pin

Collar

Bucket support

Plain washer

Spacer

Dust seal

Bush

(18)

Cylinder
Blade
double-support

(2 locations)

Pin Bolt

Plain washer

SpacerDust seal

(16)-2

U25-3α only
Bucket

Arm assembly
Bucket support

Dust seal Collar (9)
Bush Iron

Grease nipple (A type)

Bolt

Plain washer
Pin

4

4
4

5

(16)-1

U20-3α only
Bucket

Arm assembly
Bucket support

Dust seal Collar 
Bush Iron

Grease nipple (A type)

Bolt

Plain washer
Pin

4

4

5

Note : As for PP-version, bucket is supposed to install locally.



U20-3α, U25-3α U25S WSM Machine body (Service section)

II-S-24

[3] Front bucket mounting instruction (PP-version)

Clearances at front side
* Clearances in the thrusting direction of each supporting pin

Less than 0.6 mm (0.024in.)
* If clearance is larger than 0.6 mm (0.024in.), adjust it by adding shims.
(Use the shims as shown in the figure.)

Adjustment by shims

[List of parts in the same package for bucket-less type]
Pin
Spacer
Plain washer
Bolt
Grease nipple
Shim (1.0, 80-31)
Shim (0.5, 80-31)
O-ring

Only these 2 positions
for clearance larger than 0.6 mm (0.024in.)

Only these 2 positions
for clearance larger than 0.6 mm (0.024in.)

Only these 2 positions
for clearance larger than 0.6 mm (0.024in.)

BucketMount the bucket links 2 and 3 so that their
processed surfaces should come inside.

Mount the bucket link 1 so that
its letter-stampedsurfaces should
come inside (to the body side).

Locally made bucket 
(Mount it on site.)

Bucket link Arm

Bucket Bucket



U20-3α, U25-3α U25S WSM Machine body (Service section)
f. Front hose
[1] Front hose assembly (U20-3α)
IMPORTANT: Replace the hydraulic hoses (boom, arm, bucket, swing, service port), after 2 years or 

4000 operating hours, whichever comes earlier.
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U20-3α, U25-3α U25S WSM Machine body (Service section)

II-S-26

[2]Front hose assembly (U25-3α, U25S)
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U20-3α, U25-3α U25S WSM Machine body (Service section)
[3] Hose clamp

[4] Front hose control valve side

Hose guide Hose Clamp (1, front)

Bolt

Bolt

Bolt

Bolt

Bolt

Bucket hose route
Pass the hoses below 
the hose guide.

Cord clamp

Cushion (rubber)

Without SP
Plug

Bracket (front lower)

Clamp, assembly

Stay (harness clamp)

Clamp (1, front)

Bucket rod (red)

Bucket bottom (white)

Left side of machine Right side of machine

SP high (violet) SP low (brown)

Cushion (hose)

R B 4 1 9 - 6 6 9 1
Arm bottom (blue)

Arm rod (black)

Plug

Stay (harness clamp)

Bolt

(1)

(1)
(7)

(8)

(3)
(4)

(5)

a

b

(6)

(2)

(2)
(5)
(6)

(7)
(3)
(4)
(8)

c

a.Service port
b.Arm
c.To be out of contact d.Service port, low pressure

No
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

Location
Boom, bottom

Boom, rod
Arm, rod

Arm, bottom
Bucket, rod

Bucket bottom
S/P, Low pressure side
S/P, High pressure side

Collar of house

Green
Yellow
Black
Blue
Red

White
Brown
Pink
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U20-3α, U25-3α U25S WSM Machine body (Service section)
C.Upper structure
a. Lever and pedal
[1] Travel lever

1) Assembling procedure
1. Adjust the levers neutral positions, setup 

directions and angles, referring to the 
figure at left. 
(1) Dimension between bracket front and 

grip center
159mm (reference)

(2) Adjusting the travel levers neutral 
positions
Keep the levers locked with a round 
bar (10 dia.) and adjust the 
misalignment between their tips within 
5 mm.

(3) Clearance between right and left levers
11~17mm (0.43~0.67in.)

(4) Setup angle of travel levers
14 degrees

(5) 01175-61045
Locking the stopper bolt
Bring the stay of the lever (travel, right/
left) in contact. Loosen the bolt by 90 
degrees and lock it in this position.
Make sure the valve spool works all 
over its stroke.

(6) With the levers at the neutral positions, 
orient this part vertically.

(7) Move down the lever (lock, travel) 
against the spring force to unlock the 
travel mode.

(8) Adjust the rod to keep the travel levers 
misalignment within the specified 
range.

(9) Return the lever (lock, travel) back into 
position to make sure the travel levers 
get locked.

No.

(a) Lever (travel, right)
RB419-6536Δ

(b) Lever (travel, left)
RB419-6531Δ

(c) Grip (travel)
RC101-65282

(d) Cap
RC101-65292

(e) Misalignment between right sand left levers
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U20-3α, U25-3α U25S WSM Machine body (Service section)
2) Check items after setup
Make sure the valve spool works all over the 
stroke.
Make sure the valve spool moves smoothly.
Lock the stopper bolt and nut tight enough.

(7) Lock release lever
(8) Control rod

(7)

(8)
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U20-3α, U25-3α U25S WSM Machine body (Service section)
3) Travel lever assembly view

(5)

(2)

(9)(10) (9)(10)

268(reference)

a

a : First orient the lock hole vertically, then insert the pin 
and others, and finally tighten up the bolts (7).

(3) Fitting the plastic cap (3)
Install the cap tight enough.
Otherwise the turning part may get rusty.

(4) Tightening torque of bolt (7)
60.8~70.6N•m (6.2~7.2kgf•m) 44.8~52.1ft•lbs

84(3.31)

Part name
Lever, assembly (travel, left)
Lever (travel, left)
Needle bearing
Plastic cap
Nut
Pin (travel)
Bolt
Plain washer
Bolt
Nut
Rod (10-305)
Link ball 1
Spring washer
Nut
Nut
Left-threaded lock nut
Link ball 2
Spring washer
Nut
Link, assembly (travel, left)
Link (travel, left)
Bushing
Plain washer
Snap pin
Rod (145)
Plain washer
Snap pin

No.
2

3
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
29

30
31
35
36
37

Remarks

M12 × 1.25   4T

M10 × 1.25   9T

M10 × 1.25   7T
M10 × 1.25   4T

M10 × 1.25   4T
M10 × 1.25   4T

M10 × 1.25   4T

Q’ty
1
1
2
1
1
1
2
2
4
4
1
1
1
1
1
1
1
1
1
1
1

12
1
1
1
1
1

II-S-30
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(5) Apply grease to the needle and DU bushing, and 
make sure the rotary shaft turns smoothly.

(6) Tightening torque of link ball lock nut
39.2~45.1N•m (4.0~4.6kgf•m)  28.9~33.3ft•lbs

2032 33 34 2122232425262728 20 20-2-3

(5)

(4)
L 

L : 398mm (15.7in.) (reference)

Part name
Lever, assembly (travel, right)
Lever (travel, right)
Needle bearing
Nut
Rod (10-225)
Turnbuckle
Rod (180)
Link ball 1
Spring washer
Nut
Nut
Left-threaded lock nut
Link ball 2
Spring washer
Nut
Link, assembly (travel, right)
Link (travel, right)
Bushing
Plain washer
Snap pin

Q’ty
1
1
2
1
1
1
1
1
1
1
2
2
1
1
1
1
1
2
1
1

No.
4

5
20

20-2
20-3
21
22
23
24
25
26
27
28
32

33
34

Remarks

M12 × 1.25   4T

M10 × 1.25   4T
M10 × 1.25   4T

M10 × 1.25   4T
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4) Travel lever lock
(1) Apply grease to the DU bushing bearing.

(2) Tightening torque of adaptor
G1/8:15.0~16.5N·m (1.5~1.7kgf·m) 10.8~12.3ft·lbs
G1/4:24.5~29.4N·m (2.5~3.0kgf·m) 18.1~21.7ft·lbs

(2)

(10)

(5)

(6)

(8)

(7)

(11)

(9)

(1)(4)(3)

No. Part name Q’ty Remarks
1 Assy Cylinder (TL) 1
2 Bolt 4

3 Pipe joint
(S.G1/8-G1/4) 1

4 O-ring 1

5 Pipe joint
(QL. G1/4-8.4) 1

6 Bracket (lock, travel) 1
7 Bolt 3

8
Lever assembly (lock, travel)
Lever (lock, travel)
Bushing

1

1
2

9 Shaft (lock, travel) 1
10 Bolt 1
11 Tension spring 2
II-S-32
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[2] Acceleration lever
Acceleration lever assembly view (lever side)

Acceleration lever assembly view (Engine side)

Unit : mm (inch)EU-version

a : 8~10
    (0.31~0.39)

b : 6~10  (0.24~0.39)
70  5 (2.76  0.20)+- +-

1) Assembling procedure
1. Idling control

1350±50rpm
2. Set the engine rpm to maximum.

Make sure the lever is exactly at 
the engine maximum rpm posi-
tion.

3. Lever stroke (idling to maximum 
rpm)
70±5mm (2.76±0.20inch) Lever 
should not contact to the cover

4. Pay attention not to allow the 
notch of the cover to come in 
contact with lever.

5. Adjustment b : Turn this back by 
1/2 turns with the end of the 
adjusting bolt being in contact 
with the lever when the engine 
lever is at max. speed position.

6. Parts list

7. Apply grease to the DU bushing 
and make sure the rotary shaft 
turns smoothly.

8. Tightening torque of bolt (14)
48.1~55.9N·m (4.9~5.7kgf·m) 
35.4~41.2ft·lbs

No. Part name Q’ty Remarks

1 Spring (acceleration) 1

2 Cable (acceleration) 1

3 Plain washer 2

4 Split pin 2
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Unit : mm (inch)EU-version

 8~10  (0.31~0.39)

6~10  (0.24~0.39)

(8)�

(9)�
(10)�
(11)
(12)
(13)
(14)
(15)
(16)

Lever, assembly 
(acceleration)
Lever (acceleration)
Bushing
Lever grip
Compression spring
Plate
Plate
Spring washer
Bolt
Bolt
Nut

1

1
1
1
1
1
1
1
1
2
2

M10x1.25 7T
M10x1.25 7T

Part list :

Unit : mm (inch)

 8~10  (0.31~0.39)

6~10  (0.24~0.39)
8.Lever, assfy (Accelerator)
   Lever (Accelerator)
   Bush
9.Lever grip
10.Compression spring
11.Plate
12Plate
13.Spring washer
14.Bolt
15.Bolt

Accel lever, PP-version
(1)

(2) 

(3)
 8~10  (0.31~0.39)

6~10  (0.24~0.39)
1  Spring (Accelerator)
2  Cable (Accelerator)
3  Plain washer
4  Cotter pin

(1) Pay attention not to allow the 
notch of the cover to come in 
contact with lever.

(2) Turn this back by 1/2 turns 
with the end of the adjusting 
bolt being in contact with the 
lever when the engine lever 
is at idling position.

(3) Turn this back by 1/2 turns 
with the end of the adjusting 
bolt being in contact with the 
lever when the engine lever 
is at max. speed position.
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2) Acceleration cable and hour meter cable routes

(6)

(1)

(2)

(3)

(4)

(8)

(9)

(7)

(5)

No.
(1) 15272-67591
     Cord clamp
(2) RB411-5329 D
     Cable (meter)
(3) 36200-77611
     Cord clamp assembly 2
(4) RB411-3515 D
     Cable (acceleration)
(5) Pass on top of the water hose.
(6) Clamp to the cover (fan).
(7) Pass below the water hose.
(8) Grommet
(9) Swivel frame guide member

*Minimum bending radius of cables: To be over 
150mm (5.91in.) radius
*Pass the cables along the shown routes without 
kink.



U20-3α, U25-3α U25S WSM Machine body (Service section)

II-S-36

3) Acceleration cable and hour meter cable routes

No.
(1) Step (5)
(2) RB411-5329A
     Cable (meter)
(3) RB411-3515 D
     Cable (acceleration)
(4) Muffler bracket
(5) 36200-77611
     Cord clamp assembly 2
(6) Pass between the swivel frame partition and frame (arch).
(7) Pass on top of the suction hose.
(8) Swivel frame guide member
(9) Grommet
     Pass through the notch of the swivel frame.

(1)

(6)

(7)

(2)

(4)

(3)

(5)

(9)(8)
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[3] Blade lever
Blade lever assembly view

(6) Cover (right, top) RB411-4486Δ
(7) Pay attention not to allowthe lever to come in contact with 

the cover (right, upper) in full stroke operation.
(8) In vertical position

1) Assembling Procedure
1. Adjust the levers neutral positions, referring 

to the figure at left.
2. Do not bend the end of the cable outer casing.

* Ensure a straight section of at least 20mm.
3. Allowable cable bending radius

to be over 150mm (5.9in.) radius.
4. Check items after setup

1. Make sure the valve spool works all 
over the stroke.

2. Make sure the valve spool moves smoothly.
5. Parts list

Dozer cable route

(1) Guide

14
5 (

5.7
7)

(6)

(7)

(8)

No. Part name Q’ty Remarks
1 Grip 1
2 Screw 1
3 Cable (dozer) 1
4 Plain washer 2
5 Snap pin 2
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[4] Swing  pedal
Swing pedal assembly view

88
(3.46)

174
(6.85)

1. Apply grease to the DU bushing and makes sure 
the rotary shaft turns smoothly.

2. Tightening torque of link ball mock nut
39.2~45.1N•m (4.0~4.6kgf•m) 28.9~33.3ft•lbs

3. Tightening torque of bolts 22 and 23
48.1~55.9N•m (4.9~5.7kgf•m) 35.4~41.2ft•lbs

17 18

2

6

7

8

9

10

25

12

13

14

1516

192021

22

2324

1

4

5

11

22

10
1.Bracket (Pedal)
2.Pedal
3.Bolt
4.Plain washer
5.Locknut
6.Link (2, swing)
7.Bush
8.Plain washer
9.Snap pin 
10.Link, assy (1, swing)
     Link (1, swing)
     Bush
11.Plate (Link support)
12.Rod (10-120)
13.Link ball 1
14.Link ball 2
15.Nut
16.Left-hand threaded locknut
17.Spring washer
18.Nut
19.Rod (210)
20.Plain washer
21.Snap pin
22.Seat (Pedal) 
23.Bolt 
24.Bolt
25.DU-bush section

88

(1) Pedal must be moved smoothly back and forth at neutral position.

(1) (2)

(2) Mount the pedal so that its top face stays horizontal at neutral position.
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(Service port assembly view) [5]Service port pedal
1.Make sure the pedal swings equally right and left 

(horizontal at the center).
Right and left →Swing

2.Fit the pedal with its top horizontal at the neutral 
position.

3.Move both the service port and swing port spools 
full stroke and release them. Now make sure the 
pedal goes back smoothly to its neutral position.

(1)Pedal must be moved smoothly back and forth 
at neutral position.

(2)Mount the pedal so that its top face stays 
horizontal at neutral position.

.

(1) (2)

(20)

19

17

19

1

2

3

4

5 6

7

8

9

10

11

12

13

10
(0

.3
9)

15

18

14

15

16

DU sections

Link ball mounting nut tightening torque  39.2~45.1N.m (4.0~
4.6kgf) 28.93~33.27ft.lbs

18Bolt tightening torque     (M10 x1, 25)  48.1~55.9N.m (4.9~
5.7kgf) 35.28~41.23ft.lbs
1.Rod (10-200)
   Operation, assfy (C)
2.Link ball 1
3.Link ball 2
4.Nut
5.Spring washer
6.Nut
7.Left-hand threaded locknut
8.Link, assfy (1, SP)
   Link (1, SP)
   Bush
9.Lever (2, SP)

10.Bush

11.Plain washer
12.Snap pin
13.Pedal
14.Bolt
15.Plain washer
16.Locknut
17.Stay (Pedal)
18.Bolt
19.Seat (Pedal)
20.171(6.73") (Reference value)
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SERVICE PORT OPERATION

CAUTION
To avoid personal injury:
• Tilt the service port pedal forward when the 

pedal is not used. Be sure to lock the pedal.
This pedal is used to operate attachments such as 
breakers.

(1) Service port pedal   (2) Pedal lock

1) Assembling procedure
1. Adjusting the pedal

Make sure the pedal stays horizontal at the 
center and swings equally right and left.
Right and left→Swing

2. Tightening torque of link ball lock nut
39.2~45.1N·m (4.0~4.6kgf·m) 28.9~33.3ft·lbs

3. Link fitting dimensions
Fit the link as shown at left.

• Push the right side of the pedal ( ) send oil to 
the pipe (1).

• Push the left side of the pedal ( ) to send oil to 
the pipe (2).

(2)

(1)

Max. Flow Volume
LPM (GPM)

(No load, theoretical)

U20-3α 35.8 (9.46)

U25-3α, U25S 48.0 (12.68)

Max. Pressure
MPa

(kgf/cm2) (psi)

U20-3α
21.6 (220) (3129)

U25-3α, U25S

(2) (1)
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[6] Limit switch
Limit switch setup view 1) Assembling procedure

1. Tightening torque of limit switch
3.9~4.9N·m (0.4~0.5kgf·m)
Apply screw LOCTITE. (Three-
BondTB1401B)

CAUTION
Allow no gap at the points (A) and (B) when the 
limit switch is activated.

2. Apply instantaneous adhesive to the 
acceleration pedals rubber cover and 
attach it in place.

3. Hook the tension spring to the unload lever 
(left).
Make sure the end of the spring hook at the 
unload lever faces outward of the machine.

4. Squeeze allowance of seat support rubber
1~2mm (0.04~0.08in.)

5. Apply grease to the DU bushing bearing.

(1) Lever (lock)
     Spring pin
(2) Switch (limit)
     Counttersunk head screw
     Tightening torque 3.9~4.9N·m 

(0.4~0.5kgf·m) 2.89~3.62ft·lbs
(3) Tension spring
(4) Keep the hook end outward of the machine.
(5) Seat support number

Squeeze allowance 1~2mm (0.04~0.08in.)

Limit switch, left
Normal open type switch.

(1) (2)

(3)

(5) (4)
II-S-41
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b Counterweight

Counterweight assembly view

a : Hook bolt

1) Counterweight removal procedure
1. Park the machine on a level place and 

bring the front attachment and blade down 
on the floor. 

2. Remove the bonnet and left bonnet cover.
3. Apply two hook bolts (M16x2) to the 

counterweight. Using two nylon slings with 
shackle, lift the counterweight halfway with 
a crane.

4. Remove the two mounting bolts off the 
counterweight and lift it away from the 
machine.

2) Assembling procedure
1. Tightening torque of counterweight 

mounting bolt : M20x2.5, Spanner=30
367.7~431.5N·m (37.5~44.0kgf·m) 
271~318ft·lbs
Apply screw loctite.(Loctite 271)

2. Parts list
No. Part No. Part name Q’ty Remarks
1 RB419-4831Δ Counter weight (Cabin)

1
U20-3α EU (Cabin type)

RB411-4831Δ in different color Blue No. 24

RB519-4811Δ Counter weight
1

U25-3α EU  (Cabin type)

RB511-4811Δ in different color Blue No. 24
2 90585-1199Δ Plug 2
3 RC411-4841Δ Bolt 2 M20×2.5
4 04512-60200 Plain washer 2
5 RP801-4812Δ Washer 2
6 RB411-4325Δ Stay (1, bonnet) 1
7 01135-61020 Bolt 1 M10×1.25    7T

Counterweight identification

Type Part No. Dimension of A
mm(inch)

U20-3α 
EU

Fixed track+Canopy 
type

RB419-4811Δ (Different-
color part)

70
(2.76)

Variable track+Canopy 
type

RB419-4821Δ (Different-
color part)

70
(2.76)

Fixed track,Variable 
track+Canbin type

RB419-4831Δ (Different-
color part)

115
(4.53)

U25-3α EU (Canopy,cabin type) RB519-4811Δ (Different-
color part)

115
(4.53)

Cabin type
Type Part No. Casting

U20-3α 
EU

Cabin+Fixed track RB419-4831Δ

Different-color part U-20C
Cabin+Variable track

U25-3α EU (cabin type)
RB519-4811Δ

Different-color part None
II-S-42



U20-3α, U25-3α U25S WSM Machine body (Service section)

II-S-43

D.Cab / canopy installation
a. Installing the cabin or canopy
[1] Installing the cabin                  (1)Nut

(2)

(2)Bolt thread protection jig when mounting a cab.
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Tuck the front opening window in the ceiling to see 
if it can be tightly locked.

1009.5 (39.74in.)
(1)Bolt 01135-61230
(2)Bracket(cabin) RB411-4592Δ
(3)Bonnet(1,left,cabin) RB419-4771Δ

(2)

(3)

(1)

Front

(1)Front,crosswise
(2)Stud(front,right) RC411-4850Δ
(3)Nut 02176-60140
(4)Washer(front) RC411-4853Δ
(5)Anti-vibration rubber(front) RC411-4852Δ
(6)Thicker side frontward
(7)Tightening torque 107.9~125.5N.m
    (11.0~12.8kgf.m)79.56~92.58ft.lbs
(8)1.5 reference dimension
(9)23.5 reference dimension
(10)Stud(back) RC411-4854Δ
(11)Nut 02176-60160
(12)Washer(1,rear) RC411-4857Δ
(13)Anti-vibration rubber(rear) RC411-4856Δ
(14)Washer(2,rear) RC411-4858Δ
(15)Back,crosswise
(16)Tightening torque 166.7~191.2N.m
      (17.0~19.5kgf.m) 122.96~141.04ft.lbs
(17)1.5 reference dimension
(18)27.5 reference dimension
(19)Tube(behind the stud) RC411-4855Δ
(20)Collar RP401-45261

(2)

(3)

(4)

(5)

(6)

(8) (9)

(7)

(10)

(11)

(12)

(13)

(14)
(20)

(19)
(17) (18)

(16)

(15)(1)
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[2] Canopy installation

Front of the machine

1) Tightening torque of canopy lock screw

(1)Bolt
(2)Spring washer
(3)Plain washer

Back of the machine

Mounting of canopy (ROPS)
123.6~147.1N.m
(12.6~15.0kgf.m)
91.1~108.5ft.lbs
196~225.6N.m
(20.0~23.0kgf.m)
144.7~166.4ft.lbs

Cup holder mounting position

Canopy (ROPS)
Bolt
Spring washer
Plain washer (M14, T4, 5)
Bolt
Plain washer
Handrail (Left)
Bolt
Plug (1) 

1
2
3
4
5
6
7
8
9

II-S-45
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[3]Floor Mat

Mat (2, cabin)

(4 post canopy)

(Cab)

1 1
2
3 1

1Mat (2, 4-post)
Mat (2, cabin)

4-post canopy
4-post canopy, cabin

Cabin
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[4] Heater setup

(1) Engine side  (2) Heater side  (3) Marking positions
 

(1) Notch

Reference
Cover (Seat support) identification

(1)

(2)

(10)

(11)

(5)

(5)

(9)

(8)

(7)

(6)

(4)

(3)

(4)

(8)

(7)(6)

(6)

(3)(8)(11)(10) (5)(9)(12)

No. Part name Q’ty Remarks
1 Pipe joint (R3/8-R1/2) 1
2 Valve 1
3 Hose (1, WP heater) 1 L=470 (18.5”)
4 Hose (2, WP heater) 1 L=430 (16.9”)
5 Hose clump (spring type) 4
6 Blade 1
7 Grommet 2
8 Nut 2
9 Cover (1, cabin) 1 Red No.1  

10 Adaptor/valve setup angle 1  

11 Tightening torque of adaptor(R318) 
9.0~9.8N·m over 1   

No. Part name Q’ty Remarks

1 Cover (Support Seat, heater) 1 Cabin type    

2 Grille, assembly (airconditioner) 2
3 Bracket (1, heater) 1
4 Bracket (2, heater) 1
5 Bracket (3, heater) 1
6 Bolt 5 M10×1.25   7T
7 Heater, unit 1
8 Bolt 4 M6×1    7T
9 Cover (heater, defroster) 1

10 Seal rubber (540) 1 L=540
11 Seal rubber (100) 1 L=100
12 3 Nominal

size : 4

Type Notch Grille installation
Canopy type + fixed track None None
Canopy type + variable track Exist None
Cabin type + fixed track variable track Exist Exist

430 (16.9")

470 (18.5")

180 (7.09")

170 (6.69")

(3)

(3)

(1) (2)

(4)

1.Make sure the 
heat hose is 
not kinked.

2.Tightening 
torque of 
adaptor 9.0~
9.8N.m over 
(0.9~1.0kgf.m) 
65~7.2ft.lbs

(1)

(1)

(2)
II-S-47
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(1)Wire hamess(heater conversion2) RC611-4703Δ
(2)Cord band 55311-4126Δ  Clamp the heater and hamess.

No. Part name Q’ty Remarks
1 Hose (defroster, 700) 1
2 Hose (defroster, 400) 1
3 Cover (duct) 1
4 Grommet + 3 1
5 Bolt 2
6 Duct (1, defroster) 1
7 Grille (defroster) 1
8 Bolt 3

(1) (2)

(5)
(8)

(1)

(6)

(8) (7) (2)

(3) (4)

[5]Defroster setup
II-S-48
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[6] Thermal insulation and sound 
absorber
1. Before applying the thermal insulation and 

sound-absorbing sheet, check the surfaces 
for dust and fat. Finally press upon along 
the edges to ensure tight fitness overall.

[9] Set to the inner line of the square pipe.
[10] Apply along the inside of the groove. Keep the 

projected side to the right.
[11] Be sure to join the sealing rubber (5) and (6) 

tight together.
[12] Get the sealing rubber (6), (7) and (8) in close 

contact with each other.
[13] Apply the two-layer section at the round 

center of the bonnet.

(5) (6)

No. Part name Q’ty Remarks
1 Cover (left, cabin) 1 Blue No.24

2 sound absorber (cover, left) 1

3 sound absorber (cover, left2) 1

4 Sound absorber (cover, left3) 1

No. Part name Q’ty
5 Cover (right) 1

6 Sound absorber (cover, right) 1

(1)

(4) (3) (2)

(7) [5]

(10) [6]

 [11]

 [13]

 [8]

[8]

[12]

(10)

(1)(3)

(7)

(12)

(11)

60(2.36)

10(0.39)

75
(2

.9
5)

9(0.35)

520(20.47)
60

(2.36)
105
(4.13)

(4
.1

3)

(1)Sealing rubber RB411-4860Δ

(2)

(3)Sealing rubber RB411-4862Δ

(4)Sealing rubber RB411-4863Δ

(5)Sealing rubber RB411-4864Δ

(6)Sealing rubber RB411-4865Δ

(7)Sealing rubber RB411-4866Δ

(8)Sealing rubber RB411-4867Δ

(9)

(10)Red No.1 Bonnet (1,left,cabin)

      RB449-4771Δ

(11)Trimming (1,Cab) RB411-4691Δ

(12)Align with this line

2.
[7] Apply the material along the end of the sealing 

rubber [4]. Bring it in contact with the inner line 
at the *-marked point. Finally align it with the 
sealing rubber [6]. Make sure the soft side 
faces the sealing rubber [6].

[8] Set the front sealing rubber in reference to the 
front of the frame.
II-S-49
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←

8

7

5

(1) Assembly item Sound absorber & trim <Swivel frame, cover (left)>

Applying the thermal insulator and sound absorber

Wipe oil and dust, if any, off the application surface.
Press all over the applied insulator and absorber to fit them tight.

 Poor application            Peel-off or drop-off

Swivel frame, swing support
Sound absorber (3, frame)5 1

Cover (left)
No.          Part code                    Part name                       Q'ty      Remarks
 1                                       Cover (left, cab)                                 Red No. 24
                                          Ditto in different color
 2                                       Sound absorber (left cover)
 3                                       Sound absorber (left cover 2)
 4                                       Sound absorber (left cover 3)

1

1
1
1

Swivel frame
Sound absorber (1, frame)
Sound absorber (2, frame)

6
7 

1
2 

1
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(2) Sound absorber & trim <Arch>

Applying the thermal insulator and sound absorber

Wipe oil and dust, if any, off the application surface.
Press all over the applied insulator and absorber to
fit them tight.

 Poor application             Peel-off or drop-off

Adhesive-bonding the trim

* Apply instant adhesive on the two *-marked spots
  and bond the trim tightly.

Poor bonding              Drop-off

Frame (arch)
Two colored spots to be welded on 4P canopy and cabin types
One *-marked spot to be welded on 2P canopy type

1 2

 1                                      Frame (arch)
                                         Frame (arch)
 2                                      Grommet (100)
 3                                      Trim (70)
 4                                      Grommet (130)
 5                                      Trim (190)
 6                                      Sound absorber (arch, left)
 7                                      Bracket (unload)
 8                                      Sound absorber (1, partition)
 9                                      Trim (1, sensor)
10                                     Sound absorber (arch, right)
11                                     Sound absorber (arch, top)

4P canopy and cabin
2P canopy

1
1
1
1
1
1
1
1
1
1
1
1

←
←
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←

←

(3) Sound absorber & trim <Partition, step>

Applying the thermal insulator and sound absorber

Wipe oil and dust, if any, off the application surface.

Press all over the applied insulator and absorber
to fit them tight.

  Poor application          Peel-off or drop-off

Adhesive-bonding the trim

* Apply instant adhesive on the nine *-marked spots
  and bond the trim tightly.

Poor bonding         Drop-off

1 2 

Partition
1                                      Plate (partition)
2                                      Sound absorber (2, partition)
3                                      Grommet (440)
4                                      Sound absorber (3, partition)
5                                      Trim

1
1
1
2
1

Step (4)
Step (4)
Trim (2-220)

1
2 

1
1 

Step (5)
1                                      Step (5)
2                                      Sealing rubber 4
3                                      Trim (30)
4                                      Trim (180)

1
3 
1 
1 
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(4) Sound absorber & trim <Hood, left>

Applying the thermal insulator and sound absorber

Wipe oil and dust, if any, off the application surface.
Press all over the applied insulator and absorber to fit them tight.

  Poor application            Peel-off or drop-off

 1                                     Hood (1, left, cab)
                                        Ditto in different color
 2                                     Thermal insulator (1, hood, left)
 3                                     Thermal insulator (2, hood, left)
 4                                     Thermal insulator (3, hood, left)
 5                                     Thermal insulator (4, hood, left)
 6                                     Grommet (hose)
 7                                     Sound absorber (hood, left)
 8                                     Thermal insulator (5, hood, left)
 9                                     Sealing (hood, left)
10                                    Thermal insulator (6, hood, left)
11                                    Sound absorber (1, hood, left)
12                                    Sound absorber (2, hood, left)
13                                    Sound absorber (3, hood, left)
14                                    Thermal insulator (7, hood, left)

Red No. 1

* Only for the cab type

1

1

1
1
1
1
1
1
1
1
1
1
1
1
1

←



U20-3α, U25-3α U25S WSM Machine body (Service section)

II-S-54

(5) Sound absorber & trim <Hood, right>

Applying the thermal insulator and sound absorber

Wipe oil and dust, if any, off the application surface.

Press all over the applied insulator and absorber to
fit them tight.

Poor application             Peel-off or drop-off

Adhesive-bonding the trim

* Apply instant adhesive on the two *-marked spots
  and bond the trim tightly.

Poor bonding            Drop-off

1 2

 1                                      Hood (right)
                                         Ditto in different color
 2                                      Sound absorber (1, hood, right)
 3                                      Sound absorber (2, hood, right)
 4                                      Sound absorber (3, hood, right)
 5                                      Sound absorber (4, hood, right)
 6                                      Trim (1, hood, right)
 7                                      Trim (2, hood, right)
 8                                      Cover (air intake)
 9                                      Plain washer
10                                      Anti-rotation nut

Red No. 11

1
1
1
1
1
1
1
6
6 

←

←
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←
←

(6) Sound absorber & trim <Hood, rear>

Applying the thermal insulator and sound absorber

Wipe oil and dust, if any, off the application surface.

Press all over the applied insulator and absorber to fit them tight.

  Poor application            Peel-off or drop-off

Adhesive-bonding the trim

* Apply instant adhesive on the two *-marked spots
  and bond the trim tightly.
Poor bonding            Drop-off

1                                      Hood (rear)
                                        Ditto in different color
2                                      Trim (1, hood, rear)
3                                      Trim (2, hood, rear)
4                                      Sound absorber (1, hood)
5                                      Sound absorber (2, hood)
6                                      Sound absorber (3, hood)

Red No. 1 + Red No. 7

* 100 (actual dimensions) * 100 (actual dimensions)

1

1
1
1
1
1 

1 2 
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(7) Sound absorber & trim <Cover, center and left>

Applying the thermal insulator and sound absorber

Wipe oil and dust, if any, off the application surface.

Press all over the applied insulator and absorber to fit them tight.

  Poor application            Peel-off or drop-off

Cover
1                                      Cover (1)
                                        Ditto in different color
2                                      Tape (1, sealing)
3                                      Thermal insulator (cover 1)

Red No. 1

Hood
1                                     Hood (2, left)
                                       Ditto in different color
2                                     Trim (770, hood, left)
3                                     Sound absorber (hood 2, left)

Red No. 1

1 

1

1
1 

1

1
1 

←
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←

(8) Sound absorber & trim <Partition plate, fixture (battery)>

Applying the thermal insulator and sound absorber

Wipe oil and dust, if any, off the application surface.

Press all over the applied insulator and absorber to fit them tight.

  Poor application             Peel-off or drop-off

1

Fixture (battery)
Fixture (battery)
Cushion (battery fixture)

1
2 

5
6

1                                     Plate (partition)
                                       Ditto in different color
2                                     Thermal insulator (plate, partition)
3                                     Trim (1, plate, partition)
4                                     Trim (2, plate, partition)

Red No. 11

1
1
1
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[7] Seat and seat belt
(1) Seat adjustment

Semi-suspension type (Half-simplified)
1. F-R slide adjustment
2. Weight adjustment
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      FYI (For your information)

Comparison between full-suspension seat and semi-suspension sheet

1) Comparison

* Keep in mind that the seats on some models are not provided with the armrests and others.

2) Structural outline

    Full-suspension seat                                                 Semi-suspension seat 

Name Full-suspension seat Semi-suspension seat

Suspension adjustment system Well cushioned by pantograph 
mechanism Poorly cushioned by leaf spring

Weight-dependent (suspension weight) 
adjustment Adjustable to the operator’s weight Somewhat adjustable

Height adjustment (stroke) Dial-adjustable in 3 levels (60mm) None

Seat to-and-fro sliding (stroke) Slidable (160mm) Slidable (135mm)

Armrest adjustment (angle) Adjustable (40°) None

Backrest adjustment (angle) Adjustable (27.5°) Adjustable (15°)

Models applied CE-Version, 4-tone class CE-Version, 3-tone class

(1) Backet tilt adjust lever
(2) Travel adjust lever
(3) Weight adjust lever
(4) Height adjust knob
(5) Weight and height indicator

(A) “UNLOCK”
(B) “To INCREASE TENSION”
(C) “To DECREASE TENSION”

(1) Travel adjust lever
(2) Seat lock lever
(3) Weight adjust lever
(4) Backet tilt adjust lever

(A) “UNLOCK”
(B) “To INCREASE TENSION”
(C) “To DECREASE TENSION”
(D) “To INCREASE ANGLE”
(E) “To DECREASE ANGLE”
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(2)Seat belt connection

Left-hand setup Right-hand setup

EU-version
(1) Install the seat belt for both the cabin and canopy types.
(2) Do not install the right-hand unload lever on both the cabin and canopy types.

1. Tightening torque of seat belt assembly
    48.1~55.9N•m (4.9~5.7kgf•m) 35.4~41.2ft•lbs

CAUTION:

a
b
c
d

Seat belt assembly K2561-5685Δ
Bolt 01135-61020
Orientation of seat belt fixture
Folded end downward

Bracket (Seat belt) RB548-4561
Bolt, 2pcs. 01135-61025

(1)

(1)

(2)

(2)Seat belt, ass’y K2561-5685
Bolt, 2pcs. 01135-61020
II-S-60
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[8] Boom cylinder for cab type

"M2EC" marking

Cabin type

Bushing

Bushing

Hydraulic cylinder, assembly (boom)
Rad No.1

Cabin type
Hydraulic cylinder, assembly (boom)

Red No.1
(RB511-6790    in different color)

Cylinder identification

Cabinα
α

α
α

Cabin

Identified by markings

in different color )

Bushing

Bushing

α

α

(1)

(1)

(2)

(2)

(3)

(3)

(4)

(4)

(5)

(5)

(5)
II-S-61
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[9]  Outlook of covers

There should be no clearance btw. the sealing rubber and
the weight.

(0.12in.)

Clearance btw. cover (left) and cover (right), and weight (Section A)

Clearance btw. both sides of the bonnet (rear) (Section B)

Clearance at the upper side of the bonnet (rear)(Section C)

Clearance btw. the bonnet (rear) and the weight (Section D)

Clearance btw. the bonnet (right) and the cover (Tank) (Section E)

Differences in level at each corner

Difference in dimensions of clearances (Parallelism) (Section A, Section C)

Cover (1) mounting bolt tightening  torque (for bolt insertion in plastic part)

Less than 2 mm (Section C)
Less than 3 mm (others)

 (3) Cover (Tank)

 (4) Cover, ass'y (left, cabin)

 (7) Bonnet (2, left)

 (6) Weight

 (8) Bonnet (rear)

 (5) Cover (right)

 (9) Bonnet (right)

 (2) Bonnet, ass'y (1, left)

 (1) Cover 

 (1)

 (2)

 (4)

 (6)

 (7)

 (8)

 (9)

 (5)

 (3)
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E. Under carriage
a Swivel bearing
Swivel bearing assembly view.

b Grease tube

1) Assembling procedure
1. Installing the bearing (swivel)

Set the inner rings soft zone (marked “S”) 
at the left hand of the machine.

2. Tightening torque of bearing (swivel):
103.0~117.7N·m(10.5~12.0kgf·m) 
75.9~86.8ft·lbs

∗ Tighten the bolts temporarily first and then 
tighten them up in diagonal order.
Swivel bearing assembly view.(Loctite 271)

3. Apply grease evenly over the bearing 
teeth.

4. Parts list.

5. See the figure at left for the grease tube 
routing and the connector tightening angle.

6. Parts list.

(1)Clamp
(2)Swivel bearing,teeth
(3)Swivel bearing,ball
(4)Swing cylinder

a Front of the machine
b Tooth greasing zone
c Ball greasing port Match with the swivel frame holes
d Ball inserting port Outer ring soft zone
e “S” marking Inner ring soft zone
f Swivel frame side
g Track frame side
h Pay attention to the plain spring direction

U20-3α

No. Part name Q’ty Remarks

1 Bearing (swivel) 1

2 Bolt 17 M12×1.25   9T

3 Plain spring 17

4 Bolt 20 M12×1.25   9T

5 Plain spring 20

U25-3α, U25S
No. Part name Q’ty Remarks

1 Bearing (swivel) 1

2 Bolt 21 M12×1.25   9T

3 Plain spring 21

4 Bolt 24 M12×1.25   9T

5 Plain spring 24

No. Part name Q’ty Remarks

6 Tube (grease) 2

7 Connector 4

8 Grease nipple 2

9 Tube (grease) 1

10 Connector 1

11 Connector 1

12 Grease nipple 1
II-S-63
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c Track tension device
1) Assembling procedure

1. Make sure the unit slides smoothly in the 
track frame.

2. Tightening torque of idler assembly and 
tension spring plate:
77.5~90.2N·m(7.9~9.2kgf·m) 
27.14~66.54ft·lbs
Apply screw LOCTITE. (Loctite 547)

3. Idler lubricant amount  Engine Oil Release 
controller SAE#30CD
U20-3α:35cc (0.01 US gal)
U25-3α·U25S:75cc (0.02 US gal)

4. Engine Oil Make the setting at split pin 
position nearest to 174.3±0.5 mm 
(6.86±0.02in.).

5. Parts list

2) Tension cylinder
1. Tightening torque of nipple:

98~107.8N·m(10~11kgf·m) 
72.33~79.56ft·lbs

2. If the cylinder has been detached, check 
the rod (rod seal, O-ring side) for grease 
leak.

3. If the nipple has been detached, check the 
tube and nipple seat for scratches and dust 
deposits.

4. In detaching the nipple, keep in mind that 
the nipple may pop out because of the 
inner pressure of the cylinder.

No. Part name Q’ty Remarks

1 Idler, assembly 2 U20-3α

Idler, assembly 2 U25-3α, U25S

2 Spring, assembly 2 U20-3α

Spring, assembly 2 U25-3α, U25S

3 Bolt 8 M12×1.25

4 Cylinder, assembly 2

No. Part name Q’ty

1 Cylinder tube 1

2 Rod 1

3 Nipple, assembly 1

4 Rod seal 1

5 O-ring 1

6 Backup ring 1
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3) Idler
1. Idler
2. Check the floating seal and the shafts O-

ring for twist.
3. Apply lubricant to the floating seals sliding 

surface and the shafts O-ring.
4. The lube oil to pour is Engine Oil Class 

SAE#30CD. Its specified amount is 35 cc 
for U20-3α and 75 cc for U25-3α, U25S

5. The U20-3α and U25-3α, U25S are the 
same in construction, but different in size.

4) Tension spring
1. Preset length of spring

L=174.3±0.5mm (6.86±0.02in.)
* Make the setting at the split pin position 

nearest to the above length.

L

No. Part name Q’ty Remarks

10 Plug (R1/8) 1

9 WIre 1

8 Spring pin 1 φ6×L63

7 O-ring 2 G25

6 Bushing 2

5 Seal (floating) 2

4 Idler 1

3 Shaft (Idler) 1

2 Bracket (2, Idler) 1

1 Bracket (1, Idler) 1

No. Part name Q’ty Remarks

16 Split pin 1 φ4×L35

15 Slotted nut 1

14 Spring 1

13 Bolt (spring) 1

12 Retainer 1

11 Plate (idler) 1
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d Upper roller and track roller
1) Assembling procedure

1. Keep possible out-of-center between the 
sprocket, idler and track roller within±2mm 
(0.08in.) (with the idler loosely fitted).

CAUTION
When jacking up the machine, place wooden 
blocks or the like under the lower frame to prevent 
the machine from falling.

2) Track roller
1. When attaching the track roller, make sure 

there is no gap between the frame end and 
the track roller bracket.

2. Tightening torque of roller assembly 
mounting bolt:
103~117.7N·m(10.5~12kgf·m) 
75.9~86.8ft·lbs

3. Apply screw LOCTITE (Three-Bond 
1305P) to the internal threads. Before 
doing this, wipe out oil, paint and other 
coating off the surface.

3) Carrier roller
1. Tightening torque of carrier roller:

103~117.7N·m(10.5~12kgf·m) 
75.9~86.8ft·lbs

2. Apply screw LOCTITE (Loctite 271) to the 
carrier roller.

No. Part name Q’ty Remarks

1 Track roller, assembly 6 U20-3α

Track roller, assembly 6 U25-3α, U25S

2 Bolt 12

3 Carrier roller, assembly 2

4 Bolt 2 M10×1.25   7T

5 Nut 2

6 Spring washer 2

7 No gap allowed
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4) Track roller disassembling procedure
1. Check the roller surface and shaft for wear, 

and measure the outside diameter, as 
required. If out of spec, replace them with 
new ones.

2. In reassembling, be careful to keep the 
roller inside and incoming parts free from 
dust, cuttings and other foreign matters.

3. The lube oil to pour is Engine Oil Class 
SAE#30CD. 
Its specified amount is : 
   U20-3α=50cc (0.01US gal), 
   U25-3α, U25S=80cc (0.02US gal).

4. The U20-3α and U25-3α, U25S are the 
same in construction, but different in size.

1. Press-fit the bushing in position.
2. The bracket and shaft are press-fitted in 

place at one side. A press is needed in 
order to detach and attach them.

3 Apply the lube oil to the O-ring of the shaft.

CAUTION
In disconnecting the anti-fall wire, keep in mind 
that the wire may pop out.

1. Check the O-ring of the floating seal for 
dust and oily deposits.
Install the seal in place without twist and 
tilt.

2. Apply the lube oil thinly over the seal 
sliding surface.

3. Finally move the seal 2 or 3 turns to see if it 
turns smoothly. This also helps form an oil 
film over the seal sliding surface.

(1)

(2)
(9) (7)

(8)

(6)

No. Part name Q’ty
1 Roller 1

Roller A 1
Roller B 1

2 Shaft 1
3 Collar A 1
4 Collar B 1
5 Backup ring 2
6 Floating seal 2
7 Ring,stopper 1
8 O-ring 1
9 Plug 1
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5) Carrier roller disassembling procedure
1. Check the roller surface and shaft for wear, 

and measure the outside diameter, as 
required. If out of spec, replace them with 
new ones.

2. Put a bladed screwdriver at the cap side to 
disassemble the roller. Replace the parts 
with new ones in this case.

No. Part name Q’ty

1 Carrier roller 1

2 Shaft 1

3 Oil seal 1

4 Ball bearing 2

5 Shaft circlip 1

6 Plug 1

7 Spacer 1
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1. In reassembling, be careful to keep the 
roller inside and incoming parts free from 
dust, cuttings and other foreign matters.

2. The lube oil to pour is Engine Oil Class 
SAE#30CD. Its specified amount is U20-3α 
, U25-3α, U25S=60cc (0.02 US gal).

CAUTION
In disassembling and reassembling, keep in mind 
that the shaft circlip may pop out.
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e. Crawler replacement and tension adjustment procedure
1) Required parts and installation

Rubber crawler

Iron crawler

Idler Sprocket

SprocketIdler

Move the rubber crawler until the joint 
marking (∞) comes at the top center 
(see left) and the upper roller comes 
between the links.

Part No.
RB411-2181Δ
RB611-2181Δ
RB411-2182Δ
RB511-2182Δ

Part name.
Plate (sliding)
Plate (sliding)

Guide (crawler)
Guide (crawler)

Remarks
U20-3α
U25-3α, U25S
U20-3α
U25-3α, U25S

Q’ty
4
4
4
4

No.
1

2

(To be removed when changing the iron crawler back to the 
rubber crawler)

Additional parts required for replacing the rubber crawler with the 
iron crawler

75
~8

0m
m

(3
.0

~3
.1

in
.)

10
~1

5m
m

(0
.4

~0
.6

in
.)

(3)Track shoe sag distance

(1)Seam joint
(2)Upper roller
(3)Track shoe sag distance

(3)

(3)

(1)

(2)
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2) Adjustment of crawlers

To loosen the crawlers, follow the following
procedure: 

To avoid personal injury: 
Do not loosen the grease nipple completely or
too quickly. Otherwise grease under high
pressure in the tension cylinder could squirt
out.
Do not crawl under the excavator.

1. Using a socket wrench, loosen the grease nipple a few
turns.

2. When grease oozes out from the thread, rotate the
crawler and loosen the crawler in the lifted position
(see illustration). 

After adjustment is completed:
Using the socket wrench, tighten the grease nipple. 
Tightening torque must be between 98 to 108 N-m (10 to
11 kgf-m). 

If the crawlers are too tight, wear is increased. 
If the crawlers are too loose, the crawler shoes may
collide with the sprocket and wear is increased. 
The crawler may dislocate or come off. 
Clean the crawler after every use. 
Should the crawler tension be heightened due to
sticking mud, lift the crawler with the help of the boom,
arm and bucket, idle the engine and remove mud from
the crawler by rotating it. 

Tension the crawlers as specified:
1. Apply grease (2) to the grease nipple (1). 

2. Rubber Crawlers 
Tension the crawler in the lifted position, so that the
distance "A" (clearance between the track roller and
the inside surface of the crawler) see illustration, in this
case, the crawler seam is positioned on the top centre
between the idler and the sprocket.  
 
Steel Crawlers 
To check the crawler tension, the crawler must be
lifted from the ground as shown. The crawler tension
is correct if the clearance between the outer end of the
track roller and the crawler interior surface
corresponds to the dimension specified in the table
below.

(1) Grease nipple
(2) Grease gun
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To avoid serious injury or death:
Do not work under the machine in this
condition.
For your safety do not rely on hydraulically
supported devices, they may leak down
suddenly drop or be accidentally lowered.

To avoid personal injury or death:
When lifting the machine itself with an
attachment, place a safety block or safety post
to prevent the machine from turning over. Keep
the lock lever for attachment control in the
"LOCK" position.

Make sure that no obstacles, such as stones are
caught in the crawler. Remove such obstacles before
adjusting the crawler tension.
Crawler seam 
The ends of the rubber crawler are joined with a seam.
When adjusting the crawlers, the seam must be
positioned on the top centre between the idler and the
sprocket.  

If the seam is positioned incorrectly, the crawlers will
be tensioned to loosely, and a further readjustment will
be necessary.

Rotate the crawler after adjustment one to two times to
check the tension. 
Additionally following points are to be observed when
adjusting rubber crawlers. 
(1) If the crawler slackens more than 25mm, readjust

them. 
(2) Check crawler tension 50 hours after initial use

and readjust if necessary. Check and adjust
thereafter every 50 service hours.

Special Information when Using Rubber 
Crawlers

1. When turning, preferably make a slow swing turn.
Avoid spin turns to lessen lug wear and entry of dirt.

2. The relief valve may be activated if too much dirt and
sand clog the crawlers. In this case move the machine
for a short distance straight backwards to let the earth
and sand fall off, then a turn can be made. 

3. Avoid using rubber crawler on riverbeds, stony
underground, ferro-concrete and on iron plates. The
rubber can be damaged as well as wear of the crawler
increased.

(1) Seam (Mark " ")   (A) 10 to 15 mm (0.39~0.59)

(1) Drive sprocket
(2) Idler

(A) 75 to 80mm (2.95~3.15in.)
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F. Variable track (U20-3α)
a. Dimensional view

mm
(A) (B) (C) (D) (E) (F) (G) (H) (I) (J)

U20-3α
CANOPY

590 620 1400 
[1300 /1500]

710 
(760) 1300 1400 

[1300/1500]
3880 

(3630)
2550 

(2360 ) 2320 1900

U25-3α
CANOPY

590 620 1500 760 1300 1500 4330 
(4130)

2970 
(2800 ) 2550 2300

(K) (L) (M) (N) (O) (P) (Q) (R) (S) (U)

U20-3α
CANOPY

1850 
(1970)

2370 
(2360)

320 
[330]

440 
[280] 2930 920 3850 4030 4140 800

U25-3α
CANOPY

1830 
(1940)

2420 
(2400) 360 320 3120 990 4110 4400 4510 800

(Cabin type models) [Track width changes models]
mm (inch)

(A) (B) (C) (D) (E) (F) (G) (H) (I) (J)

U25S 
CANOPY

590
(23.2)

(74.8)

(24.4)

(95.3)

(59.1)

(14.2)

(29.9)

(12.6)

(51.2)

(124.4)

(59.1)

(39.0)

(178.3)

(163.4)

(126.0)

(183.9)

(110.6)

(188.2)

(77.2)

(31.5)

620 1500 760 1300 1500 4530 3200 2810 1960

(K) (L) (M) (N) (O) (P) (Q) (R) (S) (U)

U25S 
CANOPY

1900 2420 360 320 3160 990 4150 4670 4780 800
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b.Service data
                   (Items different from standard specifications only)      New-model delivery guideline

Item Movement Unit Reference
value Allowable range Remarks

Overall width (retracted) mm (inch) 1300
(51.18)

1287~1313
(50.67~51.69))

Overall width (extended) mm 1500
(59.06)

1485~1515
(58.46~59.65)

Machine weight Canopy kg 2030 1929~2132 Full fuel·Specified
lubricant amount

Machine weight Cabin kg 2220 2109~2331 Full fuel·Specified
lubricant amount

Crawler overall width Overall width
(retracted) mm (inch) 1300

(51.08)
1274~1326

(50.16~52.20)

Crawler overall width Overall width
(extended) mm (inch) 1500

(59.06)
1470~1530

(57.87~60.24)

Minimum road clearance mm (inch) 164
(6.46)

159~169
(6.26~6.65) Track frame center

Blade size Stretchable width mm (inch) 1300
(51.18)

1295~1305
(50.98~51.38)

Blade size Retractable width mm (inch) 1500
(59.06)

1495~1505 
(58.86~59.25)

Blade size Height mm (inch) 293
(11.54)

283~303
(11.14~11.93)

Blade upper limit mm (inch) 333
(13.11)

283~383
(11.14~15.08)

Blade lower limit mm (inch) 277
(10.91)

227~327
(8.94~12.87)

Blade approach angle degree 33.8 30~37
Dozer speed  Top
(ground~upper limit) Sec 1.1 0.8~1.4

Dozer speed  Top
(lower limit~upper limit) Sec 2.2 1.9~2.5

Dozer speed  Top
(upper limit~ground) Sec 1.5 1.2~1.8

Dozer speed  Top
(upper limit~lower limit) Sec 2.8 2.5~3.1

Swiveling angle on slope L·R degree 23.5 21.5

Front attachment
horizontal, 
crowded, 
maximum rpm 

Swivel block performance
 Engine idling L·R degree 21 30 Lever unlocked

Swivel start-up speed L·R Sec 1.95 1.7~2.3
Track control lever
operating force Up N (kgf) lbs 38 (3.88)

8.55
33~43 (3.37~4.39)

7.43~9.68
Track control lever
operating force Down N (kgf) lbs 39 (3.98)

8.77
34~44 (3.47~4.49)

7.65~9.90
Track control lever 
stroke Up·Down mm (inch) 37 (1.46) 27~47

(1.06~1.85) 
II-S-74



U20-3α, U25-3α U25S WSM Machine body (Service section)
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c. Track frame

Preparatory steps

Greasing the slide track frame
1. Press down the track stretch lever to get 

the track width to maximum (1500 mm).
2. Remove mud off the slide frame, and apply 

grease evenly all around the square pipe.
(4 locations at front and back)

3. Do the track stretching several times 
between maximum (1500 mm) and 
minimum (1300 mm) in order to get the 
slide frame well greased.

Grease here.Grease here.

(1)Blade(right) RB411-7463Δ
(2)While pressing tightly enough,lock the nut.Then make sure the extension blade lock pin can be smoothly pulled and pushed.
(3)Bolt 01175-61260
(4)Nut 02174-60120
(5)Blade,assembly(center) RB411-7460Δ
(6)Blade(left) RB411-7462Δ
(7)Pin(30-135) RB411-7466Δ
(8)Bolt(stopper)4pcs. RB411-2125Δ spring washer 4pcs. 69201-66321 Discontinued as from in 7th unit in August production 
    Frame(track,center):discontinued as from Hirakata production lot
(9)Frame(Frack,right) RB411-2123Δ
(10)Frame(Frack,center) RB-411-2121Δ
(11)Apply grease all over the hatched inner surfaces.(Do the same for the right side.)
(12)Apply grease all over the hatched inner surfaces.(Do the same to the frame(track,right).)
(13)Frame(track,left) RB411-2122Δ

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8) (9)

(10)

(11)

(13)

(12)
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Dwg. No. Part name Q’ty Interchangeability RemarksA
010 Frame(track, center) 1 Weight about 152 kg (335lbs)
020 Frame (track, left) 1

020 Frame (track, left) 1
50186~ ≠ Weight about 103 kg (227.1lbs)

030 Frame (track, right) 1
~50185

030 Frame (track, right) 1
50186~ ≠

040 Cover (moter) 2
050 Cover (hose) 2

060 Bolt 10 M10×20L×1.25p 7T  48.1~55.9N·m (4.9~5.7kgf·m) 
35.44~41.23ft·lbs

070 Plain washer 1

080 Bolt 4 M10×20L×1.25p 7T  48.1~55.9N·m (4.9~5.7kgf·m) 
35.44~41.23ft·lbs

090 Plain washer 4
100 Pin 2 φ30×62L

110 Bolt 2 M10×20L×1.25p 7T  48.1~55.9N·m (4.9~5.7kgf·m) 
35.44~41.23ft·lbs

120 Bolt (stopper) 4 Tipφ24 M32 fine-threaded 7T Tightning torgue:294.2~343.2N·m 
(30~35kgf·m)  216.99~253.16ft·lbs

130 Spring washer 4
140 Plug 8 Rubber crawler
150 Plate (slide) 4 Iron crawler 

160 Bolt 8 Iron crawler M10×20L×1.25p  7T  48.1~55.9N·m (4.9~5.7kgf·m)  
35.44~41.23ft·lbs

170 Plain washer 8 Iron crawler
180 Guide (crawler) 4 Iron crawler

190 Bolt 12 Iron crawler M10×20L×1.25p  7T  48.1~55.9N·m (4.9~5.7kgf·m) 
(35.5~41.2ft·lbs)

Iron Crawler



U20-3α, U25-3α U25S WSM Machine body (Service section)

II-S-77

d. Blade

Dwg. No. Part name Q’ty Interchangeability RemarksA
010 Blade, assembly (center) 1 Weight about 93 kg (205lbs)
020 Bushing (405030) 4
030 Collar 2
040 Grease nipple 2
050 Dust seal (405042) 4 50 in out. dia. 40 in inn. dia high DR type dust seal (φ40)
060 Blade (left) 1
070 Blade (right) 1
080 Pin (30-135) 2 φ30×135L

090 Bolt 2 M12×60L×1.25p 7T 77.5~90.2N·m (7.9~9.2kgf·m)  
(57.2~66.5ft·lbs)

100 Nut 2
110 Pin (40-125) 2 φ40×125L

120 Bolt 2 M12×25L×1.25p 7T 77.5~90.2N·m (7.9~9.2kgf·m)
(57.2~66.5ft·lbs)

130 Plain washer 2
140 Spacer 2
150 Pin (45-95) 2 φ45×95L

160 Bolt 2 M12×25L×1.25p 7T 77.5~90.2N·m (7.9~9.2kgf·m)
(57.2~66.5ft·lbs)

170 Plain washer 2
180 Spacer 2
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CAUTION:

Track width operation

Adjust the track width to maximum (1500 mm) 

(59.06in.) or minimum (1300 mm) (51.18in.). 

If halfway, the variable track is not fixed, 

which causes the swivel frame to wobble.

Use the small track width only when passing 

through a narrow flat place.

For other traveling, digging, bulldozing and 

breaking jobs, be sure to keep the track width 

largest. Otherwise the machine may turn over.

Change the track width using the track stretch lever.
Large track width: Tilt the track stretch lever forward.
     ••••••The track width will be large.
           (1300mm→1500mm)  (51.18→59.06in.)
Small track width: Pull the track stretch lever toward 
yourself.
     ••••••The track width will be small.
           (1500mm→1300mm)  (51.18→59.06in.)

If an obstacle is in the way of track stretching, 
get rid of the obstacle or move the machine to a 
flat ground. If the track still cannot be stretched, 
use the attachment and the dozer to keep the 
crawlers off the ground. Now stretch the track in 
this posture. Check also the stretcher for mud 
and the like, and remove it as required.

Track stretch lever

Track width 
small

Track width 
large

Track width 1500mm (59.06in.)

Track width 1300mm (51.18in.)

IMPORTANT

Th
ex
La
Sm

To
1.
2.

[D

[Do

D

The dozer width can be changed by adding the 
extension dozer.
Large dozer width    1500mm(59.06in.)
Small dozer width    1300mm(51.18in.)

[Dozer width:1500mm]

Dozer pin

Extension dozer

(59.06in.)

To change the track width from large to small:
1. Pull out the dozer pin.
2. Reverse the extension dozer and set its hole 

to the narrow-track hole. Put the dozer pin in 
this hole.

[Dozer width:1300mm]

Dozer pin

Extension 
dozer

(51.18in.)
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e. Track cylinder

(17)

(17)

(15)
(16)

(11)

(4)

(5)

(6)
(10)

(9)

(8)

(7)

(12)

(13)

(14)

(18)(18)

(2)
(1)

(3)

(19)

(19)

Cylinder identification
Identified by markings

U20-3α

U20-3α variable track

M2

M2D

(1) Cylinder, assembly(Track) RB411-2128Δ
(2) "M2D"markings
(3) RB401-7118Δ (Bushing)
(4) Dust seal (405042) RC411-6678Δ x4�
(5) Bushing (405030) RB411-7455Δ x4
(6) Collar RC411-7445Δ x2
(7) Bolt 01133-61225 x2
(8) Plan washer  68741-66921 x2
(9) Spacer  68741-66921 x2

(10) Pin(40-125)  RC411-7443Δ x4�
(11) Pin (40-95)  RB411-7442Δ x2
(12) Bolt  01133-61225x2
(13) Plan washer  04015-60120 x2
(14) Spacer  68741-66921 x2
(15) Pin (30-62)  RB411- 2129Δ x2
(16) Bolt  01133-61020 x2

(17) Track frame Blade

(18) Cylinder(blade)-Blade, track frame

(19) Cylinder (track)Track frame



U20-3α, U25-3α U25S WSM Machine body (Service section)
Dwg. No. Part name Q’ty Interchang
eability RemarksA

010 Cylinder, assembly 
(track) 1

020 Cylinder tube kit 1
030 Bushing 1
040 Piston rod kit 1
050 Bushing 1

060 Cylinder head 1 Tightening torque:304N·m (31.01kgf·m) 224.2ft·lbs 
224.30ft·lbs(M67×2p)Three·Bond#1901to be applied

070 Bushing 1

080 Piston 1 Tightening torque of piston:333N·m  (33.97kgf·m) 245.71ft·lbs 
(M24×2p)Hexagonal across41mm (1.61in.)

090 Set-screw 1 Tightening torque:6.86N·m  (0.70kgf·m) 5.06ft·lbs(M6×1p)Two spots to be 
then caulked with punch

100 Steel ball 1
110 Pipe assembly 1 φ13.8×t2.4mm (φ0.54×t0.09in.)
120 Plug 1 Tightening torque of piston:39.3N·m (4.01kgf·m)29.00ft·lbs(M12×1.25p)
130 Pipe holder 1
140 Bolt, assembly 1
150 Cylinder repair kit 1
160 U-ring 1
170 Wiper ring 1
180 O-ring 1 Class1B   (hard) G (fixing)    Nominal dia.
190 Ring (backup) 1
200 O-ring 1 Class1A    (Soft) G (fixing)    Nominal dia.
210 Seal ring assembly 1
220 Ring (slide) 2
230 O-ring 2

Rod outside diameter

Tube inside diameter

Tube outside diameter

Stroke

Maximum stretch

φ30mm (φ1.18in.)

φ60mm (φ2.36in.)

φ75mm (φ2.95in.)

215mm (8.46in.)
450mm (17.72in.)
Between the 
centers of pins at 
both ends

Main specifications

Kayaba Industry-made/Weight about 11 kg
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U20-3α, U25-3α U25S WSM Machine body (Service section)
f. Blade cylinder

Dwg. 
No. Part name

Q’ty Interchang
eability Remarks

A
010 Hydraulic cylinder, assembly (blade) 1 Variable track not included
010 Hydraulic cylinder, assembly (blade) 1 Variable track
020 Cylinder tube kit 1 Variable track not included
020 Cylinder tube kit 1 Variable track
030 Bushing (455540) 1
040 Piston rod kit 1 Variable track not included
040 Piston rod kit 1 Variable track
050 Bushing (455540) 1
060 Cylinder head 1 Tightening torque:304N·m (31.01kgf·m) 224.30ft·lbs(M67×2p)Three-Bond#1901to be applied
070 Bushing 1
080 Piston 1 Tightening torque:333N·m (33.97kgf·m) 245.71ft·lbs(M24×2p)Hexagonal across 41mm (1.61in.)
090 Set-screw 1 Tightening torque:6.86N·m (0.70kgf·m) 5.06ft·lbs(M6×1p)Two spots to be then caulked with punch
100 Steel ball 1
110 Pipe assembly 1 Variable track not included
110 Pipe assembly 1 Variable track      φ13.8×t2.4mm (φ0.54×t0.09in.)
120 Plug 1 Tightening torque:39.3N·m(M12×1.25p) 29.0ft·lbs
130 O-ring 2
140 Pipe holder 1
150 Bolt, assembly 1
160 Grease nipple 1
170 Grease nipple 1
180 Cylinder repair kit 1
190 U-ring 1
200 Ring (wiper) 1
210 O-ring 1
220 Ring (backup) 1
230 O-ring 1
240 Seal ring assembly 1
250 Ring (slide) 2
260 Dust seal 4

"M2D"markings

Bushing
Dust seal

Rod outside diameter

Tube inside diameter

Tube outside diameter

Stroke

Maximum stretch

φ30

φ60

φ75

215
450
Between the 
centers of pins at 
both ends

Main specifications

Kayaba Industry-made/Weight about 16 kg

Hydraulic cylinder assembly(blade)
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U20-3α, U25-3α U25S WSM Machine body (Service section)
g. Hydraulic hose
1) List of high-pressure hoses (Upper route)

2) List of high-pressure hoses(Lower routes)

No. Location

Part No.

Part name Q’ty
Size
mm

(inch)

Color of 
tape Hose configuration Remarks

Variable track Fixed track 
reference

1 Pump~C/VP3
(delivery) RB411-6464Δ RB411-6323Δ Hydraulic hose 

(P3,3/8) 1 700
(27.56) G3/8 PF2106 G3/8 (632)

2 C/V~R/J Track 
narrow(K)rod RB411-6465Δ — Hydraulic hose 

(Track,1/4) 1 800
(31.50) G1/4 PF1704 G1/4 (647)

3 C/V~R/J Track 
wide(J)bottom RB411-6466Δ — Hydraulic hose 

(Track,1/4) 1 900
(35.43) White G1/4 PF1704 G1/4

No. Location

Part No.

Part name Q‘ty

Size
mm

(inch)
Color 

of tape Hose configuration Remarks
Variable track Fixed track 

reference

1 R/J~Travel M Travel 
(top) RB411-6467Δ RB411-6323Δ Hydraulic (travel, 3/8) 2 940

(37.01) red G3/8 SQ2106 G3/8
Ultra wear-

resistant 
(637)

2 R/J~Travel M Travel 
(bottom) RB411-6468Δ RB411-6375Δ Hydraulic (travel, 3/8) 2 940

(37.01) G3/8 SQ2106 G3/8
Ultra wear-

resistant

3 R/J~Travel M Bi-
speed RB411-6469Δ RB411-6372Δ Hydraulic (bi-speed, 

1/4) 2 1050
(41.34) G1/4 PF1704 G1/4 See below

4 R/J~Travel M drain 
(top) RB411-6479Δ RB411-6373Δ Hydraulic (drain, 1/4) 2 1000

(31.37) red G1/4 PF1704 G1/4 See below

5 R/J~Joint, (Dozer) RB411-6475Δ RB411-6472Δ Hydraulic (drain, 1/4) 2 290
(11.42) G1/4 PF1704 G1/4 Brown

6 Joint~(Dozer)cyl RB411-6476Δ RB411-6473Δ Hydraulic (drain, 1/4) 2 440
(17.32) G1/4 PF1704 G1/4 SP winding

7 R/J(J·K)~Track cyl. RB411-6477Δ — Hydraulic (track, 1/4) 2 560
(22.05) G1/4 PF1704 G1/4

a R/J side
b Protective tube
c Travel M bi-speed

Hydraulic hose(drain,1/4)

(a)

(a)

(b)

(b)

(c)

(c)

Hydraulic(bi-speed,1/4)

(41.34)

(39.37)
(19.69) (11.02)

(26.77) (11.02)
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3) Hydraulic hose routes

4) Travel wheel motor setup

Precautions in disassembling/reassembling
1. Install the motor to the track frame with the 

ports facing forward.
2. Tightening torque of travel motor (track frame, 

sprocket)
60.8~70.6N·m(6.2~7.2kgf·m) 44.8~52.1ft·lbs
Apply screw loctite.(Loctite   271)

3. Connect the motor drain hose to the top port 
and plug up its bottom end.

4. Keep the hoses inside the track frame with 
excessive twist or strong contact.

Ensure a clearance 
with the track frame.

horizon

R/J Side Travel motor, cylinder side

A Bi-speed pilot Right/left travel bi-speed

B Dozer down Cylinder, bottom side

C Dozer up Cylinder, rod side

J Track wide Cylinder, bottom side

K Track narrow Cylinder, rod side

R/J Side Travel motor, cylinder side

D  Left forward Left A (top)

E  Right forward Right B (top)

F   Left backward Left B (bottom)

G  Right backward Left A (bottom)

H  Drain Right / left drain port (top)

D
oz

er

Le
ft 

tra
ck

R
ig

ht
 tr

ac
k

Tr
ac

k

No. Part name Q’ty Remarks
1 Drive sprocket 2
2 Bolt 18 M10×1.5 9T
3 Motor, assembly (wheel) 2 Fujikoshi-made     
4 Bolt 16 M10×1.5 9T
5 Straight pipe joint 4 A·B
6 Adaptor 4 Above PP and DR

O-ring 4 For 1/4 : PP and DR
O-ring 4 For 3/8 : A,B

Part name Q’ty mm(inch) Tape 
color

R/J-Travel M, Travel (top) Hydraulic hose (travel 3/8) 2 940(37.01) Red
R/J-Travel M, Travel (Bottom) Hydraulic hose (travel 3/8) 2 940(37.01)
R/J-Travel M, Bi-speed Hydraulic hose (bi-speed 1/4) 2 1050(41.34)
R/J-Joint (Dozer) Hydraulic hose (blade 1/4) 2 290(11.42) Brown
Joint-Dozer cylinder Hydraulic hose (blade 1/4) 2 440(17.32)
R/J (J-K)-Track cylinder Hydraulic hose (track 1/4) 2 560(2.05)
R/J -Travel M, Drain (top) Hydraulic hose (drain 1/4) 2 1000(39.37) Red
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5) Blade piping

6) Track cylinder piping

Dwg. No. Part name
Q’ty Interchange

ability Remarks
A

010 Cover (blade cylinder) 1
020 Bolt 2 M10×16L×1.25p  7T  48.1~55.9N·m(4.9~5.7kgf·m) 35.44~41.23ftl·bs
030 Pipe joint(L, G 1/4 - G 1/4) 1
035 O-ring 1 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
040 Pipe joint(L, G 1/4 - G 1/4) 1
050 O-ring 1 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
060 Adaptor 2
070 O-ring 2 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
080 Hydraulic hose (blade, 1/4) 2
090 Joint (blade hose) 2
100 Bolt 2 M10×20L×1.25p  7T  48.1~55.9N·m(4.9~5.7kgf·m) 35.44~41.23ftl·bs
110 Hydraulic hose (blade, 1/4) 2 Length 440mm (17.32in.)    G1/4×CR4·G1/4
120 Hydraulic hose (1/4) 1 Length 660mm (25.98in.)    G1/4×CR9·G1/4
130 Hydraulic hose (1/4) 1 Length 800mm (31.50in.)    G1/4×CR4·G1/4

Dwg. No. Part name
Q’ty Interchange

ability Remarks
A

010 Pipe joint (L, G 1/4 - G 1/4) 2
020 O-ring 2 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
030 Adaptor 2
040 O-ring 2 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
050 Hydraulic hose (track, 1/4) 2 Length 560mm (22.05in.)    G1/4×CR4·G1/4
060 Hydraulic hose (track, 1/4) 1 Length 800mm (31.50in.)    CR4·G1/4×CR9·G1/4
070 Hydraulic hose (track, 1/4) 1 Length 900mm (31.50in.)    CR4·G1/4×CR9·G1/4
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7) Left-travel piping

8) Right-travel piping

Dwg. No. Part name Q’ty RemarksA
010 Straight pipe joint (3-3-50) 2
020 O-ring 2 Class 1B (hard) P (fixing·movable) nominal dia14mm (0.55in.)
030 Adaptor 2
040 O-ring 2 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
050 Pipe joint (L, G 3/8 - G 3/8) 2
060 O-ring 2 Class 1B (hard) P (fixing·movable) nominal dia14mm (0.55in.)
070 Pipe joint (L, G 1/4 - G 1/4) 1
080 O-ring 1 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
090 Adaptor 1
100 O-ring 1 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
110 Straight pipe joint 2
120 O-ring 2 Class 1B (hard) P (fixing·movable) nominal dia14mm (0.553in.)
130 Adaptor 1
140 O-ring 1 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
150 Hydraulic hose (travel, 3/8) 1 Length   940mm (37.01n.)    G3/8×CR4·G3/8
160 Hydraulic hose (travel, 3/8) 1 Length   940mm (37.01in.)    G3/8×CR4·G3/8
170 Hydraulic hose (bi-speed, 1/4) 1 Length 1050mm (41.34in.)    G1/4×CR9·G1/4
180 Hydraulic hose (drain, 1/4) 1 Length 1000mm (39.37n.)    G1/4×CR4·G1/4
190 Hydraulic hose (3/8) 1 Length   440mm (17.32in.)    G3/8×CR4·G3/8
200 Hydraulic hose (3/8) 1 Length   380mm (14.96in.)    G3/8×CR4·G3/8
210 Hydraulic hose (1/4) 1 Length   970mm (38.19in.)    G1/4×CR9·G1/4

Dwg. No. Part name Q’ty RemarksA
010 Straight pipe joint (3-3-50) 2
020 O-ring 2 Class 1B (hard) P (fixing·movable) nominal dia14mm (0.55in.)
030 Adaptor 2
040 O-ring 2 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
050 Pipe joint (L, G 3/8 - G 3/8) 2
060 O-ring 2
070 Pipe joint (L, G 1/4 - G 1/4) 1 Class 1B (hard) P (fixing·movable) nominal dia14mm (0.55in.)
080 O-ring 1
090 Adaptor 1 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
100 O-ring 1
110 Straight pipe joint 2 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
120 O-ring 2
130 Adaptor 1 Class 1B (hard) P (fixing·movable) nominal dia14mm (0.55in.)
140 O-ring 1 Class 1B (hard) P (fixing·movable) nominal dia11mm (0.43in.)
150 Hydraulic hose (travel, 3/8) 1 Length   940mm (37.01n.)    G3/8×CR4·G3/8
160 Hydraulic hose (travel, 3/8) 1 Length   940mm (37.01n.)   G3/8×CR4·G3/8
170 Hydraulic hose (bi-speed, 1/4) 1 Length 1050mm (41.34in.)    G1/4×CR9·G1/4
180 Hydraulic hose (drain, 1/4) 1 Length 1000mm (39.37n.)    G1/4×CR4·G1/4
190 Hydraulic hose (3/8) 1 Length   440mm (17.32in.)    G3/8×CR4·G3/8
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h. Control valve

Dwg. No. Part name Q’ty RemarksA
010 Control valve, assembly (variable) 1 Variable track
135 Valve, assembly (width) 1 Variable track
310 O-ring 19 Variable track

Maker:   Kayaba Industry
Model:   KVSE-36-11
Weight:  About 34 kg (75lbs)

Component parts
(16) Poppet
( E ) Cap screw
( F ) Spring
( G ) Wiper
( H ) O-ring
( I ) O-ring
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i. Swivel joint

.

1) Precautions in disassembling/reassembling
(1) Tightening torque of hydraulic adaptor

G1/4:24.5~29.4N·m(2.5~3.0kgf·m) 
18.1~21.7ft·lbs
G3/8:49.0~53.9N·m(5.0~5.5kgf·m) 
36.2~39.8ft·lbs

(2) Installing on the track frame
Tightening torque:
166.7~196.1N·m(17.0~20.0kgf·m) 
123~145ft·lbs
Apply screw LOCKTIGHT. (Locktight 271)

(3) Before setting up, check the packings for 
scratches, deformation and other troubles. 
Apply grease over the seals inner and outer 
surfaces. Mount the seal with its lip outward.

(4) Before joining the body and shaft together, 
apply grease over the seals inner and outer 
surfaces. Join them together gently.

(5) Installing the swivel joint assembly and stay
Tightening torque:77.5~90.2N·m(7.9~9.2kgf·m) 
57.1~66.5ft·lbs
Apply screw LOCKTIGHT. (Locktight  271)

(6) Place the plugs (PT1/8, PT1/4) so that they do 
not stretch out of the shaft end.

No. Part name Q’ty Remarks
1 Swivel joint, assembly 1
2 Bolt 4 M14×1.5            9T
3 Plain spring 4

4 Pipe joint (L, G 1/4 - G 1/4) 4 A·B·J·K
5 Pipe joint (L, G 1/4 - G 1/4) 1 C
6 Pipe joint (L, G 3/8 - G 3/8) 3 D·F·G
7 Straight pipe joint 1 E
8 Pipe joint (bushing G 3/4) 1 H
9 Elbow pipe joint (G 4-13) 1 H

O-ring 7 For 1/4  A·B·C·H·J·K
O-ring 4 For 3/8  D·E·F·G

10 Adaptor 8 A·B·C·H·J·K
11 Straight pipe joint 4 D·E·F·G

O-ring 8 For 1/4  A·B·C·H·J·K
O-ring 4 For 3/8  D·E·F·G

(1)Front(Front side)
(2)Left
(3)Rear
(4)Right
(5)Front(Blade side)
(6)Front(Blade side)
(7)Attention to the direction
    of the belleville spring

(1)

(2) (3) (4)
(6)(5)

(7)
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No. Part name Q’ty Remarks
1 Shaft (swivel joint) 1
2 Collar (swivel joint) 1
3 Gasket 1
4 Gasket (swivel joint) 11
5 Body (swivel joint) 1
6 Collar (swivel joint) 1
7 Shaft circlip 1
8 Plug 1
9 Plug (PT 1/8) 4

10 Plug (PT 1/4) 4
11 Collar (swivel joint) 2
12 Bolt 4 M12×1.25    7T

Month and serial No.
Two lower digits of 

calendar year Serial No.(3 digits) 
Month
Jan Feb Sep Oct Nov Dec

Marking

(1)
(2)
(3)
(4)
(5)

(6)

(9) (10)

(11)
(12)

(7)
(8) a.Blade side

(a)
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j. Track control lever 1) Precautions in disassembling/reassembling
(1) Do not bend the tip of the cable outer 

casing. Ensure the end straight at least 20 
mm (0.79in.) long.

(2) Apply grease to the rotary bearing. Make 
sure it moves smoothly.

(3) Route the cable with a bend of at least 
150R.

(4) Finally make sure the valve spool moves 
smoothly all over its stroke.

RB411-57181

縮
伸
脚

14
5

(5
.3

1) 8~10
(0.31~0.39)

20~25
(0.79~0.98)

7

98

6

5(
0.2

0)

10

35
(138)

11

1 Rod (95) 1

2 Pin 1

3 Snap pin 1

4 Plain washer 1

5 Snap pin 1

6 Lever grip 1 1

7 Cable (flexible foot) 1 White identification mark

8 Plain washer 1

9 Snap pin 1

10 Label (Flexible lever EU) 1

11 White identification mark 1

Dwg. No. Part name Q’ty Interchange
ability RemarksA

010 Lever, assembly (track stretching) 1
020 Bushing 2
030 Flat washer 1
040 Snap pin 1
050 Link, assembly (dozer) 1
060 Bushing 2
070 Flat washer 1
080 Snap pin 1
090 Cable (track stretching) 1 White ID marking
100 Rod (95) 1
110 Pin 1
120 Snap pin 1
130 Flat washer 1
140 Snap pin 1
150 Lever grip 1 1
160 Flat washer 2
170 Snap pin 2
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k. Counterweight 1) Precautions in disassembling / reassembling
(1) Tightening torque of counterweight:

367.7~431.5N·m (37.5~44.0kgf·m)  
271~318ft·lbs
Apply screw LOCKTIGHT. (Locktight 271)

(2) Before applying the thermal insulation and 
sound-absorbing sheet, check the contact 
surfaces for oil and dust. Clean the 
surfaces as required.

(3) Apply and press all over the insulation and 
compound, leaving no looseness.

Dwg. No. Part No. Part name
Q’ty Interchange

ability Remarks
A

010 RB419-4811-0 Counterweight 1 Canopy fixed track

010 RB419-4821-0 Counterweight (variable) 1 Canopy variable track

010 RB419-4831-0 Counterweight (cabin) 1 Cabin

020 90585-1199-0 Plug 2

030 RC411-4841-0 Bolt 2 M20×2.5

040 RP801-4812-0 Washer 2

050 04512-60200 Spring washer 2

Counterweight identification

Variable type

Model Part No. Dimension A 
mm (in.)

U20-3α

Fixed track + canopy type RB419-4811 Δ 70 (2.76)

Variable track + canopy type RB419-4821 Δ 70 (2.76)

Fixed track, variable track + cabin type RB419-4831 Δ 115 (4.53)

U25α (Canopy, cabin type) RB519-4811 Δ 115 (4.53)

Model Part No. Casting

U20-3α
Variable track + canopy type RB419-4821 Δ U-20D

Variable track + cabin type RB419-4831 Δ U-20C

No. Part No. Part name Q’ty

1 RB411-4835 Δ Sound absorber (1, counterweight) 1

2 RB411-4836 Δ Sound absorber (2, counterweight) 1

3 RB411-4838 D Sound absorber (3, counterweight) 1
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G. Label

70

10
45

10

5

5

23
(1) Align with the center of groove.
(2) Apply at the center.
(3) 4P canopy type.
(4) Actual dimension.

(1) 

(2) 

41

678

1                            Label (main switch)
2                            Label (accelerator)
3                            Label (blade)
4                            Label (panel)
5                            Label (control pattern)
6                            Label (lever lock)
7                            Label (get-on/off caution)
8                            Label (caution)

1 
1 
1 
1 
1 
1 
1
1 

ＲＣ１０１－５７４３△

Ｒ
Ｃ
４
１
８
－
５
７
３
１
１

Patte
rn B

Patte
rn A

1

1

3

3

2

4
5

456

6
7

7

22

7

 Label (refueling)
 Marking (model)
 Marking (model)
 Label (third line, EU)
 Marking (LPA)
 Marking (LWA, 98)
 Label (operation caution)
 Label (anti-theft)

For U20-3α EU only
For U25-3α EU only

Ear level: 79 dB
Around the machine: 93 dB

Canopy type

1
2
2  
1 
1 
1 
1 
2

(3)
(3)

(4)

40

RB4
19-5

787
1 5

10

20

Ｒ２４０１－５７３６△

ＲＢ４０８－５７３１△RB419-57391

50

75

5

 40

1010

30

70
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40

15

40

130

30

75

10

3435

27

26 23

3

1418 25

36
36

42

Label (keep-out caution)
Label (warning)
Label (electric shock)
Label (fuel)
Label (trademark)
Label (trademark)
Label (trademark)
Marking (model, 1)
Marking (model, 1)
Marking (model, 2)
Marking (model, 2)
Label (secondary exhaust)
Label (medium/low-noise type)
Label (anti-theft)

Variable track width

2P canopy type

Label (caution, canopy)

10 (2)

(1)

(1) Adjust to the corner.
(2) Actual dimension.

 3
14
18
23
25 

26

27

34
35
36

 1
 1
 1
 1
 1 
 1
 1
 1
 1
 1
 1
 1
 1
 2

42 1

U20-3α
U20-3α
U25S
U20-3α
U25S
U20-3α
U25S 10

5

20 5

152020

30 10

10

10

5

8

8

11

9

12
13
14
15

1113

9

10

10

1214 1516

16

17

17

Label (refueling)
Label (engine start caution)
Label (crawler adjustment)
Marking (model, left)
Marking (frame, left)
Marking (model, right)
Marking (frame, right)
Nameplate (serial No.)
Label (lubrication, EU)

Hood (rear)
Label (exhaust, certificate)

(1)

(1) Adjust to the corner.
1
1
1
1
1
1
1
1
1

1

30

5

10

20

1025

7

10 25

7

10

10

RB238-57361
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1
2

1 2

4

6

3

4 5

7

67

9

9

3

5

Label (hydraulic oil)
Label (scald caution)

Label (operator's manual)

Label (keep-out caution)
Marking (K, emblem)
Nut (speed)
Washer (plate)
Marking (Kubota 2)

1
1

1

1
1
1
1
1

10 (1)

(1) Actual dimension.
(2) Align the marking's right end with this line.
(3) Apply at the groove-to-groove center.

10

10

10

20

15
 (a

ctu
al 

dim
en

sio
n)

30

10

55

10

40

15

1090 4 2

30

29

86 12

17

3132

Label (hydraulic oil)
Label (scald, 1)
Label (electric shock, cable)

15
 (a

ctu
al 

dim
en

sio
n)

Label (A1, caution)
Label (A1, loading)
Label (hydraulic system)

Marking (KINGLEV)
Marking (K, emblem)
Nut (speed)
Washer (plate)

(3)

(2)

 2
 4
17

1
1
1

 6
 8
12

 1
 1
 1

 29
 30
 31
 32

 1
 1
 1
 1
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20

17

17

24

26

24 25

27

2627

28

28

25

18

19 18

21

19
20
21

20

22

22

23

23

29

29

Label (hydraulic oil)

Label (fuse)
Label (caution, control pattern)
Label (book)
Label (inspection)

 Label (scald caution, 1)
 Label (battery)

Label (keep-out caution)
Marking (K, emblem)
Nut (speed)
Washer (plate)
Label (KUBOTA)
Label (engine stop)

10 

(3)

(1)

(2)

1

15
 (a

ctu
al 

dim
en

sio
n)

1
1
1
1

1
1

1
1
1
1
1
1

10

15

20

5
3

5 10

20

ＣＡＵＳＥＳ　ＳＥＶＥＲＥ　ＢＵＲＮＳ

ＥＸＰＬＯＳＩＶＥ　ＧＡＳＥＳ

ＫＥＥＰ　ＶＥＮＴ　ＣＡＰＳ　ＴＩＧＨＴ　ＡＮＤ　ＬＥＶＥＬ

ＫＥＥＰ　ＯＵＴ　ＯＦ　ＲＥＡＣＨ　ＯＦ　ＣＨＩＬＤＲＥＮ

ＰＯＩＳＯＮ

ＤＡＮＧＥＲ

RB548-57321

10

10

5

RB419-57451

3

5

10

20 20

26 34

26

3225

10

25

1
2

1 2

3
4
5

4 4

55

Label (lubrication, EU)
Nameplate (serial No.)
Marking (Kubota 1)
Label (reflector, white, EU)
Label (reflector, red, EU)

300

1
1
1
2
2

(1) Actual dimension.
(2) Adjust to the end of the curve.
(3) Ajust to the corner of the cover.

(1)

(2)
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(1) Adjust to the end of the curve.
(2) Apply on the right side too.
(3) Align with the center line.
(4) Apply on the service port type machine only.
(5) Apply on the other side too.

(3)
(2)

(1)

(4)

Label (lubrication)
Label (plug)
Nameplate (serial No.)

Label (swing)
Label (SP pedal) SP type

 1
21
33

1
1
1

22
36

1
1

サ
ー
ビ
ス
ポ
ー
ト
を
使
用
す
る
時
は

使
用

サ
ー
ビ
ス
ポ
ー
ト

し
な
い
時

ス
イ
ン
グ
ペ
ダ
ル
は
ロ
ッ
ク
さ
れ
ま
す

Ｒ
Ｂ
４
０
１
－
５
７
１
７
△

使
用
す
る
時

30
10

10

10

5

６９１９８－５７２２△

Marking (Kubota 2)
Label (lifting)
Label (swing caution)

For variable track width type

1
2
3

2
4
2

(5)

(5)

(5)

(5)

(5)

100

3018
.5

10

5
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(1) Apply on the other side too.

(1) (1) (1)

No.          Part code                    Part name               Q'ty               Remarks
                                           Label (arm)
                                           Label (lifting hook)
                                           Label (lifting hook)
                                           Marking (Kubota 2)

 7
13

28

2
1
1
2

U25-3α U20-3α

U20-3α
U25-3α

ＲＣ４１１－５７８９２ ＲＣ４１１－５７８９２

80

50

80

100

3018
.5

10

70

123

4

5

1                                      Label (KUBOTA)
2                                      Marking (SUPER SERIES)
3                                      Label (lifting)
4                                      Label (swing caution)
5                                      Label (lubrication chart)

2
2
4
2
2

(1)

(1)

(1)

(1)

40

5
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7

7

Label (arm)7 2

U25-3α

U20-3α (1)

(1)

　

1                                      Label (muffler, warning)
2                                      Label (fan, warning)

1
1

(1) Apply on the other side too.
(2) Positioning details of Part (2)

(2) 
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5

4

15

5

　

16

 5                                        Label (scald, 2)
16                                       Label (fan, warning)

(1) Details of Part A
(2) Positioning details of Part (2) 

(1)

1
1

1

Ａ

1

　

　

2

1                                      Label (muffler, warning)
2                                      Label (fan, warning)

1
1

(2)
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20

1
2

76
3

5

4 5

95 165

15

No.         Part code                                Part name                           Q'ty                 Remarks
 1                                       Nameplate (ROPS, canopy)
 2                                       Label (inspection)
 3                                       Label (no machine back floating, EU)
 4                                       Label (swing)                                                    Canopy type
 5                                       Label (SP)                                                         Canopy type

(1) Apply on the other side too.
(2) Actual dimension.

30
  (

2) 10
0 (

ac
tua

l d
im

en
sio

n)

* Markings on nameplate
      Part code: RB449-5799Δ

Markings
Item Description

Canopy's serial number

1
1
2
1
1

SERIAL No.

(1)

ＢＯＯＭ　ＳＷＩＮＧ

ＬＥＦＴ ＲＩＧＨＴ

ＲＢ２３８－５７５７△ＲＢ２３８－５７５８△

ＳＥＲＶＩＣＥ－ＰＯＲＴ

ＲＢ４１９－５７９６１

　　

　

1

2

View A
(Ceiling view)

View B
(Top right behind) 1                                       Label (ROPS, caution)

2                                       Nameplate (ROPS, canopy)
1 
1 
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(50)

50

50 100

95 165

15

36
10

10
36

(220)

15

15

(571)

12

5

4

3

6

7

* Markings on nameplate
       Part code: RB449-5799Δ

Markings
Item Description

Canopy's serial number

1                                    Label (swing)
2                                    Label (SP)
3                                    Label (warning)
4                                    Label (electric shock caution)
5                                    Label (caution)
6                                    Label (lifting load, canopy)
7                                    Nameplate (ROPS, canopy)

SERIAL No.

1
1
1
1
1
1
1 

ＲＢ２３８－５７５７△

ＲＩＧＨＴＬＥＦＴ

ＢＯＯＭ　ＳＷＩＮＧＳＥＲＶＩＣＥ－ＰＯＲＴ
ＲＢ２３８－５７５８△

OSAKA,JAPAN
ＲＢ４４９－５７９９△
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U20-3α, U25-3α U25S WSM Engine (Service section)
III-1 Engine specifications for construction machinery
Unit U20-3α U25-3α U25S

Model D1105-E2BH-12 D1105-E2BH-13 D1105-E2BH-14

Number of cylinder 3 3 3

Bore x Stroke
mm 78.0 x 78.4 78.0 x 78.4 78.0 x 78.4

in 3.07 x 3.09 3.07 x 3.09 3.07 x 3.09

Displacement
cc 1123 1123 1123

in3 68.53 68.53 68.53

Max. output/rpm

kW/rpm 14.0 / 2200 15.4 / 2400 15.4 / 2400

PS/rpm 19 / 2200 21 / 2400 21 / 2400

HP/rpm 18.7 / 2200 20.7 / 2400 20.7 / 2400

Compression ratio 24 24 24

Max. torque/rpm

N.m 69.6 / 1500-1700 69.6 / 1500-1700 69.6 / 1500-1700

kgf.m 7.1 / 1500-1700 7.1 / 1500-1700 7.1 / 1500-1700

ft.lbf 51.4 / 1500-1700 51.4 / 1500-1700 51.4 / 1500-1700

Dimensions: L x W x H
mm 506 x 396 x 581 506 x 396 x 581 506 x 396 x 581

in 19.9 x 15.6 x 22.9 19.9 x 15.6 x 22.9 19.9 x 15.6 x 22.9

Dry weight
kg 89 89 89

lbs 196.2 196.2 196.2

Valve clearance
mm 0.145 - 0.185 0.145 - 0.185 0.145 - 0.185

in 0.0057 - 0.0073 0.0057 - 0.0073 0.0057 - 0.0073

Firing sequence 1-2-3 1-2-3 1-2-3

Combustion chamber E-TVCS E-TVCS E-TVCS

Compression pressure
(A)/(B)

MPa 3.24 - 3.63 / 2.26 3.24 - 3.63 / 2.26 3.24 - 3.63 / 2.26

kgf/cm2 33 - 37 / 23 33 - 37 / 23 33 - 37 / 23

psi 469 - 526 / 327 469 - 526 / 327 469 - 526 / 327

Fan belt Bando  RPF2370 Bando  RPF2370 Bando  RPF2370

Fuel consumption ratio

g/kWh 265 265 267

g/PSh 195 195 196

lbs/HPh 0.436 0.436 0.439

Fuel consumption amount
Load facter = 100%
Fuel specific gravity = 0.86

l/h 4.5 4.8 4.8

US gal/h 1.19 1.27 1.27

Max. engine speed without road rpm 2600 2600 2600
Engine speed with 2 pumps relief rpm 2200 2200 2200
Engine speed with idling rpm 1200 - 1300 1200 - 1300 1200 - 1300

Engine oil pressure                         
with rated engine rpm

kPa 196 - 441 / 98 196 - 441 / 98 196 - 441 / 98

kgf/cm2 2.0 - 4.5 / 1.0 2.0 - 4.5 / 1.0 2.0 - 4.5 / 1.0

psi 28 - 64 / 14 28 - 64 / 14 28 - 64 / 14

Fuel injection pressure

MPa 13.7 - 14.7 13.7 - 14.7 13.7 - 14.7

kgf/cm2 140 - 150 140 - 150 140 - 150

psi 1991 - 2133 1991 - 2133 1991 - 2133

Engine oil consumption ratio

g/kWh 0.95 0.95 0.95

g/PSh 0.7 0.7 0.7

lbs/HPh 0.0016 0.0016 0.0016
III-S-3
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Unit U20-3α U25-3α U25S
Engine model D1105-E2BH-12 D1105-E2BH-13 D1105-E2BH-14

Fuel injection pump type Bosch PFR3MD type
mini-pump

Bosch PFR3MD type
mini-pump

Bosch PFR3MD type
mini-pump

Nozzle type DN4PDN
mini-nozzle 

DN4PDN
mini-nozzle

DN4PDN
mini-nozzle

Injection pressure

MPa 13.7 - 14.7 13.7 - 14.7 13.7 - 14.7

kgf/cm2 140 - 150 140 - 150 140 - 150

psi 1991 - 2133 1991 - 2133 1991 - 2133

Alternator 12V 480W 12V 480W 12V 480W

Manufacturer P/N 1G070-6401-0 1G070-6401-0 1G070-6401-0

Regulator adjusting voltage V 12V 14A 12V 14A 12V 14A

Battery type(JIS) 75D23R MF 75D24R MF 75D24R MF

Nominal Capacity of 5 hrs rating Ah 52 52 52

Specific gravity of electrolite 1.26 1.26 1.26
Sterter motor 12V 1.4kW 12V 1.4kW 12V 1.4kW

Manufacturer P/N 19269-6301-0 19269-6301-0 19269-6301-0

Glow plug resistance Ω 0.9 0.9 0.9
III-S-4
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III-2 Engine mount on the construction machinery
A. Engine bracket
Engine bracket assembly view

Anti-vibration rubber assembly view

Engine setup view

Engine front side

[1] Assembling procedure
1) Tightening torque of engine bracket:

48.1~55.9N⋅m (4.9~5.7kgf⋅m)35.44~41.23ft⋅lbs
* Apply screw loctite (Loctite 271).

2) Tightening torque of anti-vibration rubber:
77.5~90.2N⋅m (7.9~9.2kgf⋅m)57.14~66.54ft⋅lbs
* Apply screw loctite (Loctite 271).

3) Parts list

4) Tightening torque of engine mounting bolt:
103.0~117.7N⋅m
(10.5~12.0kgf⋅m) 75.95~86.80ft⋅lbs
* Apply screw loctite (Loctite 271).

5) Parts list

Engine rear side

No. Part name Q’ty Remarks
1 Bracket (1, engine) 1
2 Bracket (2, engine) 1
3 Bolt 6 M10×1.25      7T
4 Anti-vibration rubber 4
5 Bolt 4 M12×1.25      7T
6 Plain washer 4
7 Spring washer 4
8 Nut 4                      4T

(9) Attention to the direction of belleville spring

No. Part name Q’ty Remarks
1 Bolt 8 M12×1.25      9T
2 Plain spring 8
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B. Radiator [1] Detaching the radiator
1) Park the machine on a level floor. Bring down 

the front attachment and blade on the floor.
2) Remove the bonnet and the right side cover.
3) Remove the drain plug from the bottom of the 

radiator to let out all cooling water. 
4) Using a vacuum pump, detach the oil cooler.
5) Disconnect the two radiator hoses from the 

radiator. Take out the radiator.
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Radiator assembly view 1
[2] Reassembling the radiator
1) Clearance between radiator core (fin) and fan 

(part A): 60-67 mm (2.36~2.64in.)
* Keep the fan stretching evenly out of the fan 

shroud.
2) Clearance between fan and fan shroud (part 

B): Over 10 mm (0.39in.)

(1)10mm or more
III-S-7
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Radiator assembly view 2
3) Parts listt
No. Part name Q’ty Remarks
1 Radiator, assembly 1
2 Shroud (fan) 1
3 Sound absorber (shroud, 1) 1
4 Sound absorber (shroud, 2) 1
5 Sound absorber (shroud, 3) 1
6 Bolt 3 M6×1      7T
7 Cover (fan) 1
8 Cord clamp 2
9 Bolt 2 M6×1      7T

10 Hose (1, WP) 1
11 Hose (2, WP) 1
12 Hose clamp (threaded) 4

13
Oil cooler 1 U20-3α

Oil cooler 1 U25-3α, U25S

14
Bracket (oil cooler) 1 U20-3α

Bracket (oil cooler) 1 U25-3α, U25S
15 Bolt 4 M6×1      7T
16 Bolt 4 M6×1      7T
17 Hose (drain) 1
18 Hose (drain) 1
19 Hose clamp (threaded 14) 2
20 Rubber-fitted washer 1
21 Plug 1
22 Plate (partition, top) 1

23 Sound absorber (partition, 
top) 1

24 Grommet (200) 1
25 Plate (partition, bottom) 1

26 Sound absorber (partition, 
bottom) 1

27 Bolt 4 M6×1      7T
28 U25-3α 4 M6×1      7T
III-S-8
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Radiator assembly view 3

a) Radiator
b Clamp to the inlet hose
c Suction hose, to be passed along center
d Catch the rubber’s hook tightly
III-S-9
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C. Muffler
Muffler assembly view 1

Muffler assembly view 2

[1] Reassembling procedure
1) Reassembling steps

Temporarily tighten the bolts (A), (B) and (C).
→ Make sure there is no gap at the bolts.
First tighten up the bolt (A).
→ Tightening torque
     23.5~27.5N⋅m (2.4~2.8kgf⋅m) 17.36~20.25ft⋅lbs
Second tighten up the bolt (B).
→ Tightening torque
     77.5~90.2N⋅m (7.9~9.2kgf⋅m) 57.14~66.54ft⋅lbs
Third tighten up the bolt (C).
→ Tightening torque
     3.9~5.9N⋅m (0.4~0.6kgf⋅m) 2.89~4.34ft⋅lbs

2) Keep a clearance of over 20 mm (0.79in.) 
between the tail pipe and counterweight.

3) Parts list
No. Part name Q’ty Remarks
1 Packing (non-asbestos) 1 (424)
2 Bolt 2 M10×1.25      7T
3 Flange (muffler) 1
4 Exhaust pipe band 2
5 Bolt 2 M10×1.25      7T
6 Plain washer 4
7 Spring washer 2
8 Nut 2
9 Muffler, assembly 1

10 Bracket (muffler) 1
11 Bolt 3
12 Cord clamp assembly 2 1
13 Bolt 2 M10×1.25      7T

14
Pipe (muffler) 1 U-20-3
Pipe (muffler) 1 U-20-3

15 Slit (front and back) 1

16 Pipe (muffler)

17 Fit together with the slit and stay end in alignment.

18 Clearance to be over 20 mm

19 Tail pipe

20 Counterweight

21 Keep the tail pipe inward the counterweight end.
III-S-10
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D. Fan belt
Engine assembly view

(1)Fan 17510-7411Δ
(2)Fan collar 15876-7415Δ
(3)U20-3α,U25α Fan pulley 16241-7425Δ 

Pulley dia.:96mm
U25-3α Pulley(Fan 103) 1G071-7425Δ 
Pulley dia.:103mm

(4)U20-3α,U25α 37V-belt 16241-9701Δ
Effective peripherallength:940mm,
tolerance:±6mm
U25-3? 37.5V-belt 16282-9701Δ Effective 
peripheral length:952.5mm,tolerance:±6mm

(5)Applying a force of 58.8-68.6N(0.67kgf)
13.23~15.43lbs,make sure the deflection is    
7~9mm(0.28~0.35lbs)

[1] Reassembling procedure
1) Tightening torque of fan flange bolt:

7.8~8.8N⋅m (0.8~0.9kgf⋅m) 5.79~6.51ft⋅lbs
Fit the fan in position, referring to the figure at 
left.

2) Tightening torque of sensor (temperature):
62.7~72.5N⋅m (6.4~7.4kgf⋅m) 46.3~53.5ft⋅lbs

3) Tightening torque of alternator assembly 
mounting bolt:
39.2~44.1N⋅m (4.0~4.5kgf⋅m) 28.9~32.5ft⋅lbs

4) Adjusting the V belt tension
Pressing the belt with a force of 58.8-68.6 N 
(6~7 kgf)  13.2~15.4lbs, readjust the deflection 
to 7~9 mm (0.28~0.35in.).

(0.28~0.35)
(5)

(1) (2)

(4)

(3)
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E. Air cleaner
Air cleaner assembly view

[1] Reassembling procedure
1) Connect the hose (1, inlet) as shown at left.

* An out-of-spec angle may cause unusual 
operating noise.

2) Parts list
No. Part name Q’ty Remarks
1 Air cleaner, assembly 1 (422)
2 Base (air cleaner) 1
3 Nut 2 M10×1.25      4T
4 Air cleaner band 1
5 Hose (1, inlet) 1
6 Pipe band 1
7 Pipe band 1
8 Hose (2, inlet) 1
9 Pipe band 1
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F. Fuel tank and hose
Fuel tank assembly view

Parts list

(9)Orientation of the gasket
(10)Notch
(11)When installing the sensor,position the 

float in this direction
(12)Swivel frame member
(13)Keep an open space here without contact.

1) Assembling procedure
1. Installing the sensor (fuel)

Tightening torque of washer-fitted machine 
screw (6) : 3~4N·m (0.3~0.4kgf·m) 
2.2~2.9ft·lbs

2. Tightness of fuel band
Stretch allowance of fuel band out of the 
hydraulic oil tank:
20~25mm (0.79~0.98in.) (reference)

CAUTION
With the band in place, make sure the fuel tank is 
tight in position.

No. Part name Q’ty Remarks
1 Fuel tank 1
2 Cap assembly (Fuel) 1
3 Fuel filter assembly 1
4 Sensor (Fuel) 1
5 Gasket 1
6 Head screw with washer 5 M5 × 0.8
7 Base (drain) assembly 1
8 Bolt 1 M10 × 1.25 7T
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2)Fuel hose route

Routing checkpoints No contact with sharp edges, hot and moving parts.
No clamping together of fuel hose and electrical cables.
No excessive tension and no local slack.
No flattened hose.
* Attention when clamping the hoses

Installing the protective tube
Taping one end of the tube

Strictly follow the dimensions indicated.

Fuel tube Hose clamp

Pipe clip

Pipe clip

Pipe clip

EngineFuel pumpFuel filter
assy

Water
separaterFuel tankDrain assy

T-joint 

T-joint (T-9)

fuel tube
length

Protection
tube length

40   5
(1.57   0.39)
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(1)

(2)

(1)Clamp 3F740-6320Δ
(2)Cord band 55311-4126Δ
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(1)

(2)

(3)

(1)Cord band 55311-4126Δ
(2)Clamp RP421-5413Δ
(3)Cord band 55311-4126Δ
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Application of cushion Apply cushion to the position shown in the figure.
* Remove dust before application.

Band, ass'y (Fuel tank)
Plain washer
Nut
Stay, ass'y (Fuel tank)
Bolt
Cushion (Fuel tank 5)

(Unit : mm)
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65

95

30
40

70
(2.76)

50
(1.97)

Application of cushion Apply cushion to the position shown in the figure.
* Remove dust before application.

Bracket (Battery)
Cushion (1, battery)
Cushion (2, battery)'
Cushion (4, battery)
Cushion (Fuel tank, 2)
Cushion (Fuel tank, 4)
Insulator (Battery)
Cushion (5, battery)
Cushion (6, battery)

65

70

5

81

50

40

43
(1.69)

(1.5
7)

35
(1.44)

80(3.15)

(0.69)

5(0.20)

17.5

95

60

(3.74)

(2.36)

(3.19)

(2
.56

)

(1.
97

)

(1.18)
(1.57)

(2.76)

(2.56)

(0.20)

(3
.74

)

(Unit : mm)
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10(0.39)

10
(0

.39
)

Hydraulic oil tank
Insulator (Hydraulic oil tank)
Cushion (Hydraulic oil tank)

Application of cushion Apply cushion to the position shown in the figure.
* Remove dust before application.

(Unit : mm)
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III-3. 05-M Series Engine WSM-General

TO THE READER OF Construction machinery

The following engine WSM has been compiled after minor changing of original -05 series engine WSM by 
eliminating some pages which doesn’t apply to construction machinery model of U-3 series.
Still some pages contain common specifications on -05 series engine. Therefore, some data may differ 
from the engine mounted on construction machinery. In that case, please come to a. Engine specifications 
for construction machinery.

Nov. 2005

This Workshop Manual has been prepared to provide servicing personnel with information on the 
mechanism, service and maintenance of KUBOTA Diesel Engine 03-M Series. It is divided into two parts, 
“Mechanism” and “Servicing” for each section.

 Mechanism
Information on the Features and New Mechanisms are described. This information should be understood 
before proceeding with troubleshooting, disassembling and servicing.

 Servicing
The heading “General” includes general precautions, check and maintenance and special tools. There are 
troubleshooting, checking and adjusting, disassembling and assembling, and servicing which cover 
procedures, precautions, factory specifications and allowable limits.
All information illustrations and specifications contained in this manual are based on the latest product 
information available at the time of publication. The right is reserved to make changes in all information at 
any time without notice.
Due to covering many models of this manual, illustration being used, have not been specified as one 
model.

July 2003
© KUBOTA Corporation Construction machinery Division
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b. Dimensions
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III-4. Engine WSM (Mechanism section)
A.Feature ............................................................................................................... III-M-27

B.Engine body ....................................................................................................... III-M-28
[1]Cylinder block ....................................................................................................................... III-M-28
[2]Cylinder head ....................................................................................................................... III-M-28
[3]Crankshaft ............................................................................................................................. III-M-29
[4]Piston and piston rings ........................................................................................................ III-M-29
[5]Connecting rod ..................................................................................................................... III-M-30
[6]Rocker arm ............................................................................................................................ III-M-30
[7] Camshaft .............................................................................................................................. III-M-30
[8] Fuel camshaft ...................................................................................................................... III-M-31
[9] Flywheel ................................................................................................................................ III-M-31

C.Lubricating system ............................................................................................ III-M-32
[1] General ................................................................................................................................. III-M-32
[2] Oil pump ................................................................................................................................ III-M-33
[3] Relief valve ........................................................................................................................... III-M-33
[4] Oil filter cartridge ................................................................................................................. III-M-34
[5] Oil pressure switch .............................................................................................................. III-M-34

D.Cooling system .................................................................................................. III-M-35
[1] General ................................................................................................................................. III-M-35
[2] Water pump .......................................................................................................................... III-M-35
[3] Thermostat ........................................................................................................................... III-M-36
[4] Radiator (not included in the basic engine) ..................................................................... III-M-36
[5] Radiator cap ......................................................................................................................... III-M-37

E.Intake / exhaust system ................................................................................... III-M-38
[1] Air cleaner (not included in the basic engine) ................................................................. III-M-38
[2] Muffler (not included in the basic engine) ....................................................................... III-M-38

F.Fuel system ........................................................................................................ III-M-39
[1] General ................................................................................................................................. III-M-39
[2] Injection pump ...................................................................................................................... III-M-39
[3] Injection nozzle .................................................................................................................... III-M-42
[4] Fuel filter (not included in the basic model) .................................................................... III-M-42
[5] Governor ............................................................................................................................... III-M-43

G.Electrical system ............................................................................................... III-M-45

[1]Charging system .................................................................................................................. III-M-45
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A.Feature
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B.Engine body
[1]Cylinder block

[2]Cylinder head
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[3]Crankshaft

[4]Piston and piston rings
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[5]Connecting rod

[6]Rocker arm

[7]Camshaft
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[8]Fuel camshaft

[9]Flywheel
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C.Lubricating system
[1]General
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[2]Oil pump

[3]Relief valve
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[4]Oil filter cartridge

[5]Oil pressure switch
III-M-34



U20-3α, U25-3α U25S WSM Engine (Mechanism section)
D.Cooling system
[1]General

[2]Water pump
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[3]Thermostat

[4]Radiator (not included in the basic engine)
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[5]Radiator cap
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E.Intake / exhaust system
[1]Air cleaner (not included in the basic engine)

[2]Muffler (not included in the basic engine)
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F. Fuel system
[1]General

[2] Injection pump
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[3] Injection nozzle

[4]Fuel filter (not included in the basic model)
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[5]Governor
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G.Electrical system
[1]Charging system
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III-5. Engine WSM (Service section)
A.Engine mount on the machine .......................................................III-S-47

B.General ..............................................................................................III-S-49
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B.General
[1]Engine identification
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[2]General precaution
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[3]Tightening torques
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[4]Troubleshooting
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[5]Servicing specifications
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[6]Maintenance check list
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[7]Check and maintenance
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C.Engine body
CHECKING AND ADJUSTING
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DISASSEMBLING AND ASSEMBLING
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[1]Draining water and oil

[2]External components
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[3]Cylinder head and valves
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[4]Gear case
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1.17in.
1.97in.
2.17in.
2.32in.

2.68in.
3.15in.
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[5]Piston and connecting rod
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[6]Flywheel and crankshaft
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SERVICING
[1]Cylinder head
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[2]Timing gear and camshaft
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[3]Piston and connecting rod
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[4]Crankshaft
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[5]Cylinder
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D.Lubricating system
CHECKING

SERVICING
[1]Oil pump
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E.Cooling system
CHECKING
[1]Fan belt

[2]Radiator
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DISASSEMBLING AND ASSEMBLING
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F. Fuel system
CHECKING AND ADJUSTING
[1] Injection pump
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[2] Injection nozzle
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DISASSEMBLING AND ASSEMBLING
[1] Injection pump
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U20-3α, U25-3α U25S WSM Engine (Service section)
[2] Injection nozzle
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G.Electrical system
CHECKING
[1]Starter
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U20-3α, U25-3α U25S WSM Engine (Service section)
[2]Glow plug

DISASSEMBLING AND ASSEMBLING
[1]Starter
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[2]Alternator
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U20-3α, U25-3α U25S WSM Engine (Service section)
SERVICING
[1]Starter
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U20-3α, U25-3α U25S WSM Engine (Service section)
[2]Alternator
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H.Turbo charger system
CHECKING
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DISASSEMBLING AND ASSEMBLING
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U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
A.Troubleshooting
a. Common Circuit

Engine

The engine fails 
to start.

The engine starts 
but runs poorly.

The starter does not function. Check the electrical system.

Check the engine.

Check the hydraulic system.

Check the engine.

Check the electrical 
system.

Check the engine.

Check the hydraulic 
system.

Check the front system.

Check the swivel system.

Check the travel system.

Check the hydraulic 
system.

The starter functions, but the engine fails to start.

The engine fails to stop.

The engine rpm is not stable.

Emission is whitish or bluish.

Emission is blackish or dark-grayish.

The output power is short.

Too much oil is consumed.

Fuel gets mixed with the oil.

Water gets mixed with the oil.

The oil pressure is too low.

The oil pressure is too high.

The engine gets overheated.

The glow lamp fails to light up.

The charge lamp fails to light up.

The charge lamp fails to go out.

The entire hydraulic system fails.

The swivel mechanism fails.

The machine fails to travel.

Any of the boom, arm, bucket, swing and dozer 
cylinders fails.

The engine rpm drops or becomes zero under load.

The battery discharges itself too fast (dead battery).

Hydraulic system

The engine starts 
but the entire 
hydraulic system 
fails.
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U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
The hydraulic 
equipment 
respond too slow 
or too weak.

The hydraulic 
attachment drops 
too much by 
gravity, or the 
swivel or travel 
system fails.

The hydraulic 
tank temperature 
rises too high.

Unusual 
operating noise is 
heard.

The engine’s maximum rpm is unusual. Check the engine.

Check the front system.

Check the front system.

Check the swivel system.

Check the travel system.

Check the travel system.

Check the travel system.

The entire hydraulic system responds too slow 
or too weak.

Any of the boom, arm, bucket, swing and dozer 
cylinders responds too slow or too weak.

The swivel motion is too slow or too weak.

The travel movement is too slow or too weak.

The travel speed fails to shift.

The machine zigzags.

Any of the boom, arm, bucket, swing and dozer 
cylinders drops too much by gravity.

The swivel mechanism fails to stop or overruns.

The engine section is in trouble: Cooling water, 
oil or combustion line.

The engine cover is poorly lined with thermal 
insulation.

The operator runs the machine in the wrong way.

The attachment is not as specified for the job.

The hydraulic system is in trouble.

Cover mounting bolts are nuts are loose.

A pipe or hose is in contact with its nearby part.

Unusual noise is heard from a pin or bushing.

Unusual noise is heard from the engine.

Unusual noise is heard from the track or the like.

Unusual noise is heard from the hydraulic system.

The grade and quantity of hydraulic oil are not 
as recommended.

The travel mechanism fails to stop or runs away 
on slope.

Check the front system.

Check the swivel system.

Check the travel system.

Check the engine.

Train the operator.

Use the recommended 
hydraulic oil.

Check the hydraulic 
system.

See if the covers are 
tight in position.

See if the pipes and 
hoses are tight in 
position.

Check the pins and 
bushings for wear or 
seizure.

Check the hydraulic system.

Check the engine.

See if the crawlers, 
idlers, track rollers and 
the like are in place.

Check the specifications 
of the attachment.

See if the thermal 
insulation and covers 
are all in position.
IV-S-4



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
b. Hydraulic system and front attachment
Problem Cause Correction

The entire hydraulic system fails 
or responds too slow or too 
weak.

(1) Hydraulic oil too short in the tank or oil 
degraded. Add or change the hydraulic oil.

(2) Suction line (suction filter) clogged. Check the suction line and replace the 
suction filter as required.

(3) Pump coupling defective. Repair or replace the pump coupling.
(4) Pump drive shaft broken. Replace the shaft.
(5) Pump internal parts seized or damaged. Repair or replace the pump.

The boom, arm, bucket and 
swivel mechanism fail or 
respond too slow or too weak.

(1) Hydraulic pilot filter or hydraulic pilot line filter 
clogged. Clean or replace the pilot filter.

(2) Selector valve defective. Overhaul or replace the selector valve.
(3) Pilot pump internal parts seized or damaged. Replace the pilot pump.

The boom, bucket and right-
travel mechanism fail or respond 
too slow or too weak.

(1) Main relief valve (P1) not at specified 
pressure.

Check the main relief valve (P1) and 
readjust as required.

(2) P1 or P2 line pump internal parts seized or 
damaged if the arm, service port and left-travel 
mechanism fail too.

Overhaul or replace the pump.

The arm, service port and left-
travel mechanism fail or respond 
too slow or too weak.

(1) Main relief valve (P2) not at specified 
pressure.

Check the main relief valve (P2) and 
readjust as required.

(2) P1 or P2 line pump internal parts seized or 
damaged if the boom, bucket and right-travel 
mechanism fail too.

Overhaul or replace the pump.

The swing, dozer and swivel 
mechanism fail or respond too 
slow or too weak.

(1) Main relief valve (P3) not at specified 
pressure.

Check the main relief valve (P3) and 
readjust as required.

(2) P3 line pump internal parts seized or 
damaged. Overhaul or replace the pump.

The boom alone fails or 
responds too slow or too weak.

(1) Boom overload relief valve not at specified 
pressure.

Check the overload relief valve and repair 
as required.

(2) Control valve or boom section spool 
malfunctioning. Check the spool and repair as required.

(3) Pilot valve defective. Measure the secondary pressure and 
check the pilot valve.

(4) Boom cylinder rod packing broken. Overhaul the cylinder and replace the 
sealing.

The arm alone fails or responds 
too slow or too weak.

(1) Arm overload relief valve not at specified 
pressure.

Check the overload relief valve and repair 
as required.

(2) Control valve or arm section spool 
malfunctioning. Check the spool and repair as required.

(3) Pilot valve defective. Measure the secondary pressure and 
check the pilot valve.

(4) Arm cylinder rod packing broken. Overhaul the cylinder and replace the 
sealing.

The bucket alone fails or 
responds too slow or too weak.

(1) Bucket overload relief valve not at specified 
pressure.

Check the overload relief valve and repair 
as required.

(2) Control valve or bucket section spool 
malfunctioning. Check the spool and repair as required.

(3) Pilot valve defective. Measure the secondary pressure and 
check the pilot valve.

(4) Bucket cylinder rod packing broken. Overhaul the cylinder and replace the 
sealing.
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The swing mechanism alone 
fails or responds too slow or too 
weak.

(1) Swing pedal and link maladjusted. Check the pedal and link and readjust as 
required.

(2) Control valve swing section spool 
malfunctioning. Check the spool and repair as required.

(3) Anti-void valve defective. Check the anti-void valve and replace as 
required.

(4) Swing cylinder rod packing broken. Overhaul the cylinder and replace the 
sealing.

The dozer alone fails or 
responds too slow or too weak.

(1) Dozer overload relief valve not at specified 
pressure.

Check the overload relief valve and repair 
as required.

(2) Dozer lever and cable maladjusted. Check the lever and cable and readjust as 
required.

(3) Control valve dozer section spool 
malfunctioning. Check the spool and repair as required.

(4) Dozer cylinder rod packing broken. Overhaul the cylinder and replace the 
sealing.

The boom cylinder allows too 
much gravity fall.

(1) Overload relief valve not at specified pressure. Check the overload relief valve and repair 
as required.

(2) Control valve's anti-drift valve malfunctioning. Check the anti-drift valve and repair as 
required.

(3) Control valve spool scratched or spring 
broken. Check the spool and repair as required.

(4) Boom cylinder rod packing broken. Overhaul the cylinder and replace the 
sealing.

The bucket cylinder and arm 
cylinder allow too much gravity 
fall.

(1) Overload relief valve not at specified pressure. Check the overload relief valve and repair 
as required.

(2) Control valve spool scratched or spring 
broken. Check the spool and repair as required.

(3) Bucket cylinder or arm cylinder rod packing 
broken.

Overhaul the cylinder and replace the 
sealing.

The swing cylinder still works at 
neutral position.

(1) Swing pedal linkage maladjusted. Check the linkage and readjust as 
required.

(2) Anti-void valve defective. Check the anti-void valve and repair as 
required.

(3) Control valve spool stick or spring broken. Check the spool and repair as required.

(4) Swing cylinder rod packing broken. Overhaul the cylinder and replace the 
sealing.

The dozer cylinder allows too 
much gravity fall.

(1) Overload relief valve not at specified pressure. Check the overload relief valve and repair 
as required.

(2) Control valve spool scratched or spring 
broken. Check the spool and repair as required.

(3) Dozer cylinder rod packing broken. Overhaul the cylinder and replace the 
sealing.

The hydraulic oil tank 
temperature is too high.

(1) Hot air backflow due to damaged partition 
around oil cooler. Check the oil cooler and its surrounding.

(2) Oil cooler clogged. Clean the oil cooler.

(3) Return filter clogged. Check the return filter and replace as 
required.

(4) Low-pressure line clogged with foreign 
matters. Check the low-pressure line.

Problem Cause Correction
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c. Pump
Problem Cause Correction

1. The engine gets overloaded.
1) Engine rpm higher than specified.
2) Pressure higher than specified.
3) Pump internal parts seized or damaged.

1) Readjust as specified.
2) Readjust as specified.
3) repair or replace the pump.

2. The pump flowrate drops 
extremely with too low 
discharge pressure.

1) Engine rpm too low.
2) Pump coupling defective.
3) Pump internal parts seized or damaged.

1) Readjust the rpm.
2) Repair or replace the pump coupling.
3) Repair or replace the pump.

3. Unusual noise or unusual 
vibrations occur (cavitation 
phenomenon).

1) Air or water mixed in hydraulic oil.

2) Suction strainer clogged.
3) Suction pipe clogged or throttled.
4) Attached pump in trouble (if provided).
5) Piston shoe poorly crimped.
6) Pump loosely mounted.
7) Coupling defective.

1) Retighten the circuit connections, the 
suction pipe in particular. Replace if 
water is mixed in.

2) Clean or replace the suction strainer.
3) Correct the suction pipe.
4) Repair or replace the attached pump.
5) Replace the piston assembly.
6) Mount correctly.
7) Replace the coupling.

4. There is oil leak.
1) O-ring or sheet packing defective.

2) Oil leak from oil seal edge.

1) Replace the O-ring or sheet packing 
(install as specified).

2) Replace or repair the oil seal or shaft.
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d. Motor

As listed above, there are various problems and their possible causes. The majority of troubles are, 
however, caused by the entry of dust. Be very attentive not to allow any dust into the system. 

Problem Cause Correction

Motor failure
to run

No pressure rise or no oil flow. Check the entire hydraulic circuit including the valves and pumps.
Oil viscosity inappropriate. Ensure the specified viscosity ranges.
Dust, degraded hydraulic oil, cavitation, 
internal parts seized due to excessive radial 
load, unusual contact, bearing damaged.

Run the motor alone and get it under a pressure of 30 kgf/cm2 (2.9 
MPa) or so. If it fails to run, then some internal parts might be seized 
or damaged. Disassemble the motor and replace damaged parts.

Rpm not as
designed

Incoming flowrate too low. Check the pump discharge rate, the motor rpm, and the valves for oil 
leak.

Low viscosity and internal leak for oil 
temperature or other reason. Ensure the specified viscosity ranges.

Internal parts worn out. Replace worn-out parts.

Wrong
turning

direction

Wrong pipe connections. Reverse the pipe connections.
Poor valve timing due to wrong 
disassembling/reassembling procedures. Disassemble and reassemble again for good valve timing.

Oil leak

Oil seal scratched or worn. Replace the oil seal. Repair or replace if the shaft seal contact surface 
is scratched or worn.

Loose bolt or plug, resulting in oil leak (at 
joints) from O-ring.

Tighten the bolt and plug to their specified torques. See also if the O-
ring is damaged. Replace the O-ring as required.

O-ring scratched or damaged. Replace the O-ring.

Dust or dent on the O-ring contact face. Check for hit marks, burr, etc. Correct the surface with #600 or so 
sandpaper. Replace the O-ring. Clean up and reassemble.

Cracked port, damaged screw. 
Inappropriate joint.

Replace the housing. Use an appropriate joint and tighten it to the 
specified torque.

Unusual 
noise

Shaft poorly fitted. Center the shaft exactly.

Air left in the circuit or motor. Let out the air completely. Fill the motor with oil and keep it running 
under no load until there is no air bubbles in the tank.

Pump's cavitation. Unclog the suction filter.

Air mixed in the suction pipe line. Apply oil or grease to each connection and carefully listen to the noise 
there. If the noise is less, retighten the joint there.

Unusual
temperature

rise

Cooler in trouble. Repair the cooler.

Motor seized. Repair or replacement
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e. Swivel performance
First make sure the swivel mechanism alone is in trouble.

Problem Cause Correction

1 No swiveling in both 
directions

(2) Pilot valve spool malfunctioning Check the performance. Overhaul 
and clean.

(3) Control valve spool stick malfunctioning Check the performance. Overhaul 
and clean.

(4) Pilot secondary pressure unspecified Measure the pressure.
(5) Brake poorly unlocked Measure the pressure.

(6) Brake valve pressure unspecified Measure the pressure. Overhaul, 
clean and readjust.

(7) Anti-void valve malfunctioning, valve seat defective Overhaul and clean.
(8) Motor drain too much Measure the drain amount.
(9) Motor internal parts damaged Overhaul, clean and replace.

(10) Control valve internal parts damaged Overhaul, clean and replace.

2 No swiveling in one 
direction

(2) Pilot valve spool malfunctioning Check the performance. Overhaul 
and clean.

(3) Control valve spool stick malfunctioning Check the performance. Overhaul 
and clean.

(4) Pilot secondary pressure unspecified Measure the pressure.

(6) Brake valve pressure unspecified Measure the pressure. Overhaul, 
clean and readjust.

(7) Anti-void valve malfunctioning, valve seat defective Overhaul and clean.
(8) Motor drain too much Measure the drain amount.
(9) Motor internal parts damaged Overhaul, clean and replace.

(10) Control valve internal parts damaged Overhaul, clean and replace.

3 No enough power.
Too slow motion

(2) Pilot valve spool malfunctioning Check the performance. Overhaul 
and clean.

(3) Control valve spool stick malfunctioning Check the performance. Overhaul 
and clean.

(4) Pilot secondary pressure unspecified Measure the pressure.

(6) Brake valve pressure unspecified Measure the pressure. Overhaul, 
clean and readjust.

(7) Anti-void valve malfunctioning, valve seat defective Overhaul and clean.
(8) Motor drain too much Measure the drain amount.
(9) Motor internal parts damaged Overhaul, clean and replace.

(10) Control valve internal parts damaged Overhaul, clean and replace.

4
No stop even at neutral 
position.
Overrunning

(2) Pilot valve spool malfunctioning Check the performance. Overhaul 
and clean.

(3) Control valve spool stick malfunctioning Check the performance. Overhaul 
and clean.

(6) Brake valve pressure unspecified Measure the pressure. Overhaul, 
clean and readjust.

(7) Anti-void valve malfunctioning, valve seat defective Overhaul and clean.
(8) Motor drain too much Measure the drain amount.

5
Too high shock at start 
and stop.
No inching operation

(2) Pilot valve spool malfunctioning Check the performance. Overhaul 
and clean.

(3) Control valve spool stick malfunctioning Check the performance. Overhaul 
and clean.

(7) Anti-void valve malfunctioning, valve seat defective Overhaul and clean.

(6) Brake valve pressure unspecified Measure the pressure. Overhaul, 
clean and readjust.

(8) Motor drain too much Measure the drain amount.
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6 Wobbling if pressed by 
hand

(3) Control valve spool malfunctioning Check the performance. Overhaul 
and clean.

(7) Anti-void valve malfunctioning, valve seat defective Check the performance. Overhaul 
and clean.

(6) Brake valve pressure unspecified Measure the pressure. Overhaul, 
clean and readjust.

(8) Motor drain too much Measure the drain amount.

Problem Cause Correction
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1) Swivel mechanism check points
1. First make sure the swivel mechanism alone is in trouble.
2. Then see if what is in trouble is in both directions or in either direction.
3. Also see if the trouble occurs all the time or from time to time and how often it happens.

The numbers given in the figure below correspond to those in the troubles at a glance.

4. If the trouble is found in either direction, reverse the right and left hoses and see if the trouble 
occurs in the other direction. 

5. If the hoses have been reversed and the trouble found in the other direction, it means that the 
trouble spot is upstream. If still in the same direction, the trouble spot is downstream.

6. Hose reversing points (~)
(2) Pilot valve ~ (4) Control valve ~ (9) Swivel motor

7. Right and left parts switching
(2) Pilot valve (6) Brake valve
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2) Checking the pilot valve spool performance

4) Measuring the pilot secondary pressure

1. Operate the swivel lever and see if the pilot 
valve spool functions well.

2. If the spool malfunctions, check for foreign 
matters, scratches, deformation, etc.

3. If the swivel mechanism is in trouble in either 
direction, reverse the two one-touch coupler 
hoses below the valve. See if the trouble 
happens in the other direction this time.

1. See if the swivel section spool moves well.
2. If the spool fails to move smoothly, check for 

foreign matters, scratches, deformation, etc.

For servicing, refer to page IV-S-  .

1. Measure the secondary pressure between the 
pilot valve and the control valve. 

2. Make sure the pressure is as specified.

For measuring, refer to page IV-S-  .

3) Checking the control valve spool stick performance
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5) Checking the brake release

6) Checking the brake valve pressure

1. Measure the pressure between the solenoid 
valve and the swivel motor brake.

2. Make sure the pressure is as specified.
3. Start the engine and unlock the control lever. 

Extend the front attachment in maximum reach 
in the air, and move the bucket by hand (using 
your reaction force). Make sure the swivel 
mechanism starts and the brake gets applied 
when it gets locked. 

For measuring and servicing, refer to the 
relevant pages, respectively.

1. Measure the brake valve pressure. 
(Before the measurement, bring the bucket 
end in contact with something fixed.)

2. Make sure the pressure is as specified.

3. Readjust the relief valve, or disassemble and 
clean it up.
a: For clockwise swivel
b: For counterclockwise swivel
c: For brake release

For measuring and servicing, refer to the 
relevant pages, respectively.
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7) Checking the anti-void valve and valve seat

8) Checking the motor drain amount

nt

1. Check the anti-void valve for heavy movement, 
scratches, foreign matters, etc.
Prepare an 8M hex hollow wrench that is 45 mm 
or so tall.

1. Remove the steps.
2. The drain hose is between the swivel motor 

and drain pipe. Disconnect this hose from the 
drain pipe alone. Plug one end of a 30 cm or 
so long spare hose and connect the other end 
to the drain pipe.

3. Do and lock the swiveling (with the bucket end 
in contact with something fixed), and measure 
their respective drain amounts.

t

t
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f. Traveling performance
In advance, make sure the trouble is in the travel mechanism alone.

Problem Cause Correction
Failure to run. (1) Travel lever linkage stuck or missing. Readjust the linkage or replace as required.

(2) Control valve spool stuck. Overhaul and clean the control valve. Replace 
as required.

(3) Internal leak in rotary joint. Overhaul the rotary joint. Replace the seal.

(4) Counterbalance valve spool stuck. Overhaul and clean the counterbalance valve. 
Replace as required.

(5) Too much motor drain. Measure the drain amount. Overhaul the 
motor. Replace as required.

(6) Motor internal parts damaged. Overhaul the motor. Replace as required.
Too slow travel speed. 
Too low travel force.

(1) Travel lever linkage malfunctioning. Readjust the linkage.

(2) Control valve spool stuck. Overhaul and clean the control valve. Replace 
as required.

(3) Internal leak in rotary joint. Overhaul the rotary joint. Replace the seal.

(4) Counterbalance valve spool stuck. Overhaul and clean the counterbalance valve. 
Replace as required.

(5) Too much motor drain. Measure the drain amount. Overhaul the 
motor. Replace as required.

(6) Motor internal parts damaged. Overhaul the motor. Replace as required.

(7) Communicating valve spool stuck. Clean the communicating valve. Replace as 
required. Clean the filter.

Zigzagging.
(while traveling) (1) Right and left travel lever linkages out of 

alignment. Readjust the linkage.

(2) Right and left control valve spools out of 
alignment.

Overhaul and clean the control valve. Replace 
as required.

(3) Internal leak in rotary joint on one side. Overhaul the rotary joint. Replace the seal.

(4) Counterbalance valve spool stuck. Overhaul and clean the counterbalance valve. 
Replace as required.

(5) Too much difference between right and left 
motor drain amounts.

Measure the drain amount. Overhaul the 
motor. Replace as required.

(6) Internal parts damaged on motor on one side. Overhaul the motor. Replace as required.
If there is a difference in the flowrate and pressure between the right-travel and left-travel pumps, 
check the delivery hoses on both sides. If one of them is in trouble, the machine travels zigzag. In this 
case, other operations are also affected.

Failure to stop. (1) Travel lever linkage poor in return or stuck. Readjust the linkage.

(2) Control valve spool poor in return or stuck. Overhaul and clean the control valve. Replace 
as required.

(4) Counterbalance valve spool poor in return or 
stuck.

Overhaul and clean the counterbalance valve. 
Replace as required.

Failure to shift the 
gears. (8) Selector valve’s two-travel-speed switching in 

trouble.
Overhaul and clean the selector valve. 
Replace as required.

(9) Travel motor’s high/low-speed switch spool 
malfunctioning.

Overhaul and clean the high/low-speed 
selector valve control. Replace as required.

(10) Limit switch malfunctioning. Check the limit switch. Replace as required.
(11) Solenoid and limit switch harness broken. Check the harness. Replace as required.
IV-S-15
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1) Travel mechanism check points
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U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
2) Checking the communicating valve

U20-3α (Fujikoshi-made)

U25-3α, U25S (Kayaba-made)

1. For disassembling and reassembling the 
control valve, refer to service section.

2. Remove the cap and spool. Check and clean 
them up.

3. Clean up the filter in the cap too.

(1)Communicating valve
(2)Filter

Checking the counterbalance valve and high/low-
speed selector valve
1. For disassembling and reassembling the 

valves, refer to service section.
2. Remove the plug and spool. Check and clean 

them up.

(1)Counterbalance valve
(2)High/low-speed selector valve

(1)

3) Checking the counterbalance valve and high/low-speed selector valve (travel motor)
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U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
4) Checking the rotary joint for internal leak

Checking the left travel

Checking the right travel

1. Make sure there is nothing unusual between 
the pump and rotary joint.

2. Disconnect the *-marked hoses as shown at 
left. Put plugs to the openings.

3. Raise the pump pressure and make sure the 
main relief pressure reaches the specified 
level.

(1)Left
(2)Front (blade)
(3)Rotary joint
(4)Attention to the direction of the Belleville spring

1. Make sure there is nothing unusual between 
the pump and rotary joint.

2. Disconnect the *-marked hoses as shown at 
left. Put plugs to the openings.

3. Raise the pump pressure and make sure the 
main relief pressure reaches the specified 
level.

A : Two-speed
B : Dozer (lower, bottom)
C : Dozer (upper, rod)
D : Travel left (front)
E : Travel right (front)
F : Travel left (back)
G: Travel right (back)
H : Drain

(1)Back
(2)Right
(3)Front (blade)
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U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
B.Specifications
a. Pump
[1] Specifications
Prefomance curve
U20-3α
Type : PDV-0B-24P-6G3-4649A (NACHI-Fujikoshi Corp.)

U20-3α, U25S
Type : PDV-0B-24P-8G3-4837A (NACHI-Fujikoshi Corp.)

P1, P2 P3 PP

Operating Pressure

MPa 21.6 20.6 3.9

kgf/cm2 220 210 40

psi 3129 2987 569

Displacement
cc/rev 10.5 5.8 2.7

cu.in./rev 0.641 0.354 0.165

Discharge capacity
L/min 23.0 12.8 5.9

USGPM 6.08 3.38 1.56

P3 shift pressure

MPa 0.49 to 20.6

kgf/cm2 5 to 210

psi 71.1 to 2987

Operating RPM rpm 2200

Rotating direction Clockwise, viewed from input shaft side

Weight
kg 17.0

lbs 37.5

P1, P2 P3 PP

Operating Pressure

MPa 21.6 17.2 3.9

kgf/cm2 220 175 40

psi 3129 2489 569

Displacement
cc/rev 12.0 8.0 2.7

cu.in./rev 0.732 0.488 0.165

Discharge capacity
L/min 28.8 19.2 6.5

USGPM 7.61 5.07 1.72

P3 shift pressure

MPa 0.49 to 17.2

kgf/cm2 5 to 175

psi 71.1 to 2489

Operating RPM rpm 2400

Rotating direction Clockwise, viewed from input shaft side

Weight
kg 17.0

lbs 37.5
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(1)discharge opening P1 G3/8
(2)discharge opening P2 G3/8
(3)discharge opening P3 G3/8
(4)discharge opening P4 G3/8

(5)2-oil hole G1/4
(6)No adjustment
(7)name plate blue
(8)Section port S1 SAE J518b 1/4

(9)4-M10 depth15 pitch1.5
(10)Hydraulic mark
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[2] Piston pump P-Q performance curve (Theoretical)
U20-3α

0 10.2 21.3 24.4 35.5 44.7 MPa
0

6.8

11.4

15.4

22.0
23.0

l/min

Q=P1=P2 (l/min)

10.45cc/rev P3=210kgf/cm2

P3=5kgf/cm2

10cc/rev
P1+P2=240kgf/cm2

7cc/rev
P1+P2=350kgf/cm2

5.2cc/rev
P1+P2=440kgf/cm2

3.1cc/rev
P1+P2=440kgf/cm2

7cc/rev
P1+P2=210kgf/cm2

10.3cc/rev
P1+P2=100kgf/cm2

Measuring conditions
Oil used
Oil temperature
Turning speed
Turning direction

83

84

P4

ISO VG46 or equivalent
50   5 C
2,200 rpm
Clockwise
5.8 cc/rev
2.7 cc/rev
4.1 MPa
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U25-3α, U25S

Measuring conditions
Oil used
Oil temperature
Turning speed
Turning direction

83

84

P4

ISO VG46 or equivalent
50   5 C
2,400 rpm
Clockwise
8 cc/rev
2.7 cc/rev
4.1 MPa

Q=P1=P2 (l/min)

0
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Pressure P1+P2 (kgf/cm2)

12 cc/rev

P3=175kgf/cm2

P3=5kgf/cm2

11.9 cc/rev
P1+P2=60kgf/cm2

11.6cc/rev
P1+P2=195kgf/cm2

7.8 cc/rev
P1+P2=305kgf/cm2

5 cc/rev
P1+P2=440kgf/cm2

3.1 cc/rev
P1+P2=440kgf/cm2

7.8 cc/rev
P1+P2=155kgf/cm2
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b. Relief valve
[1] Location

(1) Rod (2) Bottom
(3) Spare (4) Arm
(5) Travel left (6) Travel right
(7) Bucket (8) Dozer
(9) Swing (10) Swivel
(11) Boom

(U20-3α, rigid track type)

(U20-3α, retractable track type)

(U25S, U25-3α)

d d d de

a

(1)

(1)

(8) (9)

(3) (4) (6) (6)

(10)

(1) (1)(2)

(2)

(2) (7)

(11)

(2)

b c d e P2

P3

P1

No Location
a P3 main relief valve 
b Dozer overload relief valve
c Swing anti-void valve
d Overload relief valve
e P1-P2 main relief valve 
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[2]Main relief valve (bench data)

[3]Main relief valve (at the measurement port on the machine)

[4]Pilot system pressure

No. Valve location Operating work Unit
U20-3α U25-3α U25S

Remarks
Value Allowance Value Allowance Value Allowance

1
P1 :                       
Main relief valve 

Bucket crowd

MPa 21.6 0.49 0.00 21.6 0.49 0.00 21.6 0.49 0.00 U20-3α : at 23.0L/min
   (6.08USGPM)
U25-3α, U25S : at 28.8L/min
   (7.61USGPM)

kgf/cm2 220 5.0 0.0 220 5.0 0.0 220 5.0 0.0
bar 215.7 4.9 0.0 215.7 4.9 0.0 215.7 4.9 0.0
psi 3128 71 0 3128 71 0 3128 71 0

2
P2 :                      
Main relief valve 

Arm crowd or 
dump

MPa 21.6 0.49 0.00 21.6 0.49 0.00 21.6 0.49 0.00 U20-3α : at 23.0L/min
   (6.08USGPM)
U25-3α, U25S : at 28.8L/min
   (7.61USGPM)

kgf/cm2 220 5.0 0.0 220 5.0 0.0 220 5.0 0.0
bar 215.7 4.9 0.0 215.7 4.9 0.0 215.7 4.9 0.0
psi 3128 71 0 3128 71 0 3128 71 0

3
P3 :                      
Main relief valve 

Swing Left or 
Right

MPa 20.6 0.49 0.00 17.2 0.49 0.00 17.2 0.49 0.00 U20-3α : at 12.8L/min
   (3.38USGPM)
U25-3α, U25S : at 19.2L/min
   (5.07USGPM)

kgf/cm2 210 5.0 0.0 175 5.0 0.0 175 5.0 0.0
bar 205.9 4.9 0.0 171.6 4.9 0.0 171.6 4.9 0.0
psi 2986 71 0 2489 71 0 2489 71 0

No. Type of valve Actuator Unit
U20-3α U25-3α U25S

Remarks
Value Allowance Value Allowance Value Allowance

1
P1 :                       
Main relief valve 

Bucket crowd

MPa 22.1 0.98 -0.49 22.1 0.98 -0.49 22.1 0.98 -0.49

kgf/cm2 225 10.0 -5.0 225 10.0 -5.0 225 10.0 -5.0
bar 220.6 9.8 -4.9 220.6 9.8 -4.9 220.6 9.8 -4.9
psi 3200 142 -71 3200 142 -71 3200 142 -71

2
P2 :                      
Main relief valve 

Arm crowd or 
dump

MPa 22.1 0.98 -0.49 22.1 0.98 -0.49 22.1 0.98 -0.49

kgf/cm2 225 10.0 -5.0 225 10.0 -5.0 225 10.0 -5.0
bar 220.6 9.8 -4.9 220.6 9.8 -4.9 220.6 9.8 -4.9
psi 3200 142 -71 3200 142 -71 3200 142 -71

3
P3 :                      
Main relief valve 

Swing Left or 
Right

MPa 21.4 0.49 -0.49 17.7 0.49 -0.49 17.7 0.49 -0.49

kgf/cm2 218 5.0 -5.0 180 5.0 -5.0 180 5.0 -5.0
bar 213.8 4.9 -4.9 176.5 4.9 -4.9 176.5 4.9 -4.9
psi 3100 71 -71 2560 71 -71 2560 71 -71

No. Valve location Operating work Unit U20-3α U25-3α U25S Remarks

1 Primary pilot pressure At bench

MPa 3.9
+ 0.2

3.9
+ 0.2

3.9
+ 0.2

- 0.3 - 0.3 - 0.3

kgf/cm2 40
+ 2

40
+ 2

40
+ 2

- 3 - 3 - 3

psi 569
+ 28

569
+ 28

569
+ 28

- 43 - 43 - 43

2 Primary pilot pressure 
at machine

All pilot lines at 
machine port

MPa 4.1 ± 0.5 4.2 ± 0.5 4.2 ± 0.5

kgf/cm2 42 ± 5 43 ± 5 43 ± 5
psi 597 ± 71 612 ± 71 612 ± 71

3 Secondary pilot 
pressure At bench

MPa 2.6
+ 0.2

2.6
+ 0.2

2.6
+ 0.2

0.0 0.0 0.0

kgf/cm2 27
+ 2

27
+ 2

27
+ 2

0 0 0

psi 384
+ 28

384
+ 28

384
+ 28

0 0 0

4 Secondary pilot 
pressure at machine

All pilot lines at C/V 
port

MPa 2.8 ± 0.3 2.8 ± 0.3 2.8 ± 0.3

kgf/cm2 29 ± 3 29 ± 3 29 ± 3
psi 412 ± 43 412 ± 43 412 ± 43
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[5]Overload relief valve (bench data)

[6]Overload relief valve (at the measurement port on the machine)

No. Type of valve Actuator Unit
U20-3α U25-3α U25S

Remarks
Value Allowance Value Allowance Value Allowance

1 Control valve Boom up              
Boom down

MPa 24.0 0.98 -0.49 24.0 0.98 -0.49 24.0 0.98 -0.49 U20-3α : at 29.0L/min
   (7.66USGPM)
U25-3α, U25S : at 29.0L/min
   (7.66USGPM)

kgf/cm2 245 10.0 -5.0 245 10.0 -5.0 245 10.0 -5.0
bar 240.3 9.8 -4.9 240.3 9.8 -4.9 240.3 9.8 -4.9
psi 3484 142 -71 3484 142 -71 3484 142 -71

2 Control valve Bucket crowd

MPa 24.0 0.98 -0.49 24.0 0.98 -0.49 24.0 0.98 -0.49 U20-3α : at 29.0L/min
   (7.66USGPM)
U25-3α, U25S : at 29.0L/min
   (7.66USGPM)

kgf/cm2 245 10.0 -5.0 245 10.0 -5.0 245 10.0 -5.0
bar 240.3 9.8 -4.9 240.3 9.8 -4.9 240.3 9.8 -4.9
psi 3484 142 -71 3484 142 -71 3484 142 -71

3 Control valve Arm dump           
Arm crowd

MPa 24.0 0.98 -0.49 24.0 0.98 -0.49 24.0 0.98 -0.49 U20-3α : at 29.0L/min
   (7.66USGPM)
U25-3α, U25S : at 29.0L/min
   (7.66USGPM)

kgf/cm2 245 10.0 -5.0 245 10.0 -5.0 245 10.0 -5.0
bar 240.3 9.8 -4.9 240.3 9.8 -4.9 240.3 9.8 -4.9
psi 3484 142 -71 3484 142 -71 3484 142 -71

4 Control valve Blade down

MPa 24.0 0.98 -0.49 24.0 0.98 -0.49 24.0 0.98 -0.49 U20-3α : at 18.0L/min
   (4.76USGPM)
U25-3α, U25S : at 18.0L/min
   (4.76USGPM)

kgf/cm2 245 10.0 -5.0 245 10.0 -5.0 245 10.0 -5.0
bar 240.3 9.8 -4.9 240.3 9.8 -4.9 240.3 9.8 -4.9
psi 3484 142 -71 3484 142 -71 3484 142 -71

5 Swivel motor Swivel, R&L

MPa 19.6 0.98 -0.49 16.2 0.98 -0.49 16.2 0.98 -0.49 U20-3α : at 12.8L/min
   (3.38USGPM)
U25-3α, U25S : at 19.2L/min
   (5.07USGPM)

kgf/cm2 200 10.0 -5.0 165 10.0 -5.0 165 10.0 -5.0
bar 196.1 9.8 -4.9 161.8 9.8 -4.9 161.8 9.8 -4.9
psi 2844 142 -71 2346 142 -71 2346 142 -71

No. Type of valve Actuator Unit
U20-3α U25-3α U25S

Remarks
Value Allowance Value Allowance Value Allowance

1 Control valve

Boom up, down             
Arm dump, crowd               
Bucket dump, 
crowd                        
Blade down

MPa 24.0 1.47 -1.47 24.0 1.47 -1.47 24.0 1.47 -1.47

at 1500 rpm.
kgf/cm2 245 15.0 -15.0 245 15.0 -15.0 245 15.0 -15.0

bar 240.3 14.7 -14.7 240.3 14.7 -14.7 240.3 14.7 -14.7
psi 3484 213 -213 3484 213 -213 3484 213 -213

2 Swivel motor Swivel R&L

MPa 19.6 1.47 -1.47 17.7 1.47 -1.47 17.7 1.47 -1.47

at 1500 rpm.kgf/cm2 200 15.0 -15.0 180 15.0 -15.0 180 15.0 -15.0
bar 196.1 14.7 -14.7 176.5 14.7 -14.7 176.5 14.7 -14.7
psi 2844 213 -213 2560 213 -213 2560 213 -213

3 Swivel motor Swivel R&L

MPa 20.6 1.47 -1.47 19.1 1.47 -1.47 19.1 1.47 -1.47

at Max rpm.kgf/cm2 210 15.0 -15.0 195 15.0 -15.0 195 15.0 -15.0
bar 205.9 14.7 -14.7 191.2 14.7 -14.7 191.2 14.7 -14.7
psi 2963 213 -213 2773 213 -213 2773 213 -213



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)

IV-S-26

c.Swivel performance
Machine model U20-3α U25-3α U25S Remarks

Unit

Manufacturer Eaton Fluid Power

Kubota part No. RB411-6139-0 RB511-6139-0 RB511-6139-0

Model 25PB20A1124-C 
(Orbit Motor)

25PB25A1125-C 
(Orbit Motor)

25PB25A1125-C 
(Orbit Motor)

Displacement
cc/rev 195.0 244.0 244.0 
in3/rev 11.90 14.89 14.89 

Gear reduction ratio - - -

Total displacement
cc/rev 195.0 244.0 244.0 
in3/rev 11.90 14.89 14.89 

Pump oil delivery
L/min 30.0 30.0 30.0

USGPM 7.93 7.93 7.93 

Motor ass'y speed rpm 63.4 75.4 75.4

Swivel bearing / pinion teeth 80 /11 80 / 11 80 / 11

Swivel speed rpm 9.5 9.4 9.4

Motor brake valve setting pressure

MPa 19.6 16.2 16.2 U20-3α : 
    at 10 L/min
"U25-3α, U25S :
    at 20 L/min"

kgf/cm2 200.00 165.00 165.00 

Motor brake valve cracking pressure
MPa 20.2 20.2 20.2 

at 1 L/min
kgf/cm2 160.00 160.00 160.00 

Parking brake friction torque
N·m 440.00 440.0 440.0 

kgf·m 44.88 44.9 44.9 

Brake release pressure

Max.
MPa 4.9 4.9 4.9 

kgf/cm2 50.0 50.0 50.0 
psi 711 711 711 

Min.
MPa 2.0 2.0 2.0 

kgf/cm2 20.2 20.2 20.2 
psi 287 287 287 

3 times rotation swivel speed sec 20.2 19.1 19.1

Swivel block performance at engine 
stop deg. 5 5 5

Swivel block performance at engine 
running deg. 30 30 30

Capable swivel rotation angle deg. 23.7 21.5 21.5
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d.Traveling performance
Unit U20-3α U25-3α, U25S Remarks

Manufacturer NACHI-Fujikoshi Corp. KAYABA Industry

Model PHV-190-39-1 MAG-18V-230E

Kubota part No. RB411-6129-0 RB511-6129-0

Capacity
1st

cc/rev 16.1 18.0
cu.in./rev 0.98 1.10

2nd
cc/rev 8.4 10.0

cu.in./rev 0.51 0.61
Reduction ratio 1/39 1/42.958

Total displacement
1st

cc/rev 627.9 774.0
cu.in./rev 38.32 47.23

2nd
cc/rev 327.6 430.0

cu.in./rev 19.99 26.24

Rated oil flow
L/min 23 27.6

USGPM 6.08 7.29

Theoretical torque

1st
N.m 2157.5 2643.9

"U20-3α: at 21.6MPa 
(220kgf/cm2, 3129 psi) 
U25-3α, U25S: at 20.9MPa
(213kgf/cm2, 3030 psi)"

kgf.m 220 269.6
ft.lbf 1591.3 1950.0

2nd
N.m 1125.6 1468.8

kgf.m 114.8 149.8
ft.lbf 830.2 1083.3

Theoretical speed
1F

rpm
36.6 35.6 "U20-3α : 

at 23.0 L/min (6.08 USGPM) 
U25-3α, U25S :                                         
at 27.6 L/min (7.29 USGPM)"2F 70.2 64.2

Relief valve pressure
MPa 21.6 21.6

kgf/cm2 220 220
psi 3129 3129

Counter balance valve            
operating pressure

MPa 0.1 0.1
kgf/cm2 0.9 0.9

psi 13 13
Climbing ability deg. 30 30

Max. traction force

1F
kN 15.5 20.3

Slip 70% theoretical torque Oil 
temp.:50±5(122±9°F)kgf 1580 2070

lbf 3483.9 4564.4

2F
kN 8.1 9.7

Relief 60% theoretical torquekgf 826 990
lbf 1821.3 2183.0

Traveling block performance
mm/10min 300 300 10 min engine stop 

Testing slope angle: 20 deg.in./10min 11.81 11.81

Traveling speed 
(Rubber/Steel)

1st
km/h 2.2 / 2.1 2.5 / 2.4
mph 1.37 / 1.30 1.55 / 1.49

2nd
km/h 4.2 / 4.0 4.5 / 4.4
mph 2.61 / 2.49 2.80 / 2.73

10m(32.8ft) traveling time
(Rubber crawler)

1F sec./10m 
(32.8ft)

16.0 14.0

2F 8.6 8.0

Straight travel 
performance 1F/2F

mm/10m 600 600

in./32.8ft 23.62 23.62

Drain amount at lock 1F/2F
L/min 1.00 1.00

cu.in./min 61.03 61.03

Drain amount while 
rotating

1F
L/min 0.05 0.05

cu.in./min 3.05 3.05

2F
L/min 0.20 0.20

cu.in./min 12.21 12.21
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Unit U20-3α U25-3α, U25S Remarks

Hi-speed change pressure                    
1st to 2nd

MPa 1.5 0.59
kgf/cm2 15 6

psi 213 85

Hydraulic motor oil ISO VG46

Gearbox oil type ISO VG150 E.P. / SAE 80W90
API GL5 / MIL-L2105

Gearbox oil : quantity
L 0.6±10% 0.6±10%

US Gal 0.16±10% 0.16±10%

Oil temperature
°C -20   -90 -20   -90
°F -4   -194 -4   -194

Total mass
kg 25 28
lbs 55.1 61.7

Sprocket P.C.D.
mm 344.7 344.7
in 13.57 13.57
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e. Cylinder
[1] Specifications and dimensions listt

Unit U20-3α U25-3α U25S(KTC) U25S(KCL) Remarks

Boom

Tube I.D.xRod O.D. 
mm Φ65xΦ35 Φ75xΦ40 Φ75xΦ40 Φ75xΦ40
in. Φ2.56xΦ1.38 Φ2.95xΦ1.57 Φ2.95xΦ1.57 Φ2.95xΦ1.57

Stroke
mm 474 /  452 473 /455 473 /455 473 /455 

Canopy/Cabin
in. 18.66 / 17.80 18.62 / 17.91 18.62 / 17.91 18.62 / 17.91

Min. retraction 
length

mm 778/ 778 795 / 778 795 / 778 795 / 778 Canopy/Cabin
in. 30.63 / 30.63 31.30 / 30.63 31.30 / 30.63 31.30 / 30.63

Manufacturer KAYABA Industry KAYABA Industry KAYABA Industry KAYABA Industry

Parts No.
RB419-6773-0 RB519-6753-0 RB519-6753-0 RB519-6753-0 Canopy
RB419-6793-0 RB519-6793-0 RB519-6793-0 RB519-6793-0 Cabin

Seal kit No. RB411-71471 RB511-71471 RB511-71471 RB511-71471

Piston tightening 
torque

N.m 579 747 747 747 
kgf.m 59.0 76.2 76.2 76.2 
ft.lbf 426.7 551.2 551.2 551.2 

Piston screw size mm M27 M30 M30 M30

Width for tightening 
by spanner mm 41 50 50 50 

Arm

Tube I.D.xRod O.D. 
mm Φ65xΦ40 Φ70xΦ40 Φ70xΦ40 Φ70xΦ40
in. Φ2.56xΦ1.57 Φ2.76xΦ1.57 Φ2.76xΦ1.57 Φ2.76xΦ1.57

Stroke
mm 447 484 484 484 
in. 17.60 19.06 19.06 19.06 

Min. retraction 
length

mm 733 800 800 800 
in. 28.86 31.50 31.50 31.50 

Manufacturer KAYABA Industry KAYABA Industry KAYABA Industry KAYABA Industry

Parts No. RB419-6763-0 RB519-6763-0 RB519-6763-0 RB519-6763-0

Seal kit No. RB411-7155-0 RB511-7155-0 RB511-7155-0 RB511-7155-0

Piston tightening 
torque

N.m 644 747 747 747 
kgf.m 65.7 76.2 76.2 76.2 
ft.lbf 475.2 551.2 551.2 551.2 

Piston screw size mm M30 M30 M30 M30

Width for tightening 
by spanner mm 50 50 50 50 

Bucket

Tube I.D. x Rod 
O.D. 

mm Φ60xΦ35 Φ65xΦ35 Φ65xΦ35 Φ65xΦ35
in. Φ2.36xΦ1.38 Φ2.56xΦ1.38 Φ2.56xΦ1.38 Φ2.56xΦ1.38

Stroke
mm 407 407 392 407 
in. 16.02 16.02 15.43 16.02 

Min. retraction 
length

mm 679 741 756 741 
in. 26.73 29.17 29.76 29.17 

Manufacturer KAYABA Industry KAYABA Industry KAYABA Industry KAYABA Industry

Parts No. RB419-6783-0 RB519-6783-0 RB548-9990-0 RB519-6783-0

Seal kit No. RB411-7179-0 RB511-7179-0 RB511-7179-0 RB511-7179-0

Piston tightening 
torque

N.m 735 462 462 462 
kgf.m 75.0 47.1 47.1 47.1 
ft.lbf 542.5 340.7 340.7 340.7 

Piston screw size mm M27 M27 M27 M27

Width for tightening 
by spanner mm 41 41 41 41 
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Swing

Tube I.D.xRod O.D. 
mm Φ60xΦ35 Φ60xΦ35 Φ60xΦ35 Φ60xΦ35
in. Φ2.36xΦ1.38 Φ2.36xΦ1.38 Φ2.36xΦ1.38 Φ2.36xΦ1.38

Stroke
mm 420 420 420 420 
in. 16.54 16.54 16.54 16.54 

Min. retraction 
length

mm 686 688 688 688 
in. 27.01 27.07 27.07 27.07 

Manufacturer KAYABA Industry KAYABA Industry KAYABA Industry KAYABA Industry

Parts No. RB419-6743-0 RB419-6743-0 RB419-6743-0 RB419-6743-0

Seal kit No. RB411-7187-0 RB411-7187-0 RB411-7187-0 RB411-7187-0

Piston tightening 
torque

N.m 471 471 471 471 
kgf.m 48.0 48.0 48.0 48.0 
ft.lbf 347.2 347.2 347.2 347.2 

Piston screw size mm M27 M27 M27 M27

Width for tightening 
by spanner mm 41 41 41 41 

Blade

Tube I.D.xRod O.D. 
mm Φ80xΦ40 Φ90xΦ45 Φ90xΦ45 Φ90xΦ45
in. Φ3.15xΦ1.57 Φ3.54xΦ1.77 Φ3.54xΦ1.77 Φ3.54xΦ1.77

Stroke
mm 138 126 126 126 U20-3α: 

Standard/Variable trackin. 5.43 4.96 4.96 4.96 

Min. retraction 
length

mm 499 505 505 505 U20-3α: 
Standard/Variable trackin. 19.65 19.88 19.88 19.88 

Manufacturer
Wipro Fluid Power

Wipro Fluid Power Wipro Fluid Power Wipro Fluid Power
U20-3α: Standard track

KAYABA Industry U20-3α: Variable track

Parts No.
RB411-7540-0

RB511-7540-0 RB511-7540-0 RB511-7540-0
U20-3α: Standard track

RB411-7530-0 U20-3α: Variable track

Seal kit No.
RB411-7565-0

RB511-7565-0 RB511-7565-0 RB511-7565-0
U20-3α: Standard track

RB411-7167-0 U20-3α: Variable track

Piston tightening 
torque

N.m 530 / 795 530 530 530 
U20-3α: 
Standard/Variable trackkgf.m 54.0 / 81.1 54.0 54.0 54.0 

ft.lbf 390.6 / 586.6 390.6 390.6 390.6 

Piston screw size mm M30 / M33 M36 M36 M36
U20-3α: 
Standard/Variable trackWidth for tightening 

by spanner mm 50 / 50 55 55 55 

Track

Tube I.D.xRod O.D. 
mm Φ60xΦ30

U20-3α:                    
Variable track only

in. Φ2.36xΦ1.18

Stroke
mm 215 - - -
in. 8.46 - - -

Min. retraction 
length

mm 450 - - -
in. 17.72 - - -

Manufacturer KAYABA Industry - - -

Parts No. RB411-2128-0 - - -

Seal kit No. RB411-7327-0 - - -

Piston tightening 
torque

N.m 333 - - -
kgf.m 34.0 - - -
ft.lbf 245.9 - - -

Piston screw size mm M24 - - -

Width for tightening 
by spanner mm 41 - - -

Unit U20-3α U25-3α U25S(KTC) U25S(KCL) Remarks
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[2] Speed

[3] Natural fall

Unit
U20-3α U25-3α, U25S

Remarks
(A) (B) (A) (B)

Boom cylinder Up

Canopy sec. 2.9±0.3 3.8 2.5±0.3 3.4
GL to Max. height
(exclude cushion time)4 post canopy sec. 2.8±0.3 3.7 - -

Cabin sec. 2.4±0.3 3.2 2.4±0.3 3.2

Boom cylinder Down

Canopy sec. 2.9±0.3 3.8 2.8±0.3 3.7

Max. height to GL4 post canopy sec. 2.9±0.3 3.8 - -

Cabin sec. 2.5±0.3 3.4 2.6±0.3 3.5

Boom cylinder cushion sec. 0.4~1.3 1.6 - - 50°C (122 °F)

Arm cylinder Crowd sec. 2.8±0.3 3.7 2.7±0.3 3.6
Cylinder full stroke

Arm cylinder Dump sec. 2.7±0.3 3.6 2.7±0.3 3.6

Bucket cylinder Crowd sec. 3.2±0.3 4.2 3.0±0.3 4.0
Cylinder full stroke

Bucket cylinder Dump sec. 2.1±0.3 2.9 2.1±0.3 2.9

Swing cylinder Left
Canopy sec. 5.5±0.5 7.2 4.6±0.5 6.1

Cylinder full stroke
Cabin sec. 5.5±0.5 7.2 4.6±0.5 6.1

Swing cylinder Right
Canopy sec. 5.3±0.5 7.0 5.2±0.5 6.8

Cabin sec. 5.3±0.5 7.0 5.2±0.5 6.8

Blade cylinder Up sec. 2.6±0.3 3.5 2.2±0.3 3.0
Cylinder full stroke

Blade cylinder Down sec. 3.3±0.3 4.4 2.6±0.3 3.5

(A) New machine reference value
(B) Allowable limit

Unit
U20-3α U25-3α, U25S

Remarks
(A) (B) (A) (B)

Load weight kg 117 (258) 117 (258) Include bucket weight

Boom cylinder mm (inch.) 20 (0.79) 100 (3.94) 20 100 Boom raise, Arm extend, Bucket 
crowd, Bucket load : heaped 
capacity 10 min Engine stop

Arm cylinder mm (inch.) 11 (0.43) 55 (2.17) 11 (0.43) 55 (2.17)

Bucket cylinder mm (inch.) 10 (0.39) 50 (1.97) 10 (0.39) 50 (1.97)

Blade cylinder mm (inch.) 20 (0.79) 100 (3.94) 20 (0.79) 100 83.94) Arm vertical

Oil temp. : 50 ± 5 °C (122 ± 9 °F), 10 minutes (A) New machine reference value
(B) Allowable limit
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[4] Cylinder list
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(2) U25-3α
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(3) U20-3α, U25-3α, Cab-version

(4) U20-3α  retractable type

Stamp "M4EC"

Stamp "M2EC"

Cylinder Identification
Identification by stamp
U20-3α EU
U25-3α EU
U20-3α EU Cabin
U25-3α EU Cabin 

Stamp "M2D" Stamp "M2D"

Cylinder Identification
Identification by stamp
U20-3α-V

(Bush) (Bush)

(Dust seal)

(blade)(track)
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(2) U25S

St
am

p 
"M

4"
St

am
p 

"M
2"

St
am

p 
"W

M
4"

St
am

p 
"M

4"

St
am

p 
"M

4"
Cy

lin
de

r I
de

nt
ific

at
io

n
Id

en
tif

ica
tio

n 
by

 s
ta

m
p

U2
0-

3α
U2

5-
3α

U2
0-

3α
 (b

la
de

)
U2

5-
3α

 (b
la

de
)

(B
us

h)
(B

us
h)

(B
us

h)
(B

us
h)

(B
us

h)

(B
us

h)
(D

us
t s

ea
l)

(D
us

t s
ea

l)

(B
us

h)
(B

us
h)

(B
us

h)



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
[3] Cylinder dimensional specifications
(1)U20-3α

(2)U25-3α

Unit A B C D E F G H J Port screw 
size Remarks

Boom
mm 48.0 48.0 45.0 50.0 35.0 65.0 80.0 39.0 36.0

G 3/8" KAYABA Industry
in. 1.89 1.89 1.77 1.97 1.38 2.56 3.15 1.54 1.42

Arm
mm 48.0 48.0 40.0 40.0 40.0 65.0 80.0 39.0 36.0

G 3/8" KAYABA Industry
in. 1.89 1.89 1.57 1.57 1.57 2.56 3.15 1.54 1.42

Bucket
mm 48.0 48.0 50.0 50.0 35.0 60.0 75.0 36.0 36.0

G 3/8" KAYABA Industry
in. 1.89 1.89 1.97 1.97 1.38 2.36 2.95 1.42 1.42

Swing
mm 38.0 38.0 35.0 35.0 35.0 60.0 75.0 34.0 36.0

G 1/4" KAYABA Industry
in. 1.50 1.50 1.38 1.38 1.38 2.36 2.95 1.34 1.42

Blade

mm 45.0 45.0 50.0 50.0 40.0 80.0 100.0 39.0 39.0
G 1/4" Wipro Fluid Power 

(for Standard track)in. 1.77 1.77 1.97 1.97 1.57 3.15 3.94 1.54 1.54

mm 45.0 45.0 50.0 50.0 40.0 80.0 97.0 39.0 39.0
G 1/4" KAYABA Industry 

(for Variable track)in. 1.77 1.77 1.97 1.97 1.57 3.15 3.82 1.54 1.54

Track
mm 30.0 30.0 35.0 35.0 30.0 60.0 78.0 30.0 32.0

G 1/4" KAYABA Industry 
(Variable track only)in. 1.18 1.18 1.38 1.38 1.18 2.36 3.07 1.18 1.26

Unit A B C D E F G H J Port screw 
size Remarks

Boom
mm 48.0 48.0 45.0 50.0 40.0 70.0 85.0 39.0 39.0

G 3/8" KAYABA Industry
in. 1.89 1.89 1.77 1.97 1.57 2.76 3.35 1.54 1.54

Arm
mm 48.0 48.0 40.0 40.0 40.0 70.0 85.0 48.0 48.0

G 3/8" KAYABA Industry
in. 1.89 1.89 1.57 1.57 1.57 2.76 3.35 1.89 1.89

Bucket
mm 48.0 48.0 50.0 50.0 35.0 65.0 80.0 36.0 36.0

G 3/8" KAYABA Industry
in. 1.89 1.89 1.97 1.97 1.38 2.56 3.15 1.42 1.42

Swing
mm 38.0 38.0 35.0 35.0 35.0 60.0 75.0 34.0 36.0

G 1/4" KAYABA Industry
in. 1.50 1.50 1.38 1.38 1.38 2.36 2.95 1.34 1.42

Blade
mm 45.0 45.0 50.0 50.0 45.0 90.0 105.0 44.0 42.0

G 1/4" Wipro Fluid Power
in. 1.77 1.77 1.97 1.97 1.77 3.54 4.13 1.73 1.65
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U25S(KTC)

U25S(KCL)

Unit A B C D E F G H J Port screw 
size Remarks

Boom
mm 48.0 48.0 45.0 50.0 40.0 70.0 85.0 39.0 39.0

G 3/8" KAYABA Industry
in. 1.89 1.89 1.77 1.97 1.57 2.76 3.35 1.54 1.54

Arm
mm 48.0 48.0 40.0 40.0 40.0 70.0 85.0 48.0 48.0

G 3/8" KAYABA Industry
in. 1.89 1.89 1.57 1.57 1.57 2.76 3.35 1.89 1.89

Bucket
mm 40.0 40.0 50.0 50.0 35.0 65.0 82.0 40.0 36.0

G 3/8" KAYABA Industry
in. 1.57 1.57 1.97 1.97 1.38 2.56 3.23 1.57 1.42

Swing
mm 38.0 38.0 35.0 35.0 35.0 60.0 75.0 34.0 36.0

G 1/4" KAYABA Industry
in. 1.89 1.89 1.57 1.57 1.57 2.76 3.35 1.89 1.89

Blade
mm 45.0 45.0 50.0 50.0 45.0 90.0 105.0 44.0 42.0

G 1/4" Wipro Fluid Power
in. 1.77 1.77 1.97 1.97 1.77 3.54 4.13 1.73 1.65

Unit A B C D E F G H J Port screw 
size Remarks

Boom
mm 48.0 48.0 45.0 50.0 40.0 70.0 85.0 39.0 39.0

G 3/8" KAYABA Industry
in. 1.89 1.89 1.77 1.97 1.57 2.76 3.35 1.54 1.54

Arm
mm 48.0 48.0 40.0 40.0 40.0 70.0 85.0 48.0 48.0

G 3/8" KAYABA Industry
in. 1.89 1.89 1.57 1.57 1.57 2.76 3.35 1.89 1.89

Bucket
mm 40.0 40.0 50.0 50.0 35.0 65.0 82.0 40.0 36.0

G 3/8" KAYABA Industry
in. 1.57 1.57 1.97 1.97 1.38 2.56 3.23 1.57 1.42

Swing
mm 38.0 38.0 35.0 35.0 35.0 60.0 75.0 34.0 36.0

G 1/4" KAYABA Industry
in. 1.89 1.89 1.57 1.57 1.57 2.76 3.35 1.89 1.89

Blade
mm 45.0 45.0 50.0 50.0 45.0 90.0 105.0 44.0 42.0

G 1/4" Wipro Fluid Power)
in. 1.77 1.77 1.97 1.97 1.77 3.54 4.13 1.73 1.65
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3) Tightening torque

(1) boom cylinder

(2) Arm cylinder

(3) Bucket cylinder

Unit Tightening torque Thread size
Adhesive

U20-3a U25-3a U25S(KTC) U25S(KCL) U20-3a U25-3a U25S(KTC) U25S(KCL)

Cylinder 
head

N·m 343 382 382 382

M72x2 M77x2 M77x2 M77x2 Three bond # 
1901kgf·m 35.0 39.0 39.0 39.0

ft·lbs 253.2 282.1 282.1 282.1

Piston

N·m 579 747 747 747

M27x2 M30x2 M30x2 M30x2kgf·m 59.0 76.2 76.2 76.2

ft·lbs 426.7 551.2 551.2 551.2

Set screw

N·m 6.9 16.2 16.2 16.2

M6x1 M8x1.25 M8x1.25 M8x1.25kg·m 0.7 1.7 1.7 1.7

ft·lbs 5.1 11.9 11.9 11.9

Unit Tightening torque Thread size
Adhesive

U20-3a U25-3a U25S(KTC) U25S(KCL) U20-3a U25-3a U25S(KTC) U25S(KCL)

Cylinder 
head

N·m 343 382 382 382

M72x2 M77x2 M77x2 M77Åx2 Three bond # 
1901kgf·m 35.0 39.0 39.0 39.0

ft·lbs 253.2 282.1 282.1 282.1

Piston

N·m 644 747 747 747

M30x2 M30x2 M30x2 M30x2kgf·m 65.7 76.2 76.2 76.2

ft·lbs 475.2 551.2 551.2 551.2

Set screw

N·m 16.2 16.2 16.2 16.2

M8x1.25 M8x1.25 M8x1.25 M8x1.25kgf·m 1.7 1.7 1.7 1.7

ft·lbs 11.9 11.9 11.9 11.9

Unit Tightening torque Thread size
Adhesive

U20-3a U25-3a U25S(KTC) U25S(KCL) U20-3a U25-3a U25S(KTC) U25S(KCL)

Cylinder 
head

N·m 304 343 343 343

M67x2 M72x2 M72x2 M72Åx2 Three bond # 
1901kgf·m 31.0 35.0 35.0 35.0

ft·lbs 224.2 253.2 253.2 253.2

Piston

N·m 735 462 462 462

M27x2 M30x2 M30x2 M30x2kgf·m 75.0 47.1 47.1 47.1

ft·lbs 542.5 340.7 340.7 340.7

Set screw

N·m 6.9 6.9 6.9 6.9

M6x1 M6x1 M6x1 M6x1kgf·m 0.7 0.7 0.7 0.7

ft·lbs 5.1 5.1 5.1 5.1
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(4) Swing cylinder

(5) Blade cylinde

VT : Variable Track

(6)Track cylinder (U20-3α Variable track only)

Unit Tightening torque Thread size
Adhesive

U20-3a U25-3a U25S(KTC) U25S(KCL) U20-3a U25-3a U25S(KTC) U25S(KCL)

Cylinder 
head

N·m 304 304 304 304

M67x2 M67x2 M67x2 M67x2 Three bond # 
1901kgf·m 31.0 31.0 31.0 31.0

ft·lbs 224.2 224.2 224.2 224.2

Piston

N·m 471 471 471 471

M27x2 M27x2 M27x2 M27x2kgf·m 48.0 48.0 48.0 48.0

ft·lbs 347.2 347.2 347.2 347.2

Set screw

N·m 6.9 6.9 6.9 6.9

M6x1 M6x1 M6x1 M6x1kgf·m 0.7 0.7 0.7 0.7

ft·lbs 5.1 5.1 5.1 5.1

Unit Tightening torque Thread size
Adhesive

U20-3a U25-3a U25S(KTC) U25S(KCL) U20-3a U25-3a U25S(KTC) U25S(KCL)

Cylinder 
head

N·m 450 451 530 530

M87x2 M87x2 M97x2 M97x2 Three bond # 
1901kgf·m 46 46.0 54.0 54.0

ft·lbs 332.0 332.7 390.6 390.6

Piston

N·m 530 795 530 530

M30x2 M33x2 M36x3 M36x3kgf·m 54.0 81.1 54.0 54.0

ft·lbs 390.6 586.6 390.6 390.6

Set screw

N·m 14.7 16.2 14.7 14.7

M6x1 M8x1.25 M6x1 M6x1kgf·m 1.5 1.7 1.5 1.5

ft·lbs 10.8 11.9 10.8 10.8

Unit Tightening torque Thread size
Adhesive

U20-3a U25-3a U25S(KTC) U25S(KCL) U20-3a U25-3a U25S(KTC) U25S(KCL)

Cylinder 
head

N·m 304.0 - - -

M67x2 - - - Three bond # 
1901kgf·m 31.0 - - -

ft·lbs 224.2 - - -

Piston

N·m 333.4 - - -

M24x2 - - -kgf·m 34.0 - - -

ft·lbs 245.9 - - -

Set screw

N·m 6.9 - - -

M6x - - -kgf·m 0.7 - - -

ft·lbs 5.1 - - -
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C.Testing
a. Pump flow

(1) Hydraulic oil tank (2) Pump
(3) Tester (4) Control valve

Pump discharge side

(1) To control valve (P1) (2) To control valve (P2)
(3) To control valve (P3) (4) To pilot filter

1) Measuring procedure
1. Connect the tester to the pump outlet. Be 

careful not to confuse the tester’s pipe 
connections.

2. Open the tester’s loading valve. Start the 
engine.

3. Set the engine to the maximum rpm.
4. Gradually close the loading valve. Apply the 

rated load pressure (test pressure) to the 
pump.

5. Measure the discharge flowrate and pump rpm 
(engine rpm).

6. Calculate the volumetric efficiency and judge 
the performance.

2) Checking the pump performance
To inspect the pump performance, apply the 
specified pressure to the pump discharge side. 
Measure the discharge rate at the specified 
rpm to check the volumetric efficiency.

1. The pump’s volumetric efficiency is 
proportional to the pump rpm and inversely 
proportional to the load pressure. During the 
test, keep the engine at its maximum rpm.

2. The volumetric efficiency is the ratio of the 
discharge rate per pump turn (cc/rev) to the 
theoretical discharge rate (calculated value). 
The main relief set pressure is used as the 
rated load.

3. The discharge rate under rated load must be 
converted to that per pump turn. This is 
because the pump usually runs at lower rpm.

Discharge rate under rated load

4. The volumetric efficiency must be satisfied to 
accept the pump for its performance.

5. The hydraulic oil temperature must be 50±5°C 
(122±9°C).

Volumetric efficiency =

Discharge rate at rated load
 × 100(%)

Theoretical discharge rate (calculated value)

(cc/rev) =
Discharge rate at rated load (L/min) × 1000

Pump rpm at rated load (rpm)

Notes
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Control valve section layout

(1) Rod (2) Bottom
(3) Communicating valve (4) Dozer
(5) Swing (6) Swivel
(7) Spare (8) Arm
(9) Travel left (10) Travel right
(11) Boom (12) Bucket

b. Pressure measurement
[1] Pilot pressure

1) Pilot primary pressure
1. Remove the left cover of the bonnet.
2. Disconnect the plug (1/8) from the elbow pipe 

joint of the pilot filter. Set the pressure gauge.
3. Start the engine. Take the reading at the 

maximum speed. Take 3 measurements and 
take the average.

* Keep the oil temperature at 50±5°C (122±9°F).

2) Pilot secondary pressure(in moving up the boom) 
1. Remove the steps and swivel cover.
2. There is the hose between the pilot valve and 

control valve. Disconnect this hose from the 
control valve alone.

3. Attach the T joint and set the pressure gauge.
4. Start the engine. At the maximum rpm, move 

up the boom and take the reading.
5. Take 3 measurements and take the average.
* Keep the oil temperature at 50±5°C (122±9°F).
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Control valve section layout

(1) Rod (2) Bottom
(3) Communicating valve (4) Dozer
(5) Swing (6) Swivel
(7) Spare (8) Arm
(9) Travel left (10) Travel right
(11) Boom (12) Bucket

[2] Main relief valve pressure
Pump discharge side

Pilot valve hose routes

1) Measuring procedure
1. Remove the adaptor plug (1/8) of main pump 

discharge side and connect thereto a pressure 
gauge.

P1  Bucket, boom and travel right
P2  Arm, service port and travel left
P3  Swivel, swing and dozer

2. Start the engine. Check the circuit to be 
measured for oil leak.

3. With the engine running at maximum rpm, 
operate the lever to relieve the cylinder.

4. Repeat the pressure measurement 3 times, 
obtain the average and adopt it as measured 
value.

* Measure the pressure at oil temperature of 
50±5°C (122±9°F).

Note : Quick coupler is for EU-version.

Left pilot valve Right pilot valve

Back Back

Front Front

Left pilot valve Right pilot valve
Location

Swivel left
Arm dump
Swivel right
Arm tuck-in

Port P
Port T

Hose tape color
Red�
Blue�

Yellow
Green

No color
No color

Location
Bucket tuck-in
Boom down
Bucket dump

Boom up
Port P
Port T

Hose tape color
Pink�

Sky-blue�
Brown
Gray

No color
No color

}{
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(Pressure port : EU-version)

(Pressure port : EU-version)

Control valve section layout

(1) Rod (2) Bottom
(3) Communicating valve (4) Dozer
(5) Swing (6) Swivel
(7) Spare (8) Arm
(9) Travel left (10) Travel right
(11) Boom (12) Bucket

2) Adjusting procedure
1. Loosen the lock nut of the relief valve.
2. Turn the adjusting screw with a hex wrench to 

set the pressure and tighten the lock nut after 
setting.

* Clockwise turning increases the pressure and 
counterclockwise turning decreases it.

3. With the engine running at maximum rpm, 
operate the lever and check the set pressure.

P3

(3)

P2

P1
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[3] Overload relief pressure
Pump discharge side

(1)C/V(P1)  (2)C/V(P2)  (3)C/V(P3)

1) Measuring procedure (Arm operation)
1. Remove the adaptor plug (2) (1/8) of main 

pump discharge side and connect thereto a 
pressured gauge.

2. Raise the set pressure of the main relief valve 
(P2) approx. 0.98 MPa (10 kgf/cm2 142psi) 
higher than that of the overload relief valve.

3. With the engine running at maximum rpm, 
operate the arm cylinder, relieve the cylinder 
and measure the set pressure.

4. Repeat the pressure measurement 3 times, 
obtain the average and adopt it as measured 
value.

5. After the measurement, return the pressure of 
the main relief valve to the original set value.

* Measure the pressure at oil temperature of 
50±5°C (122±9°F).

Control valve section layout

(1) Rod (2) Bottom
(3) Communicating valve (4) Dozer
(5) Swing (6) Swivel
(7) Spare (8) Arm
(9) Travel left (10) Travel right
(11) Boom (12) Bucket

(3)
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[4] Swivel brake pressure

(3) P3 discharge

(4) Left swivel relief valve
(5) Right swivel relief valve

2) Adjusting procedure
1. Loosen the lock nut of the overload relief 

valve, turn the adjusting screw with a hex 
wrench to set the pressure and tighten the lock 
nut after setting.

2. With the engine running at maximum rpm, 
operate the lever and check the set pressure.

3. After the measurement, return the pressure of 
the main relief valve to the original set 
pressure.

1) Measuring procedure
1. Remove the adaptor plug (P3 discharge) of 

main pump discharge side and connect thereto 
a pressured gauge.

2. Support the bucket with a strongly-built stand.

3. Operate the swivel lever slowly and measure 
the brake valve relief pressure while operating 
the engine at maximum rpm.

4. Repeat the pressure measurement 3 times, 
obtain the average and adopt it as measured 
value.

* Measure the pressure at oil temperature of 
50±5°C (122±9°F).
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[5] Swivel brake release valve

[6] Travel two-speed selector pressure

1) Measuring procedure
1. Stop the engine, disconnect the swivel brake 

release hose of the selector valve using a 
vacuum pump and set the pressure gauge.

2. With the engine running at maximum rpm, 
unlock the lever (to bring it to operating 
position) and measure the pressure.

3. Repeat the pressure measurement 3 times, 
obtain the average and adopt it as measured 
value.

* Measure the pressure at oil temperature of 
50±5°C (122±9°F).

1) Measuring procedure
1. Stop the engine, disconnect the travel two-

speed selector hose of the selector valve using 
the vacuum pump and set the pressure gauge.

2. With the engine running at maximum rpm, step 
on the two-speed pedal and measure the 
pressure.

3. Repeat the pressure measurement 3 times, 
obtain the average and adopt it as measured 
value.

* Measure the pressure at oil temperature of 
50±5°C (122±9°F).
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c. Drain measurement
[1] Travel motor

          (Travel left)                     (Travel right)

1) Measuring procedure
1. Disconnect the drain hose of the travel motor 

and plug the drain hose to prevent oil from 
flowing out of the tank.

2. Connect another hose (a vinyl hose for low 
pressure will do) to the travel motor drain port.
(Photo: Left travel motor U25-3α)

3. Lift up the crawler and bring it into measurable 
posture.

4. With the engine running at maximum rpm, 
rotate the crawler for 1 minute and measure 
the amount of hydraulic oil collected in a 
container

5. Repeat the pressure measurement 3 times, 
obtain the average and adopt it as measured 
value.

Caution:
Be very careful not to put your hands and feet 
under the crawler.

(1) Two-speed selector hose
(2) Travel forward/backward hose
(3) Motor drain hose
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[2] Swivel motor
2) Measuring procedure
1. Disconnect the drain hose using the vacuum 

pump as shown in the photo.
2. Plug the tank-side hose which has been 

disconnected.
3. Dismount the vacuum pump.

4. Bring the front attachment into travel posture 
and hold up the bucket 1m (3.28ft) above the 
ground.

5. With the engine running at maximum rpm, do 
the swiveling for 1 minute and measure the 
amount of oil collected in a container.

6. Repeat the pressure measurement 3 times, 
obtain the average and adopt it as measured 
value.

Caution:
Pay full attention to the surrounding during 
swiveling.
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d. Measurement of block performance
[1] Swivel

[2] Travel

1) Measuring procedure
1. Park the machine on a 20-degree slope.
2. Bring the front attachments into such a posture 

that the arm is ready for dumping and the 
bucket is crowded, and hold the boom in line 
with the boom root pin and bucket pin.

3. Mark the swivel race outer ring and the lower 
frame and measure the displacement 
generated for 1 minute.

4. Start the engine, unlock the lever while idling 
and start the measurement.

5. A bucket load should be JIS heaped x specific 
gravity 1.8. Bucket load = 147kgf (324lbs)

6. Conduct the measurement at hydraulic 
temperature of 50±5°C (122±9°F).
Allowable range

1) Measuring procedure
1. Park the machine on a 20-degree slope and 

bring the front attachments into traveling 
posture.

2. Mark the lower travel frame and the crawler 
and measure the displacement generated for 
10 minutes.

3. Conduct the measurement at hydraulic 
temperature of 50±5°C (122±9°F).
Allowable range

On race periphery: U20-3α  131
U25-3α  140
U25S      140

U20-3α, U25-3α, U25S Angle (deg) On race periphery

Engine stop 0, 5 >
21.8mm (0.86in.)
23.2mm (0.91in.)

Engine idle running,
lever lock release 0, 30 >

131.0mm (5.16in.)
140.0mm (5.51in.)

Swivel bearing dia.

131.0mm (5.16in.)
U20-3α:
     499mm(19.6in.)
U25-3α, U25S:
     535mm(21.1in.)

Crawler inside: 300 mm(11.8in.)

>=
>=
>=

>=
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IV-S-50

e. Operating speed
[Points]
(1) Measure the time required for full stroke with the standard front attachments without load.
(2) Repeat the measurement several times, obtain the average and adopt it as measured value.
(3) When two kinds of measured value such as for forward/backward and for right swivel/left swivel can 

be obtained, do not work out the average.
(4) Pay full attention to the surrounding.

[Conditions]
(1) The engine should be run at maximum rpm.
(2) The hydraulic oil temperature should be 50±5°C (122±9°F).
(3) Measurement should be done on a flat ground.
(4) Take the measurement after each operation has been done several times without load.

[1] Checking procedure of each speed

1) Boom cylinder

2) Arm cylinder

3) Bucket cylinder

Each specification ; Refer to page IV-S-26

1. Fully retract the arm cylinder and bucket 
cylinder.

2. Operate the engine at maximum rpm.
3. Measure the time required for the movement 

from the ground to the cylinder end.
Note: Cushion operating time is not included.

1. Bring the boom and arm into the postures as 
shown in the figure.

2. Operate the engine at maximum rpm.
3. Measure the time required for full stroke of the 

arm cylinder.

1. Bring the boom and arm into the postures as 
shown in the figure.

2. Operate the engine at maximum rpm.
3. Measure the time required for full stroke of the 

bucket cylinder.
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4) Swing cylinder

5) Dozer cylinder

6) Swivel

7) Travel

1. Bring the boom, arm and bucket into the 
postures as shown in the figure. (Keep the 
bucket bottom approx.1 m above the ground.)

2. Operate the engine at maximum rpm.
3. Measure the time required for full stroke of the 

swing cylinder (Right to left and let to right).
Note: Cushion operating time is not included.

1. Bring the bucket down to the ground in such a 
posture that the dozer can be operated at full 
stroke as shown in the figure.

2. Operate the engine at maximum rpm.
3. Measure the time required for full stroke of the 

dozer cylinder.

1. Bring the front attachments into the posture as 
shown in the figure.

2. Operate the engine at maximum rpm.
3. Measure the time required for three turns.

1. Bring the machine into traveling posture and 
run up the machine until each speed reaches 
the maximum.

2. Measure the time required for travel in 10 m 
distance.
(1) Run-up
(2) Distance for measurement (10 m) (32.8ft)
* Rubber crawler type
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f. Straight travel performance

h. Control and traveling lever stroke

i. Cylinder natural fall amount

1. Bring the machine into traveling posture. With 
the engine running at maximum rpm, move the 
lever for full stroke to run the machine in 10 m 
distance.

2. Measure the error from the track as viewed 
above from the straight line.

1. Conduct measurement with regard to the right 
and left levers.

2. Start the engine, move the levers for full stroke 
and measure the maximum operating force in 
relief state.

3. Repeat the measurement 3 times, obtain the 
average and adopt it as measured value.

* Conduct measurement at oil temperature of 
50±5°C (122±9°F).

1. Stop the engine.
2. Move each of the travel, boom, arm, bucket 

and dozer control levers from neutral to full 
stroke end and measure their strokes at the 
top center of each lever grip.

3. If any of the levers is out of position, measure 
the stroke from its loose end.

4. Conduct the measurement along a straight 
line.

5. Repeat the measurement 3 times, obtain the 
average and adopt it as measured value

1. Locate the machine on the flat ground, and put 
the load the bucket. 
Load on the bucket should be as follows.
U20-3α, U25-3α, U20-3:147kgf (324lbs)  
(exclude bucket weight)

2. Arm cylinder must be fully retracted. Bucket 
cylinder must be fully extended.

3. Locate the bottom of bracket about 1 m above 
from the ground. Stop the engine.

4. Mark on the rod of each cylinder.
5. Measure the fall distance after 10 min.

g. Control and traveling lever operating force

600mm (23.6in) >=
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D.Disassembling and Assembling
a. Pump
[1] Pump coupling

1) Disassembling the pump
1. Bring the attachments down to the ground and 

stop the engine.

2. Open the bonnet, remove the bonnet left cover 
and dismount the muffler.

3. Mount a vacuum pump and disconnect the 
hydraulic hose and suction hose from the 
pump.

4. Remove the two pump mounting bolts.
Tightening torque of bolt:
77.5 ~ 90.2N⋅m (7.9~9.2kgf⋅m) 57.1~66.5ft⋅lbs

5. Pull the pump assembly toward the 
counterweight, separate it from the pump 
coupling and dismount it.
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(1)Housing(pump) RB411-4261Δ
(2)Coupling RB411-4263Δ
(3)Coupling mounting bolt
(4)Apply grease to the spline
(5)Cut off the outer tape after mounting

2) Reassembling procedure
1. Apply an appropriate amount of grease to the 

spline before mounting the pump.

CAUTION:
Do not allow grease onto the rubber parts. Rubber 
may be deteriorated.

2. Tightening torque of coupling mounting bolt:
48.1-55.9N⋅m(4.9 ~ 5.7kgf⋅m)  35.4~41.2ft⋅lbs

CAUTION:
Do not apply screw LOCTITE. Rubber may be 
deteriorated.



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)

IV-S-55

[2] Mounting and dismounting the pump

2) Reassembling procedure
1. Hydraulic adaptor mounting direction and angle.

Mount it as shown at left.

CAUTION:
There should be no close contact with other parts in the hose line.

2. Tightening torque of hydraulic adaptor:
G3/8  49.0~53.9N⋅m(5.0~5.5kgf⋅m)  36.2~39.8ft⋅lbs

(1) Side branch hose                                                       (2) Hose bracket

[Note]
Both the U20-3α EU, U25-3α and U25S 
have side branches.

(1)

(2)

(1)Filter
Color of nameplate
U20-3α EU
U25-3α EU

U25S

Blue
Yellow

(2)Identification of pumps

(1) (2)
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Pump mounting bolt tightening torque :  77.5~90.2N⋅m (7.9~9.2kgf⋅m)  57.1~66.5ft⋅lbs

No. Part name Q'ty Remarks

1
Pump assembly 1 U20-3α EU(blue)
Pump assembly 1 U25-3α EU(yellow)

2 Bolt 2 M12×1.25  7T
3 Flange (suction) 1
4 O-ring 1
5 Bolt 4 M10×1.5    7T
6 Elbow pipe joint (F3x2-T1) 1 P2, P3
7 Straight pipe joint 1 P4

8
T pipe joint (3-3-3) 1 P1
Elbow pipe joint (F3x2-T1) 1 P1

9 Elbow pipe joint (3-4-25) 1 P1
10 Hydraulic hose (5/8) 1
11 Plug (G1/2, hose) 1
12 Cushion (plug) 1
13 Cushion 2
14 Collar 2
15 Plain washer 2
16 Bolt 2

Plug 3 R1/8, P1⋅P2⋅P3
O-ring for 3/8
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[3]Component parts of pump

No. Part name Q’ty No. Part name Q’ty No. Part name Q’ty No. Part name Q’ty
1 Body S 1 21 Rod G 1 41 None 61 Hex nut 1
2 Body H 1 22 None 42 Plug 1 62 Sealing washer 1
3 Shaft 1 23 None 43 O-ring 1 63 None
4 Cylinder barrel 1 24 Retainer 2 44 Hex socket bolt 5 64 None
5 Valve plate 1 25 Stopper pin A 1 45 None 65 Gear pump 1
6 Piston 10 26 Stopper pin B 1 46 None 66 Coupling 1
7 Shoe 10 27 Pin with hole 1 47 None 67 Collar 1
8 Shoe holder 1 28 None 48 None 68 Hex bolt 2
9 Barrel holder 1 29 None 49 Hex socket plug 5 69 O-ring 1
10 Swash plate 1 30 Ball bearing 1 50 None 70 Washer 2
11 Needle 3 31 Needle bearing 1 51 Plug 1 71 O-ring 1
12 Rocking pin 2 32 Oil seal 1 52 None 72 O-ring 1
13 Packing 1 33 Plate spring 4 53 None
14 Spring C 1 34 Snap ring 1 54 None
15 Spring T1 1 35 Snap ring 1 55 None
16 None 36 Snap ring 1 56 Spring pin 1
17 None 37 None 57 None
18 Spring holder 1 38 None 58 None
19 Spring guide 1 39 O-ring 1 59 None

20 Pin 1 40 O-ring 2 60 Hex socket lock 
screw 1

Fig. 2 Construction of Hydraulic Pump
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[4]Disassembling and reassembling the pump.

General precautions
After draining the oil out of the pump, first clean up the pump. Lay clean paper, cloth or rubber sheet on 
the workbench and place the pump on them. Disassembly and reassemble the pump with care using 
necessary tools. Take proper measures against scratches, foreign matters and other troubles.

1) Disassembling
1. Dismounting the gear pump

Remove the two M8x25 hex bolts (68).

(1)Hex bolt (68) M8x20

2. Removal of hex socket lock screw
Loosen the hex nut (61) completely and 
remove the hex socket lock screw (60).
Tools: Wrench 13 mm, hex wrench 4 mm

Preferably record the stretch-out distance of this 
hex socket lock screw, and it will facilitate pressure 
adjustment after reassembly.

Service Tip :
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3. Separating the body S from the body H
Remove the upper two of the five M10x35 hex 
socket bolts (44).
Tool: Hex wrench 8 mm
Temporarily tighten the two M10x65 bolts 
about 10 mm deep to this position and slowly 
tighten the remaining three bolts.
Next, loosen the former two temporary bolts 
and separate the body S kit.

The body can be separated easily by tapping 
on the spring inserting part of the body H with 
a plastic or copper hammer.

4. Disassembling the body S kit
Take the following parts out of the body S kit in 
this order: spring T (15), spring holder (18), 
cylinder barrel (4), swash plate (10), rocking 
pin (12), stopper pin A (25), two plain springs 
(33), stopper pin B (26), two plate springs (33) 
and rod (21).

5. Dismounting the oil seal
Remove the snap ring (34) provided at the 
drive shaft (3) from the body S.
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Using a plastic hammer, tap on the opposite 
end of the shaft, and the oil seal (32) and the 
shaft (with bearing (30)) can be removed.

6. Disassembling the body H kit 
When the hex socket lock screw (60) is 
screwed in the hex socket lock screw hole of 
the body H (2), the spring guide (19) can be 
taken out.

7. Disassembling the cylinder barrel kit
Remove the shoe holder (8), to which the 
piston shoe assemblies (6) and (7) are 
mounted, out of the cylinder barrel kit, and 
dismount the barrel holder (9) and needle 
valve (11) in this order.
Then, remove the snap ring (35), retainer (24), 
spring C (14) and retainer (24), in this order, 
out of the cylinder barrel (4).
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2) Reassembling
Reassembling precautions

The parts are reassembled in the reverse order of being disassembled. Wash the parts with clean 
washing oil and handle them with due care not to allow dust deposits and foreign matters as well as not to 
damage the sliding faces of parts during assembly work.

* To protect the outer surface of the O-ring to be fitted to the spigot joint, apply a small amount of grease.
IV-S-61



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
1. Assembling the oil seal
Assemble the shaft (3) kit, oil seal (32) and snap ring (34) in this order into the body S (1).
Apply a small amount of grease to the lip and outer surface of the oil seal, and mount the oil seal 
using a specific tool and tapping with a hammer.
(At this time, replace the oil seal with new one.)
Temporary mounting of the body S (1) on the body H (2) facilitates the work.

2. Assembling the cylinder barrel kit
Assemble the retainer (24), spring C (14), retainer (24) and snap ring (33), in this order, into the shaft 
hole of the cylinder barrel (4), and carefully assemble the needle (11), barrel holder (9) and shoe 
holder (8) in which ten pistons and shoe assemblies are fitted.
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3. Assembling the stopper pin A and B kits
Assemble the two plate springs (33) to the 
stopper pin A (25) to form the stopper pin A kit.
Similarly, assemble the two plate springs (33) 
to the stopper pin B (26) to form the stopper 
pin B kit.
At this time, use care not to confuse the plate 
spring mounting direction. Mount it in the 
manner as shown in Fig.5.

4. Assembling the body S kit (Photo 11)
Assemble the stopper pin A kit, stopper pin B 
kit and rod (21) to the body S, and then insert 
the rocking pin (12) into the hole of the swash 
plate (10) and mount them into the hole of the 
body S (1).
Next, mount one spring T (15) to the spring 
holder (18) and set the spherical portions of 
the spring holder (18) into the holes of the 
swash plate (10).

5. Assembling the body H kit (Photo 12)
Mount the spring holder (18) to the body H (2). 
Then, position the valve plate (5) by the spring 
pin (56) of the body H (2) and gently mount it in 
place.
The cylinder barrel (4) slides over the surface 
of the valve plate having fine grooves. Use 
care not to confuse the mounting direction.

6. Assembling the body S kit and body H kit 
(Photo 13)
Mount the packing (13) to the mating face of 
the body S (1) with use of the positioning pin 
(27).
At this time, replace the packing with new one.
Place the two M10x6.5 hex socket bolts for 
temporary mounting to the upper side and 
tighten them slowly.
When the clearance between the mating faces 
becomes 5 to 10 mm, replace with the five 
M10x35 hex socket bolts (44) and fix them 
firmly.
Tool: Hex wrench 8 mm
Tightening torque: 5.2 ~ 6.6 kgf·m (37.6~47.7ft·lbs)

(1)Stopper pin A kit
(2)Stopper pin A(16)
(3)Plate spring(33)
(4)Plate spring(33)

(5)Stopper pin B kit
(6)Stopper pin B(17)
(7)Plate spring(33)
(8)Plate spring(33)
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7. Mounting the hex socket lock screw
Secure the hex socket lock screw (60) and the 
hex nut (61) to achieve the same length as 
before disassembly.
(Wrench “13”, hex wrench “4”)

8. Mounting the gear pump
Assemble the collar (67), coupling (66) and
O-rings (71) and (72) to the gear pump joint of 
the piston pump kit, and mount the gear pump 
with the two M8x20 hex bolts (68) and the 
polished washer (70).
(Closed wrench “13”)
Tightening torque: 1.0 ~ 1.4 kgf·m 
(7.23~10.1ft⋅lbs)

9. Checking after assembly
The above completes the reassembly work. 
Turn the shaft and check to see if it turns 
smoothly.

[5]Troubleshooting of pump
Trouble Cause Remedy

1. Engine is overloaded. (1) Engine rpm higher than 
specified.

(2) Pressure higher than 
specified.

(3) Pump internal parts seized or 
broken.

(1) Readjust as specified.

(2) Readjust as specified.

(3) Repair or replace the pump.

2. Pump oil amount drops 
extremely. Discharge 
pressure does not rise.

(1) Engine rpm drop.
(2) Pump mounting coupling 

defective.
(3) Pump internal parts seized or 

broken.

(1) Readjust the rpm.
(2) Repair or replace the pump 

coupling.
(3)  Repair or replace the pump.

3. Unusual noise or vibrations
(Cavitation)

(1) Air or water mixed in hydraulic 
oil.

(2) Suction strainer clogged.
(3) Suction pipe clogged or 

choked.
(4) Attached pump in trouble (if it 

is attached.)
(5) Caulking of piston shoe 

broken.
(6) Pump mount loose.
(7) Coupling defective.

(1) Repair the circuit. Retighten 
the suction pipe in particular. 
Replace if mixed with water.

(2) Wash or replace the suction 
strainer.

(3) Repair the suction pipe.
(4) Repair or replace the attached 

pump.
(5) Replace the piston assembly.
(6) Mount the pump firmly.
(7) Replace the coupling.

4. Oil leak (1) O-ring or seat packing 
defective.

(2) Cap ring in poor contact.

(3) Oil leak from oil seal edge.

(1) Replace the O-ring or seat 
packing. (Fit it correctly.)

(2) Retighten to the specified 
torque.

(3) Replace or repair the oil seal 
and shaft.
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b. Control valve
[1]Mounting and dismounting the valve
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No. Part name
Valve, assembly (Control) U20-3 EU (Blue)

U25-3 EU (None)Valve, assembly (Control)
Elbow pipe joint (3-3-75)
Pipe joint (L. G3/8-G3/8)
Flange-faced elbow
Pipe joint (T. G1/2-G3/8)

Pipe joint (L. G3-G3-R1)
Pipe joint (L. G3/8-G3/8)
Pipe joint (L. F3/8-H3/8)

Travel right back, P2, travel left back

Valve, assembly (Check)

Straight pipe joint (3-3-35)

Pipe joint (S. G3/8-G3/8)
Straight pipe joint (3-3-65)
Pipe joint (L. G1/2-G3/8)
Pipe joint (L. G3-G3)
Straight pipe joint
Pipe joint (S. F3/8-F1/4)

Pipe joint (L. G1/4-G1/4)/Pilot
T-pipe joint (F2)

Straight pipe joint (4-4-100)

Pipe joint (L. G3/8-16)

Flange-faced elbow
Adapter

Pipe joint (T. G3/8)
Pipe joint (L. G1/2-G3/8)
Pipe joint (S. G3/8-16)

Q’ty Remarks

RemarksNo. Part name Q’ty

RemarksNo. Part name Q’ty

Swivel left
Swivel right

(1) Mount each rod and control valve as 
shown in the figure.

(2) Tightening torque of control valve 
mounting bolt (1) : M10x1.5
48.1 ~ 55.9 N-m (4.9 ~ 5.7 kgf.m)
35.4 ~ 41.2 ft.lbs

(3) Tightening torque of bracket (control 
valve) mounting bolt (4) : M12x1.25
77.5 ~ 90.2 N-m (7.9 ~ 9.2 kgf.m)
57.1 ~ 66.5ft.lbs
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(19)

(20)

Blade

Service port

Travel, right

Bolt
Plain washer
Bracket (Control valve)
Bolt
Bolt
Headed pin (4, 75)
Snap pin
Rod (130)
Plain washer
Snap pin
Rod (130)
Plain washer
Snap pin
Rod (190)
Plain washer
Snap pin
Horn, ass’y
Bolt
Rod
Rod
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[2] Disassembling and reassembling 
the valve

Specification
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Model KVSE-36-10
Maker Kayaba Industry Co., Ltd.
Weight Approx. 31kg (63.1lbs)
Tightening torque of 
tie rod

26.5 ~ 29.4 N·m
(2.7~3.kgf·m)
19.5~21.7ft·lbs
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[3] Component parts of sections
1)  Bucket section

2) Boom section

Component parts
(1) Poppet
(2) Poppet
b5 Overload relief valve
(A) Spring seat
(B) O-ring
(C) Spring seat
(D) Spring

Component parts
(3) Poppet
(4) Anti-drift valve
b1 Overload relief valve
b2 Overload relief valve
(A) Spring seat
(B) O-ring
(C) Spring seat
(D) Spring
( I ) O-ring
( J) Identification groove for reassembling the spool

(5) Poppet
Spring
Spacer
O-ring
Backup ring
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3) Travel right section

Component parts of anti-drift valve
(1) Plug assembly
(2) Piston
(3) Spring
(4) Plug
(5) Spool
(6) Sleeve
(7) Poppet
(8) Spring seat
(9) Spring
Tightening torque of plug assembly (1): 69 ~78 
N⋅m (7.0~8.0kgf⋅m) 50.6~57.9ft⋅lbs
Reassembling precautions
The spool (5) is directional. Do not confuse its 
inserting direction.

Component parts
(E) Cap screw
(F) Spring
(G) Wiper
(H) O-ring
(I) O-ring

(6) Poppet, spring
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4) Inlet section

5) Travel left section

Component parts
a1 Main relief valve
(1) O-ring

Component part of main relief valve
(1) Adjuster, washer (6) Spring
(2) Nut (7) Piston
(3) Spring (8) Sleeve
(4) Pilot poppet (9) Cap
(5) Plug

Component parts
(E) Cap screw
(F) Spring
(G) Wiper
(H) O-ring
( I ) O-ring

(7) Poppet, spring
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6) Arm section

7) Service port section

8) Swivel section

Component parts
(8) Poppet
b3 Overload relief valve
b4 Overload relief valve
(A) Spring seat
(B) O-ring
(C) Spring seat
(D) Spring
(E) O-ring

Component parts
(9) Poppet
(10)Poppet

(E) Cap screw
(F) Spring
(G) Wiper
(H) O-ring

Component parts
(11)Poppet

(A) Spring seat
(B) O-ring
(C) Spring seat
(D) Spring
( I ) O-ring
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9) Swing section

(12)Poppet, spring

Component parts
(13)Poppet
(14)Anti-void valve

(E) Cap screw
(F) Spring
(G) Wiper
(H) O-ring
( I ) O-ring

Component parts of anti-void valve
(1) Cap
(2) Sleeve
(3) Spring
(4) Spring
(5) Plug
Tightening torque of anti-void valve: 69 ~ 78 N·m 
(7.0~8.0kgf⋅m) 50.6~57.9ft⋅lbs
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10) Dozer section

11) Track section

12)Communicating valve

Component parts
(15)Poppet
b6 Overload relief valve
(E) Cap screw
(F) Spring
(G) Wiper
(H) O-ring
( I ) O-ring

Component parts of overload relief valve
(1) Adjuster, nut, washer (6) Spring
(2) Spring (7) Piston
(3) Pilot poppet (8) Poppet
(4) Plug (9) Sleeve
(5) Spring (10)Cap

Tightening torque of overload relief valve: 69~78 
N⋅m (7.0~8.0kgf⋅m) 50.6~57.9ft⋅lbs
Check the seats of the poppets (3) and (8) 
carefully for dust deposits or metal chippings. If 
there is dent or scratch on the seat face, repair or 
replace. 

Component parts
(16) Poppet
(E) Cap screw
(F) Spring
(G) Wiper
(H) O-ring
( I )O-ring

Component parts
a2 Main relief valve
(A) Spring seat
(B) O-ring
(C) Spring seat
(D)Spring
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(U20-3α, solid track type)

(U20-3α, variable track type)

(U25-3α, U25S )
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C. Pilot valve
[1] Mounting and dismounting the pilot 

valve
1) Reassembling procedure
1. Tightening torque of grip lock nut: 25.0~27.0 N-

m (2.5~2.8 kgf⋅m) 50.6~57.9ft⋅lbs
The stepped (machined) part should be toward 
the lever.
Bring the stepped part of the nut to the opposite side of 
the grip, and fit the projection of the rubber bellows 
securely to the stepped part.

2. Play of lever
Less than 2 mm (0.08in.)

3. Control lever mounting dimension
Refer to the left figure. 517 mm (20.4in.) 
(reference value)

(1) Tightening torque of hydraulic adaptor:    
G1/4: 24.5 ~ 29.4 N⋅m (2.5 ~ 3.0 kgf·m) 
18.1~21.7ft⋅lbs

(2) Check the fitting part of the quick adaptor 
coupler for any flaw.

(3) Play:Less than 2mm
(4) 04011-50120 Plain washer
(5) RC301-6524Δ Nut
(6) RD411-6527Δ Bellows
(7) (517)Reference value
(8) Grip forward
(9) Grip inward
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(Adaptor tightening torqu) G1/4 : 24.5~29.4N⋅m (2.5~3.0kgf⋅m) 18.1~21.7ft⋅lbs,

No. Part No. Part name Q’ty Maker Remarks

1 RC417-61711 Valve, assembly (Pilot L) 1 Kawasaki Heavy Ind-
made. (652)

2 RC417-61721 Valve, assembly (Pilot R) 1 Kawasaki Heavy Ind-
made (652)

3 68499-83741 Filter 2 R&L P/V ports

4 RB411-6386 Pipe joint (S. G1/4) 8 Nitta-made / R&L  P/V 1,2,3,4 ports

5 RD411-61761 Pipe joint (S. G1/4 ~ 8. 4) 3 B. S-made / R&L P/V P-port, L P/V T-port

6 68728-76151 Adaptor 1 R P/V T-port

7 RP201-61872 Pipe joint 1 R P/V T-port

04811-00110 O-ring 14 For 1/4

Left P/V
Left P/V

Right P/V
Right P/V

Back

Front Front

Back

(1)

(2)

(1) BS-make   (2) Nitta-make

Left P/V                               Right P/V   
Position for 

Use
Color of 

Hose Tape
Position for 

Use
Color of 

Hose Tape

1 Swivel left Red 1 Bucket 
crowd Pink

2 Arm dump Blue 2 Boom down Sky-blue

3 Swivel right Yellow 3 Bucket 
dump Brown

4 Arm tuck-in Green 4 Boom up Gray

P P port None P P port None

T T port None T T port None
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1) How to disconnect the quick coupler

   Bridgestone-make quick coupler

(1)

(1) BS-make quick coupler.

1. Push the hose upward.

2. While pushing the hose upward, grip down the 
plastic socket and pull down the hose assy.

3. View after disconnection.
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   Nitta-make quick coupler

(1)

(1)Nitta-make quick coupler.

1. Pull down the hose assy with the special tool.

2.View after disconnection.

3.Special tool.
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[2] Disassembling and reassembling the pilot valve
1) Tools and tightening torque

Others
• Vapor phase inhibitor
• Kerosene
• Heat-resistant grease
• Sandpaper (#1000, #2000)
• Oilstone
• Vise

2) Maintenance standard

Note 1: It is advisable to replace the O-rings and other sealing elements at every disassembly. They 
may be reused when they are found not damaged.

Note 2: When the hex socket bolt (125) has been loosened, be sure to replace the sealing washer 
(121).

Tool Size Part No. Part name Screw size Tightening torque (N·m)

Hex wrench 6mm
0.24in. 125 Hex socket bolt M8

20.6 ± 1.5
2.10 ± 1.5

15.19 ± 1.08

Money wrench

22mm 
0.87in. 312 Adjusting nut M14

68.6 ± 4.9
7.00 ± 0.503.621.532 mm

1.26in. 302 Disc M14

Special tool (Draw-
ing on page 17)

24mm
0.94in. 301 Joint M14

47.1 ± 2.9
4.80 ± 0.30

34.72 ± 2.17

Checkpoints Criteria Remarks

Leak amount

Replace the pilot valve assembly with 
new one if the oil leak exceeds 1000 cc/
min with the steering wheel at neutral or 
2000 cc/min while in operation.

Conditions:
Primary pressure: 2.95 MPa
Oil viscosity: 23 mm2/s

Spool
If the sliding face is worn over 10 μ 
more than the non-sliding one, replace 
the pilot valve assembly with new one.

This amount of wear corresponds to the 
above leak amount. The same condi-
tions as above are expected.

Push rod If the tip is worn 1 mm or more, replace the push rod with new one.

Loose control elements
If the disc (302) or joint (301) is worn 
out and loose 2 mm or more, replace it 
with new one.

If the shakiness is caused by a loose 
fixture, tighten it up.

Stable operation

If unusual noise, hunting, primary pres-
sure drop, etc, occurs and it cannot be 
corrected according to "Chapter 8 Trou-
bleshooting", replace the pilot valve 
assembly with new one.
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3) Disassembling
1. Preparations

(1) Prepare a workbench that is spacious enough for the parts handled and strong and stable 
enough to keep the parts in place.

(2) Also have the tools and jigs, discussed in Item 7-1, at hand.
2. General precautions

(1) The parts are precision-machined. Handle them with enough care not to hit them against each 
other or drop them.

(2) Even if any part is hard to remove, do not strike it out or pry out forcibly. Such handling may 
cause burrs or damages, which may invite oil leak or poor performance later. Try to do the job 
with patience.

(3) Do not leave the taken-out or exposed parts unprotected. Moisture or dust may get stuck on 
them, causing rust. If unavoidably the job is interrupted halfway, be careful to protect such 
parts against rust and dust.

3. Disassembling procedure

Procedure Precautions

1 Clean up the pilot valve with kerosene. * Apply blind plugs to all the open ports.

2 Fix the pilot valve on a vise using copper (or lead) sheets.

3 Remove the bellows (501). [Photo 7-1] * Be careful not to break the bellows (501).

4 Apply a wrench across the adjusting nut (312) and disc 
(302). Loosen and remove the adjusting nut and disc. 
[Photos 7-2, 7-3 and 7-4]

5 With the specified jig, turn the joint (301) counterclockwise 
to get it loose. [Photos 7-5 and 7-6]

* Photo 7-5 shows the jig in its specified position.

 CAUTION:
* When the return spring (221) is strong in force, take 

care in loosening and drawing out the joint (301). The 
plate (151), plug (211) and push rod (212) may pop 
out together when taking out the joint.

6 Remove the plate (151).
(When the return spring (221) is strong in force) [Photo 7-7]
(When the return spring (221) is weak in force) [Photo 7-8]

7 When the return spring (221) is weak in force, the sliding 
resistance of the O-ring holds the plug (211) inside the 
casing (101). Using a bladed screwdriver, draw out the 
plug. [Photo 7-9]

* Using its outer groove, draw out the plug (211) with 
care not to get it damaged by an unbalanced load.

 CAUTION:
* Keep in mind that when the plug (211) may pop out by 

the force of the return spring (221).

8 Pull the push rod (212), plug (211), reducing valve 
assembly, and return spring (221) out of the casing (101). 
[Photo 7-10]

* Keep record of the positional relation with the casing 
hole.

9 Fix the pilot valve, with its port plate (111) upward, in the 
vise.

10 Using the specified hex wrench, loosen and remove the 
hex socket bolt (125). [Photo 7-11]

11 Detach the port plate (111) and O-ring (122) from the 
casing (101). [Photos 7-12 and 7-13]
Draw the bushing (131) out of the casing (101).

12 To disassemble the reducing valve, do the following. 
Press in the spring seat (216) to get the secondary-
pressure spring (241) warped. Then slide this spring seat 
sideways and pass it through the larger hole and out of the 
spool (201). [Photo 7-14]
Next separate the following parts: spool (201), spring seat 
(216), secondary-pressure spring (241) and washer 2 
(217). [Photo 7-15]

* Be careful not to scratch the surface of the spool 
(201).

* Do not allow the spring seat (216) 6 mm or lower than 
specified.

* Handle this group of parts as an assembly.
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Procedure Precautions

13 Remove the folding-purpose spring (246) and spring seat 
(218) from the push rod (212). [Photo 7-16]

14 Draw the push rod (212) out of the plug (211). [Photo 7-17]

15 Remove the O-ring (214) and seal (213) from the plug 
(211). Use a small bladed screwdriver or the like to take out 
the seal (213). [Photos 7-18 and 7-19]

16 Clean up the parts.
1) Put the parts one by one in a rough-washing container 

with kerosene. (Rough washing)
2) Put the parts one by one in a finish-washing container 

with kerosene. Slowly turn them and wipe them clean 
thoroughly inside and out. (Finish washing)
Using clean waste cloth, wipe kerosene away from the 
parts.

* Do not wipe dirty parts in kerosene from the beginning 
because otherwise they might get scratched. Keep 
them dipped until dirt, fat and grease become loose 
enough off the parts.

* Be attentive to keep the kerosene clean enough. 
Otherwise the parts may get scratched, leading to 
poor performance when reassembled.

* Do not dry up the parts with compressed air. Dust and 
moisture in the air may damage the parts or get them 
rusty later.

17 Keep the parts against rust.
Apply rust-preventive to the specified parts.

* Do not leave the parts without rust-preventive. Rust 
may build up, causing malfunction later.

2.  Reassembling procedure
(1) Apply grease to the following parts.

• Rotating part of joint (4)
• Top of push rod (16)

(2)Cut model of pilot valve

No. Part name No. Part name

1 Nut (Adjusting) 13 Seal

2 Bellows 14 Plug

3 Nut (Disk) 15 O-ring

4 Joint 16 Bush rod

5 Plate 17 Seat (Spring)

6 Valve body 18 Seat (Spring)

7 O-ring 19 Spring

8 Bush 20 Spring

9 Spring pin 21 Washer 2

10 Plate (Port) 22 Spring

11 Sealing washer 23 Spring

12 Hex socket bolt 24 Spool
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4) Assembling
1. Preparations

(1) As in the case of disassembling, 
prepare the specified workbench, tools 
and materials.

2. General precautions
(1) Take the same general precautions as 

in disassembling.
(2) Before reassembling, remove metal 

chippings and foreign matters from all 
the parts. Make sure the parts are free 
of burrs, hit marks and other problems. 
If a burr or hit mark is found, get rid of it 
with an oilstone.

(3) In principle, replace the O-rings and 
backup rings with new ones.

(4) When fitting the O-rings and backup 
rings, handle them with care not to 
damage it. (Apply a small amount of 
grease for smooth fitting.)

(5) When fitting the parts in place, 
preferably use grease to avoid 
accidental drop.

(6) Tighten the bolts and the like to the their 
specified torques listed in "7-1 
Tightening Torque Chart". Measure the 
tightening torques with a torque 
wrench.

(7) Finally apply blind plugs to all the open 
ports to avoid entry of dust.

3. Reassembling procedure

Procedure Precautions

1 Fit the bushing (131) and O-ring (122) to the casing (101). 
[Photo 7-20]

2 Install the port plate (111), with the hex socket bolt (125) 
and seal washer (121) in between, on the casing (101). 
[Photos 7-21 and 7-22]

* Carefully position the spring pin (126) in the casing 
hole.

* Replace the seal washer (121) with new one.

3 Tighten the hex socket bolt (125) to the specified torque. 
[Photo 7-23]

* Alternately tighten the two bolts.

4 Install the washer 2 (217), secondary-pressure spring 
(241) and spring seat (216) in this order on the spool 
(201). [Photo 7-24]
Then press in the spring seat (216) to get the secondary-
pressure spring (241) warped. Now slide this spring seat 
sideways and pass it through the larger hole and onto the 
spool (201). [Photo 7-25]

* Do not allow the spring seat (216) 6 mm or lower than 
specified.

5 Fit the return spring (221) in the casing (101). Also fit the 
reducing valve assembly to the casing (101). [Photo 7-26]

* Place these parts back in their original positions.

6 Fit the O-ring (214) to the plug (221). [Photo 7-27]

7 Fit the seal (213) to the plug (211). [Photo 7-28] * Place the seal (213) with its lip positioned as shown 
below.

8 Fit the push rod (212) into the plug (211). [Photo 7-29]
Fit the folding-purpose spring (246) and spring seat (218) 
into the push rod (212). [Photo 7-30]

(1)Seal
(2)Plug
(3)Push rod
(4)Apply hydraulic oil.

* Apply hydraulic oil over the surface of the push rod.
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Procedure Precautions

9 Fit the plug assembly to the casing (101).
When the return spring (221) is weak in force, this 
assembly is kept in place by the sliding resistance of the 
O-ring. [Photo 7-31]
When the return spring (221) is strong in force, fit all the 
four plugs at once using the plate (151). Apply and 
temporarily tighten the joint (301). [Photo 7-32]

* Be careful not to pry the spool (201) too hard. 
Otherwise the casing hole (101) may get damaged.

CAUTION:
* Keep in mind that the plug assembly and plate (151) 

may pop out.

10 Place the plate (151) in position.

11 Using the specified jig, tighten the joint (301) to the casing 
(101) by the specified torque. [Photos 7-33 and 7-34]

* Photo 7-33 shows the jig in its specified position.

12 Fit the disc (302) to the joint (301). [Photo 7-35] * Screw in the disc until it comes into even contact with 
the four push rods (212).

WARNING:
* Carefully adjust the final position of the disc (302). If it 

is screwed in too much, the secondary pressure with 
the lever at neutral may be wrongly applied, causing 
the machine to malfunction.

13 Apply the adjusting nut (312) and fix it by applying the 
specified wrench across the disc (302). Tighten the 
adjusting nut to the specified torque. [Photo 7-36]

* In tightening the nut, keep the disc (302) in position.

14 Apply grease to the turning portion of the joint (301) and 
the top of the push rod (212). [Photo 7-37]

15 Fit the bellows back into position. [Photo 7-38] * Be careful not to break the bellows (501).

16 Pour vapor phase inhibitor from the ports and apply the 
blind plugs.



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
Photo 7-1 Photo 7-2

Photo 7-3 Photo 7-4

Photo 7-5 Photo 7-6
IV-S-85



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
Photo 7-7 Photo 7-8

Photo 7-9 Photo 7-10

Photo 7-11 Photo 7-12
IV-S-86



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
Photo 7-13 Photo 7-14

Photo 7-15 Photo 7-16

Photo 7-17 Photo 7-18
IV-S-87



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
Photo 7-19 Photo 7-20

Photo 7-21 Photo 7-22

Photo 7-23 Photo 7-24
IV-S-88



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
Photo 7-25 Photo 7-26

Photo 7-27 Photo 7-28

Photo 7-29 Photo 7-30
IV-S-89



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)
Photo 7-31 Photo 7-32

Photo 7-33 Photo 7-34

Photo 7-35 Photo 7-36
IV-S-90



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)

IV-S-91

[3] Trouble shooting
It is not easy to pinpoint trouble spots. The table below lists some typical problems, their possible causes 
and corrections. Before starting repair jobs, refer to the table below.
A machine trouble is not necessarily caused by just one part, but by come different parts combined. It 
should be noted that the corrections listed below might not be enough and additional measures might be 
needed.
This chart does not cover all possible causes and corrections. Whenever necessary, it is therefore 
essential for the repair supervisor to look further into the problem and cause in question.

Problem Causes Corrections

Secondary pressure failure to rise (1) Primary pressure too low.
(2) Secondary-pressure spring (241) 

broken or worn out.
(3) Too large a gap between the spool 

(201) and casing (101).
(4) Steering wheel too loose.

(1) Ensure the specified primary 
pressure.

(2) Replace the spring with new one.
(3) Replace the remotely operated valve 

with new one.
(4) Disassemble and reassemble the 

related section. Or replace the 
steering wheel as required.

Secondary pressure unstable (1) Sliding parts stuck.
(2) Tank line pressure fluctuating too 

much.
(3) Air sucked in the piping.

(1) Correct the stuck spot.
(2) Return the oil direct to the oil tank.
(3) Operate the machine to let out the 

air.

Secondary pressure too high (1) Tank line pressure too high.
(2) Sliding parts stuck.

(1) Correct the stuck spot.
(2) Return the oil direct to the oil tank.

Photo 7-37 Photo 7-38
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d. Swivel motor
[1] Mounting and dismounting the swivel motor

1) Dismounting the swivel motor
1. Let out the hydraulic oil.
2. Remove the steps.
3. Remove the related wire harnesses for 

dismounting the seat stand.
4. Dismount the left pilot valve from the operation 

panel.
5. Dismount the left operation panel together with 

the seat stand.
6. Be careful not to bend the pilot hose.

7. Disconnect the panel related wire harnesses 
and cables.

8. Remove the bolts which fix the right operation 
panel and seat stand. Tilt the seat stand 
forward, paying attention not to bend the pilot 
hose. Confirm the safety.

9. Dismount the seat stand.
10. Disconnect the return hose and return pipe 

running between the swivel and the control 
valve.

11. Remove the hose guide fixing bolts. (Make the 
guide free beforehand.)

12. Disconnect the brake release hose.
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13. Remove the 4 motor mounting bolts.
Tightening torque: 103.0 ~117.7 N⋅m (10.5 ~ 
12.0 kgf⋅m) 75.95 ~ 86.80 ft⋅lbs
Apply screw loctite. (Loctite 271)

14. Dismount the motor.
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[2] Swivel motor mounting/dismounting component parts

2) Reassembling procedure
(1) Drain hose (to return pipe)
(2) To right and left control valves
(3) For negative brake releasing (to selector 

valve)
(4) Brake valve
(5) Anti-void valve

(1)

(2)

(3)

(1)

(2)

(3)
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(7)

�No.
(1)

(2)
(3)
(4)
(5)

(6)
(7)

Tightening torque of hydraulic adaptor:
G1/4  24.5~29.4N.m(2.5~3.0kgf.m)18.08~21.70kgf.m
G3/8  49.0~53.9N.m(5.0~5.5kgf.m)36.17~39.78kgf.m

Body paint color U20-3a : Black U25-3a, U25S : Blue
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Section A-A

�No.
47
1�
2�
3�
4�
5�
6�
7�
8�
9�

10�
11�
12�
13�
14�
15�
16�
17�
18�
19�
20�
21�
22�
23�

Part No.
AD1165C

AD1046A
AA0014B-120
AA0014B-105

9050
AD1160C-503

Part name
Pinion gear assembly
Bearing housing
Flange mounting
Pinion gear
Plug
Collar
Ring gear
Snap ring for shaft
Piston
Ring
Friction plate
Mating plate
Spring
Front bearing
Snap ring for hole
Bearing cover
Rear bearing
Snap ring
X-ring
O-ring
O-ring
Hex socket bolt
Shaft face seal
Geroller

Q’ty
1

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(4)
(5)
(8)
(1)
(1)
(1)
(1)
(1)
(1)
(3)
(1)
(8)
(1)
1

Remarks
Including 1 ~ 22 

Rc1/8

φ42

NUP309
φ100

RLM3720
IRTW-047
φ60
TBG120
TBG105
M8×20

�No.
24�
25�
26�
27�
28�
29�
30�
31�
32�
48�
33�
34�
35�
36�
37�
38�
39�
40�
41�
42�
43�
44�
45�
46

Part No.
AD1158C-005
AD1135B
AD1161B
8435S-6
8915-1
7383
9135-1
14351
9135-2
AD1048A

A40001-14

9022S-6
9022S-2
9022S-12
A40001-18
14313

Part name
Drive
Valve plate
Valve drive
Valve
Balancing ring
Spring
Inner face seal
Pin
Outer face seal
Valve housing assembly
Valve housing
Steel ball
Plug
O-ring
Spring
Plug
Plug
O-ring
O-ring
O-ring
O-ring
Hex bolt
Name plate
Rivet

Q’ty
1
1
1
1
1
2
1
2
1
1

(1)
(2)
(2)
(2)
(2)
(2)
(2)
2
1
3
2
4
1
2

Remarks

Including 33 ~ 39
 
7/16"

4BP14

Rc1/4
Rc1/8
AS568-041
AS568-038
AS568-011
1BP18
3/8"UNF
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(1)Plugs to be below this face
(2)Apply Loctite No.242.
(3)Apply Loctite No.242.

No. Part name Q'ty Part No. Remarks
1 Valve body 1
2 Plunger 2
3 Seat 2
4 Piston 2
5 M27 plug 4 M27
6 O-ring 4 A40001-24 1BP24
7 Seal set 2 AH0597A
8 Orifice plug 2 φ0.40
9 Orifice plug 2 φ0.35

10 Filter 4 100-mesh
11 Collar 4
12 Spring 2
13 Shim 2
14 Plug 4 A42041 Rc1/8
15 O-ring 4 A40001-18 1BP18
16 Hex socket bolt 2 DW0024A-055 M10×L55
17 Nameplate 1
18 Rivet 2

0 Seal kit AH0615A
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[3] Disassembling and reassembling 
the swivel motor

1) Disassembling/reassembling tools
Torque wrench: 9.8~98 N⋅m (1.00~10.00kgf⋅m) 
7.23~72.33ft⋅lbs
Socket wrench: 14 mm (0.55in.)
Hex hollow wrench: 5.8 mm (0.23in.)
Bladed screwdriver
Plastic hammer
Snap ring removal tweezers (for hole and shaft) 
Special screwdriver

2) Disassembling procedure

Wash the parts with clean oil and remove dust and 
dirt off them. Also use due care not to give damage 
or dent to them.
Replace the seals with new ones. Apply grease to 
the new seals beforehand. 
When disassembling the parts, clean around the 
workshop and prepare plastic cases for keeping 
the removed parts.
Before disassembly, clean around the ports of the 
motor and remove paint from the connections 
using a wire brush.

Disassembling procedure
1. Dismount the shock-less valve from the motor 

body.
Do not disassemble the shock-less valve 
unless necessary.

2. Fix the flange in a vise with the pinion gear 
facing downward.
Remove the hex bolt.



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)

IV-S-100

3. Dismount the valve housing. At this time, use 
care not to lose the spring.
Do not disassemble the valve housing unless 
necessary.

4. Remove the balancing ring, valve and valve 
seat.

5. Remove the valve drive and geroller.

6. Dismount the drive.
Do not disassemble the pinion gear unless 
necessary.
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7. When the pinion gear must be disassembled, 
take the following.
(1) Dismount the bearing housing.
(2) Remove the 8 springs.

8. Remove the piston.
The piston will be easily removed by blowing 
air through the brake release port. Keep in 
mind, however, that the piston may pop out.

9. Remove the ring.
Remove it with a screwdriver as shown at left. 
Be careful not to scratch the ring.

10. Remove the friction plates and mating plates.
Remove them, paying attention to their orders 
and numbers.
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11. Remove the snap ring for shaft. 
Bear in mind that the snap ring may pop out.

12. Remove the snap ring for hole.
Bear in mind that the snap ring may pop out.

13. Strike out the pinion gear together with the 
bearing.

14. Remove the X-ring (60 mm dia.).
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3) Reassembling procedure
Reassemble the parts after washing and checking 
them for any damage.

15. Apply hydraulic oil to the X-ring before 
mounting.

16. Mount the pinion gear and the snap rings for 
hole and shaft.

17. Check the friction plates and mating plates for 
scratches and dust deposits, and assemble 
them with care not to confuse their orders.
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18. Check the inner and outer O-rings of the ring 
for scratches and distortion, and apply 
hydraulic oil to them before assembling.

19. Check the outer O-ring of the piston for 
scratches and distortion, and apply hydraulic 
oil to it before assembling.

20. Apply grease to the bearing housing before 
assembling, paying attention not to let the 
spring drop.
Tightening torque: 34.3 N·m (35 kgf·m) 
25.3ft·lbs
Apply LOCTITE No. 242.

21. Fit the 2 different O-rings into the O-ring 
grooves of the flange mounting.
Insert the drive.



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)

IV-S-105

22. Mount the geroller.
Align it with the drain hole.

23. Insert the valve drive.

24. Fit the 2 different O-rings into the O-ring 
grooves of the valve plate.
Mount the valve plate onto the geroller.
Align it with the drain hole.
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25. Mount the valve.

(1)Valve drive
(2)Geroller
(3)Outer crest
(4)Valve
(5)Side hole

26. Mounting the valve is important for determining 
the motor rotating direction.
Mount it with care according to the left figure.

Wrong timing will rotate the motor in the 
wrong direction, which causes danger.

27. Fit the spring and pin to the valve housing.
Fit the outer face seal and inner face seal to 
the balancing ring.
Mount the balancing ring, with its notch in the 
pin, into the valve housing.
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28. Fit the 2 different O-rings into the O-ring 
grooves of the valve housing.
Insert a screwdriver or the like from the B port 
of valve housing, and mount the valve housing 
to the valve while holding the balancing ring in 
place.
Align it with the drain hole.

(1)Outer face seal
(2)Valve housing
(3)Inner face seal
(4)Spring
(5)Pin
(6)Balancing plate

29. Tighten the hex bolt.
Tightening torque: 59 N⋅m (6 kgf⋅m) 43.4ft·lbs
Apply LOCTITE No. 242.
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30. Fit the steel ball, spring and check plug to the 
valve housing.
Tightening torque: 59 N⋅m (6 kgf⋅m) 43.4ft·lbs

Now the swivel motor has been reassembled.
Before mounting it to the machine, check the motor 
rotating direction.
Rotating direction (as viewed from the pinion shaft 
side)
Av port pressurization: Clockwise
Bv port pressurization: Counterclockwise
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e. Rotary joint (Swivel joint)
1) Mounting and dismounting procedure
1. Let out the hydraulic oil.
2. Dismount the steps.
3. Disconnect the return, bucket and boom hoses 

from the control valve.
4. Disconnect the travel, dozer, 2-speed select 

and drain hoses.
* Disconnect them from the upper side (shaft 

side).

5. When disconnecting the travel motor hose 
from the control valve, loosen the return joint 
90 degrees. It helps disconnect the hose 
easily.

6. Disconnect the 10 hoses, including the travel, 
dozer, 2-speed select and drain hoses, from 
the bottom.
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7. Remove the 4 lock bolts.
(Place a jack below the machine or apply 
ropes or the like to the machine to avoid a fall.)
Tightening torque of swivel joint assembly and 
track frame:
77.5~90.2 N⋅m (7.9~9.2 kgf⋅m) 57.1~66.5ft⋅lbs

2)  Reassembling procedure
1. Check the outer casing, inner casing and seals 

for scratches and dust deposits before 
reassembling.

2. Fit the packing with its seal lip facing outward.
(Apply grease to the outer and inner faces of 
the lip.)

3. When connecting the shaft to the body, apply 
grease to the outer and inner faces.

4. When mounting the plugs (PT1/8, PT1/4), 
tighten them so that they do not stretch out of 
the shaft end.

Month & Serial No.
００　１　００１

Month
・・・

Last 2 figures of AD Serial No.(3 figures)

１　２　・・・　９　Ｘ　Ｙ　Ｚ

Blade side

Stamp

Sept. Oct. Nov. Dec.Jan.  Feb. 

No. Part name Q’ty Remarks
1 Body (Swivel joint) 1

2
Collar (Swivel joint) 1
Packing 1

3 Packing (Swivel joint) 9
4 Shaft(Swivel joint) 1

5.6 Collar 1
7 Snap ring for shaft 1
8 Plug 1
9 Plug (PT1/4) 2
10 Plug (PT1/8) 4
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Insert the seal ring using a specific tool.

Seal inserting tool   Tool No.: KS000-00130
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3) Mounting the adaptor
1. Mount the adaptor as shown in the figure and 

photo.
2. Tightening torque of hydraulic adaptor:

G1/4  24.5 ~ 28.4 N⋅m (2.5~3.0 kgf⋅m) 
18.1~21.7ft⋅lbs
G3/8  49.0 ~ 53.9 N⋅m (5.0~5.5kgf⋅m) 
36.2~39.8ft⋅lbs

3. Parts list.

* For the hydraulic hose routing, refer to pages.

A: 2-speed
B: Dozer (Lower, bottom)

C: Dozer (Upper, rod)
D: Left travel (front)
E:Right travel (front)

F: Left travel (left)
G: Right travel (rear)

H: Drain

Rear

Front  Left
(Blade side)

Right  Front
(Blade side)

No. Part name Q’ty Remarks
1 Swivel joint, assembly 1
2 Bolt 4 M12x1.27, 7T
3 Pipe joint (L. G1/4~G1/4) 2 A⋅B
4 Pipe joint (L. G1/4~G1/4) 1 C
5 Pipe joint (L. G3/8~G3/8) 3 D⋅F⋅G
6 Straight pipe joint 1 E
7 Pipe joint (Bushing G1/4) 1 H
8 Elbow pipe joint (G4 ~13) 1 H

-ring 5 For 1/4 A⋅B⋅C⋅H
-ring 4 For 3/8 A⋅B⋅C⋅H

9 Straight pipe joint 2 B⋅C
10 Pipe joint (L. G1/4~G1/4) 2 A
11 Straight pipe joint 4 D⋅E⋅F⋅G
12 Straight pipe joint (F2~13) 2 H

-ring 6 For 1/4 A⋅B⋅C⋅H
-ring 4 For 3/8 A⋅B⋅C⋅H

S
ha

ft 
si

de
B

od
y 

si
de
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f. Traveling motor
[1] Mounting and dismounting the wheel motor

(Kayaba make)

(Fujikoshi make)

(Fujikoshi make)

1) Mounting and dismounting the wheel 
motor

1. Loosen the tension cylinder and remove the 
crawler

CAUTION:
If you work together with a person to remove the 
crawler, pay attention to the positions of your and 
the person’s feet and hands.
2. Remove the motor cover and then remove the 

high-pressure hose and drain hose, using a 
vacuum pump.

3. Remove the wheel motor mounting bolt and 
remove the wheel motor from the track frame.

• Tightening torque of motor (track frame, 
sprocket):
166.7~196.1 N⋅m (17.0~20.0 kgf⋅m) 
123~145ft⋅lbs
Apply screw LOCTITE. (LOCTITE No. 271)

2) Reassembling procedure
1. When installing the wheel motor on the track 

frame, face the port side to the front.
2. Face the motor drain hose upward and the 

plug downward.
3. The hoses connected between the motor and 

swivel joint should not be twisted or crossed 
unduly in the track frame.

(Kayaba make)
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[2] List of adapter hoses Parts list

Parts list

Hose routing

Parts list

Parts list

Hose routing

No. Part name Q’ty Remarks
1 Drive sprocket 2                         (111)
2 Bolt 20 M1051.5            9T
3 Motor assembly (wheel) 2 Kayaba-made (614)
4 Bolt 24 M1051.5            9T
5 Straight pipe joint 4 P1•P2
6 Straight pipe joint (F2-13) 2 T upper side

-ring 2 For 1/4  T
-ring 4 For 3/8  P1•P2

Location Part name Q’ty Dimension mm (inch.) Tape 
color

R/J to travel M travel (upper 
side)

Hydraulic hose 
(travel, 3/8) 2 920 (36.22) Red

R/J to travel M travel (lower 
side)

Hydraulic hose 
(travel, 3/8) 2 920 (36.22)

R/J to travel M two-speed Hydraulic hose 
(two-speed, 1/4) 2 1030 (40.55)

R/J to connection (dozer) Hydraulic hose 
(blade, 1/4) 2 255 (10.04)

Joint to dozer cylinder Hydraulic hose 
(blade, 1/4) 2 590 (23.23)

S/J side Travel motor and cylinder side
A  Two-speed pilot Right/Left travel two-speed
B  Dozer down Cylinder bottom side
C  Dozer up Cylinder rod side
D  Left forward Left  P1 (upper side)
E  Right forward Right  P2 (upper side)
F  Left backward Left  P2 (lower side)
G  Right backward Right  P1 (lower side)
H  Drain Right/Left drain port (upper side)

No. Part name Q’ty Remarks
1 Drive sprocket 2                       (111)
2 Bolt 18 M1051.5          9T
3 Motor assembly (wheel) 2 Fujikoshi-made (614)
4 Bolt 16 M1051.5          9T
5 Straight pipe joint (3-3-35) 4 A•B
6 Straight pipe joint 2 PP
7 Straight pipe joint (F2-13) 2 DP upper side

-ring 4 For 1/4  PP•DR
-ring 4 For 3/8  A•B

Location Part name Q’ty Dimension mm (inch.) Tape 
color

R/J to travel M travel (upper 
side)

Hydraulic hose 
(travel, 3/8) 2 840 (33.07) Red

R/J to travel M travel (lower 
side)

Hydraulic hose 
(travel, 3/8) 2 840 (33.07)

R/J to travel M two-speed Hydraulic hose 
(two-speed, 1/4) 2 890 (35.04)

R/J to connection (dozer) Hydraulic hose 
(blade, 1/4) 2 240 (9.45)

Joint to dozer cylinder Hydraulic hose 
(blade, 1/4) 2 490 (19.29)

S/J side Travel motor and cylinder side
A  Two-speed pilot Right/Left travel two-speed
B  Dozer down Cylinder bottom side
C  Dozer up Cylinder rod side
D  Left forward Left  A (upper side)
E  Right forward Right  B (upper side)
F  Left backward Left  B (lower side)
G  Right backward Right  A (lower side)
H  Drain Right/Left drain port (upper side)



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)

IV-S-115

[3] Component parts of wheel motor (Kayaba-make)

(31-4) Tightening torque 27.0±2.5N·m Hex5 (2.75±0.26kgf·m) 19.9±1.84ft·lbs
(38) Tightening torque 157±8N·m Hex12 (16.0±0.82kgf·m) 115.8±5.90ft·lbs
(40) Tightening torque 1.47±0.49N·m Hex2 (0.15±0.05kgf·m) 1.08±0.36ft·lbs
(45) Tightening torque 9.8±1.0N·m Hex 3.98 (1.00±0.10kgf·m) 7.23±0.73ft·lbs
(46) Tightening torque 36.8±2.5N·m Hex19 (3.75±0.26kgf·m) 27.1±1.84ft·lbs
(48) Tightening torque 37.0±1.9N·m Hex6 (3.77±0.19kgf·m) 27.3±1.40ft·lbs
(53) Tightening torque 1.0~1.14N·m Hex6 (0.102∼0.116kgf·m) 0.738~0.841ft·lbs
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(1-5) Tightening torque 14.7±4.9N·m Hex6 (1.5±0.5kgf·m) 10.8±3.6ft·lbs
(1-8) Tightening torque 7.8±1.0N·m Hex5 (0.80±0.10kgf·m) 5.75±0.74ft·lbs
(1-14) Tightening torque 6.1±2.0N·m Hex4 (0.62±0.20kgf·m) 4.50±1.48ft·lbs
(1-27) Tightening torque 34.3±4.9N·m Hex8 (3.50±0.50kgf·m) 25.3±3.6ft·lbs
(50-4) Tightening torque 36.8±2.5N·m Hex6 (3.75±0.26kgf·m) 27.1±1.84ft·lbs
(58) Tightening torque 15.3±3.0N·m Hex5 (1.56±0.31kgf·m) 11.3±2.21ft·lbs
(60) Tightening torque 12.3±2.5N·m Hex6 (1.25±0.26kgf·m) 9.07±1.84ft·lbs
(61) Tightening torque 15.2±0.8N·m Hex5 (1.55±0.08kgf·m) 11.2±0.59ft·lbs
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Parts list

Part No. Name Q’ty

1  Reducer 1

1-1  Flange holder 1

1-2  Floating seal 2

1-3  Angular bearing 1

1-4  Ring nut 1

1-5  Plug 2

1-6  Housing 1

1-7  Steel ball 109

1-8  Hex socket plug 2

1-9  Planetary gear B 4

1-10  Needle bearing 4

1-11  Inner race 4

1-12  Thrust washer 4

1-13  Thrust plate 1

1-14  Screw 4

1-15  Sun gear 1

1-16  Snap ring 1

1-17  Holder 1

1-18  Planetary gear A 3

1-19  Cage & Roller 3

1-20  Inner race 3

1-22  Drive gear 1

1-23  Thrust plate 1

1-23  Thrust plate 1

1-23  Thrust plate 1

1-24  Cover 1

1-25  O-ring 1

1-26  Wire 1

1-27  Plug 2

1-28  O-ring 2

2  Shaft 1

3  Ball bearing 1

4  Oil seal 1

5  Swash plate 1

6  Steel ball 2

7  Cylinder block 1

8  Spring seat 1

9  Spring 1

10  Washer 1

11  Snap ring 1

12  Pin 3

13  Retainer holder 1

14  Retainer plate 1

15  Piston assembly 9

19  Piston assembly 2

Part No. Name Q’ty

20  Spring 2

25  Valve plate 1

26  Pin 1

27  Ball bearing 1

28  O-ring 1

29  O-ring 3

30  Base plate 1

31  Spool assembly 1

31-1  Spool 1

31-2  Check valve 2

31-3  Spring 2

31-4  Plug 2

31-5  O-ring 2

36  Spring seat 2

37  Spring 2

38  Cap 2

39  O-ring 2

40  Orifice 2

41  Spool 1

42  Spring 1

43  Plug 3

44  O-ring 4

45  Plug 2

46  Plug 1

47  Orifice 4

48  Socket head bolt 6

49  Pin 2

50  Valve assembly 1

50-1  Valve body 1

50-2  Check valve 2

50-3  Spring 2

50-4  Plug 2

50-5  O-ring 2

50-6  O-ring 2

50-7  O-ring 1

51  Nameplate 1

52  Drive screw 2

53  Shipping plug 2

54  Shipping plug 1

57  Plug 2

58  Plug 2

59  O-ring 2

60  Plug 1

61  Socket head bolt 3
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[4] Disassembling and reassembling the wheel motor
1) General cautions in disassembling/reassembling

In disassembling and reassembling, observe the following precautions.

1. Perform work in a clean place and take care not to allow dirt, dust, paint flakes, water, etc. to adhere 
to the motor.  Have a clean container handy so that the removed parts can be put in it.

2. Before disassembling, clean dirt off the outer surface of the motor, and remove paint from the joints of 
each section using a wire brush or the like.

3. Put a marking on each part before disassembling so that it can be put back in place at the time of 
reassembling.

4. Carefully handle the removed parts so that they are not damaged.
5. Well wash the removed parts with washing oil, etc.
6. Check the removed parts for abnormal wear or seizure. Remove burrs etc., if any.
7. The seals and snap rings should be replaced with new ones.
8. Note that the parts to be press-fitted (bearing, 

pin, etc.) cannot be disassembled in principle.

1. Insert the spool assembly ring (both sides) and 
spring (both sides) into the body 1.

2. Tighten the plug (both sides) to which the O-
ring is fitted.

Tightening torque of plug:167~196 N⋅m
(17~20 kgf⋅m)
123~145 ft⋅lbs

Width across flat of hexagon: 27 mm
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3. Insert the two-speed spool and spring into the 
body 1.

4. Tighten the plug (both sides) to which the O-
ring is fitted.

Tightening torque of plug:46~51 N⋅m
(4.7~5.3 kgf⋅m)
34~38 ft⋅lbs

Take care that the spool and spring are 
positioned and oriented properly.

5. Insert the shuttle spool and needle (both sides) 
in to the body 1.



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)

IV-S-120

6. Tighten the plug (both sides) to which the O-
ring is fitted.

Tightening torque of plug:12~22 N⋅m
(1.2~2.3 kgf⋅m)
8.7~16.6 ft⋅lbs

Width across flat of hexagon: 5 mm

7. Press-fit the bearing and spring pin into the 
body 1.  Then fit the O-rings (2 places).

8. Press-fit the oil seal into the body 2.

CAUTION:
1. Apply grease to between the lips of the oil seal
2. Press-fit the oil seal in the direction shown in 

the figure below.

(1)Oil seal
(2)Body2
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9. Fit the parallel pin to the body 2.

10. Press-fit the bearing onto the shaft.

CAUTION:
The bearing cannot be disassembled because it is 
press-fitted.

11. Fit the control piston, steel ball and shaft to the 
body 2.

CAUTION:
Take care not to allow the shaft to damage the oil 
seal.
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12. Fit the swash plate.

13. Fit the retainer, spring and retainer to the 
cylinder barrel in this order and fix them with 
the snap ring.

(1)Snap ring
(2)Retainer
(3)Spring
(4)Retainer
(5)Cylinder barrel
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14. Insert the pins (3 pairs) into the cylinder barrel.

CAUTION:
Take care not to lose the pin at the time of 
disassembling/assembling.

15. Fit the retainer holder to the cylinder barrel.

16. Using the shoe holder assembly and barrel 
holder, assemble the cylinder barrel assembly.

CAUTION:
Apply hydraulic oil to the seven holes in the 
cylinder barrel.

17. Fit the cylinder barrel assembly to the body 2 
so that the shoe touches the swash plate.
IV-S-123
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18. Fit the valve plate to the body 1.
1) Apply hydraulic oil to the sliding surface 

(copper surface) of the valve plate.
2) Applying grease to the back surface (iron 

surface) of the valve plate will prevent it 
from coming off easily.

19. Combine the body 1 and body 2.

20. Tighten with the hex socket bolt.

Tightening torque of M8 bolt:
28.4~30.4 N⋅m (2.8~3.1 kgf⋅m) 20.3~22.4 ft⋅lbs

Width across flat of hexagon: 5 mm

When fixing the motor with a vise, protect the 
body with aluminum plates, etc.
IV-S-124
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2) Reassembling the reducer
1. Fit the bearing to the main body.

2. Fit the snap ring for hole.

3. Fit the bearing.

4. Fit the floating seat combined with the O-ring.
* If it is difficult to fit it, apply grease to the O-

ring.
IV-S-125
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5. Fit the floating seat combined with the O-ring 
to the hydraulic motor.
* If it is difficult to fit it, apply grease to the O-

ring.

6. Combine the main body and the hydraulic 
motor and fix them with the snap ring.
1) Degrease the seat surface of the floating 

seat.
2) If it is difficult to fit the main body, evenly hit 

the periphery of the main body with a resin 
hammer to fit it.

3) Fit the snap ring while clamping the 
reducer main body flange and hydraulic 
motor flange with a squill vise, hydraulic 
press, etc.

4) Adjust the bearing preload with the 
thickness of the snap ring.
IV-S-126
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7. Fit the ring, thrust washer, gear b1 and needle 
to the body 2 in this order.

8. Fit the thrust plate 1 and fix it with the snap 
ring.

CAUTION:
Fit the plate with the convex surface of the inside 
diameter side faced upward.

9. Fit the gear S1 to the carrier II and fix it with 
the snap ring.

10. Fit the thrust washer to the carrier II.
IV-S-127
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11. Fit the gear b2 and needle to the carrier II in 
this order.

12. Fit the gear S2.

13. Fit the thrust plate II and fix it with the snap 
ring to assemble the carrier II assembly.

CAUTION:
Fit the plate with the convex surface faced upward.

14. Fit the carrier II assembly to the main body.
IV-S-128
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15. Fit the O-ring to the main body.

16. Inject 0.33L of lubricating oil.

17. Fit the cover to the main body.
1) Apply grease to the O-ring and fit the cover 

horizontally while taking care not to 
damage it.

2) Align the upper and lower tapped holes 
(G3/8) with the notches in the main body

18. Fit the O-snap-ring and fix the cover.
1) Put a flatblade screwdriver on the end face 

of the O-snap-ring and strike it in the 
circumferential direction.
IV-S-129
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19. Fit the flanged plug (G3/8) to which the O-ring 
is fitted.

CAUTION:
1. As shown in the figure below, use the flange of 

the plug to prevent the cover from turning.

Tightening torque: 46 ~ 51 N⋅m (4.7 ~ 5.2 kgf⋅m)  
34~38 ft⋅lbs

Width across flat of hexagon: 8 mm

20. Fit the flanged plug (G1/8) to which the O-ring 
is fitted.

CAUTION:
1. Tightening torque: 12 ~ 22 N⋅m (1.2 ~ 2.3 kgf⋅m)  

8.7~16.6 ft⋅lbs

Width across flat of hexagon: 5 mm
IV-S-130
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3) Reassembling the wheel motor
1. Fit the floating seal

1) Temporarily set the floating seal using the 
guide jig (see the figure below).

(1) Floating seal
(2) Flange holder
(3) Guide jig

2) Fit the floating seal using the mounting jig 
(see the figure below).

(1) Flange holder 
(2) Mounting jig
(3) Guide jig

2. Place the other floating seal concentrically.

(1) Floating seal

3. Press-fit the angular bearing into the flange 
holder using the mounting jig (see the figure 
below).

(1) Angular bearing
(2) Flange holder
(3) Mounting jig
IV-S-131
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4. Using the tightening jig, tighten the ring nut so 
as to leave no clearance between the ring nut 
and angular bearing.
• For the tightening jig, refer to V17.

(1) Ring nut
(2) Tightening jig

5. Using the press-fitting jig (see the figure 
below), press-fit the housing onto the angular 
bearing.

(1) Housing
(2) Press-fitting jig 

6. Tighten the ring nut using the tightening jig.
• When the ring nut is tightened so as to 

leave no clearance between the ring nut 
and angular bearing, measure the load 
after turning the housing several turns.  
The load (starting load) measured at this 
time is assumed to be F kgf.

• Tighten the ring nut so that the starting load 
becomes F + (1.7-2.5) kgf. (3.7~5.5 ft⋅lbs)

(1) Tightening jig
(2) Spring scale

7. Tighten the plug.
• No seal tape is needed.
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8. Using a punch, crimp the plug at two points in 
order to prevent it from getting loose.

9. Put the steel balls in the unit.

(1) Steel ball
• Number of steel balls

10. Wind seal tape around the plug and tighten it.
• Tightening torque of plug: 0.7~0.9 kgf⋅m  

(5.06~6.51 ft⋅lbs)

11. Fit the thrust washer, planetary gear B, bearing 
(roller) and collar.
IV-S-133
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12. Attach the thrust plate, and apply loctite No. 
262 to the flush screw and tighten it.
• When applying loctite, well degrease the 

part and use a hardening accelerator.
• Tightening torque of screw:

0.41~ 0.83 kgf⋅m
(2.97~6.00 ft⋅lbs)

(1) Thrust plate

13. Attach the snap ring to the sun gear and fit the 
sun gear.

14. Attach the spring pin, bearing (inner), bearing 
(roller) and planetary gear A to the holder and 
fit the holder.

15. Fit the drive gear.

(1) Holder
(2) Planetary gear A
(3) Drive gear
(4) Spring pin
(5) Bearing (roller)
(6) Bearing (inner)

16. Fit the thrust plate.

(1) Thrust plate

17. Apply grease to the O-ring and fit it to the 
cover.  Fit the cover to the housing so that the 
U groove is aligned with the screw hole 
position of the plug in the housing.

(1) Cover
(2) O-ring
IV-S-134
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18. Bend the wire at a point about 8 mm apart from 
the end, insert it into the screw hole in the 
housing, and turn the cover to draw the wire 
into the housing.

(1) Wire

19. Wind seal tape 
around the plug and 
tighten it.
• Tightening torque 

of plug:
7.8 ±1.0 N⋅m   
(0.8 ±0.1 kgf⋅m) 
5.8 ±0.7 ft⋅lbs

20. Press-fit the oil seal into the flange holder 
using the mounting jig (see the figure below).

(1) Mounting jig

21. Press-fit the ball bearing onto the shaft using 
the press-fitting jig (see the figure below).

(1) Shaft   (2) Bearing  (3) Press-fitting jig

22. Press-fit the shaft subassembly into the flange 
holder using the mounting jig (see the figure 
below).

(1) Mounting jig
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23. Fit the steel ball, spring, piston subassembly 
and swash plate to the flange holder.
• Apply hydraulic oil to the sliding surface of 

the swash plate.

(1) Swash plate

24. Attach the collar, spring and washer to the 
cylinder block and fit the snap ring using the 
mounting jig (see the figure below).

25. Apply grease to the pins and fit them into the 
three holes in the cylinder block.

(1) Pin

26. Fit the retainer holder, retainer plate and piston 
subassembly.
• Apply hydraulic oil to the nine holes in the 

cylinder block.

(1) Retainer plate
(2) Retainer holder
(3) Piston assembly
IV-S-136
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27. Set the motor on its side and fit the cylinder 
block subassembly using the spline in the shaft 
as a guide.

28. While pushing the cylinder block by hand, 
check that the spring works.
• Apply hydraulic oil to the sliding part of the 

cylinder block.

(1) Cylinder block

29. Fit the O-ring and pin to the flange holder.
• Apply grease to the O-ring.

(1) O-ring
(2) Pin
IV-S-137
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30. Press-fit the ball bearing into the base plate 
using the press-fitting jig (see the figure 
below).

31. Fit the pin and crimp it at two at two points.

32. Apply grease to the back surface of the valve 
plate and fit it to the base plate.

(1) Valve plate
(2) Base plate
IV-S-138
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33. Fit the base plate and tighten the socket head 
bolt.
• Tightening torque of socket head bolt: 

37.0±1.9 N⋅m (3.78 ±0.19 kgf⋅m) 27.3 ±1.4 
ft⋅lbs
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34. Fit the check valve and spring to the plunger.

35. Attach the O-ring to the plug and fit the plug to 
the plunger.
• Tightening torque of plug: 27.0±2.45 N⋅m 

(2.76 ±0.25 kgf⋅m) 20.0 ±1.8 ft⋅lbs

(1) Plunger assembly

36. Fit the plunger assembly to the base plate.
• Fit the plunger assembly while turning it so 

that it will not bind.
• Apply hydraulic oil to the plunger 

subassembly

37. Fit the spring sheet and spring.

38. Attach the O-ring to the cap and fit the cap to 
the base plate by tightening it.
• Apply grease to the O-ring.
• Tightening torque: 157±8 N⋅m (16.0 ±0.8 

kgf⋅m) 116 ±5.8 ft⋅lbs
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39. Attach the spring to the spool and fit the spool 
to the base plate.
• Apply hydraulic oil to the spool and insert it 

while turning it.

40. Attach the O-ring to the plug and fit the plug to 
the base plate.
• Tightening torque of plug: 36.8±2.5 N⋅m

41. Fit the O-ring to the valve body.
Apply a small amount of grease to the O-ring.
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42. Fit the valve assembly to the base plate.
• Tightening torque: 15.2±0.8 N⋅m

43. Fit the check valve and spring to the valve 
body.

44. Tighten the plug.
• Tightening torque of plug: 36.8±2.5 N⋅m
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45. Attach the O-ring to the plug and fit the plug to 
the base plate.
• Tightening torque of plug: 22.6±1.0 N⋅m 

(2.3±0.1kgf⋅m) 16.7±0.7ft⋅lbs

(1) Cap
(2) Plug

46. Inject the specified amount of gear oil (see 
below) through the plug screw hole and tighten 
the plug.
• Wind seal tape around the plug.
• Tightening torque of plug: 22.6±1.0 N⋅m 

(2.3±0.1kgf⋅m) 16.7±0.7ft⋅lbs

(1) Plug

Oil type Amount
Gear oil SAE90

API GL-4
U20-3α : 0.33L (0.09USGal)

U25-3α, U25S : 0.35L (0.09USGal)
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g.Cylinder

[1] Disassembling and reassembling the 
boom cylinder

1) Drain oil from the cylinder.

2) Fix the cylinder with a vise.

* Support the cylinder tube with a wooden 
board.

3) Straighten the lock washer.

(3) Hammer
(4) Chisel
(5) Straighten

4) Remove the cylinder head while loosening the 
screw on the cylinder head.

(6) Pipe
(7) Hook wrench

Service Tip :
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5) Pull out the piston rod together with the 
cylinder head.

* Open the port of the pipe.

Caution:
* When pulling out the piston, take care not to 

drop the piston end.  If the piston end drops, it 
could injure your hand or damage the piston 
itself.

6) Remove the setscrew.
• Because the setscrew is tightened and 

punch-crimped at two points, scrape away 
the punched portions with a hand drill, 
loosen the setscrew and remove the steel 
ball.

* How to use the steel ball to prevent the nut 
from turning 

• By tightening the setscrew, fix the steel ball 
at a position decentered from the nut rod 
center line by L. (Fig.1)

• When the screw is loosened and the nut 
(rod) turns, the ball turns and moves to dig 
into the narrower side of the taper face. 
(Fig.2)

• The resistance of the steel ball generated 
at this time prevents the nut from turning

Service Tip :
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7) Fix the piston rod with a vise.

* Support the rod with a wooden board.

(8) Vise
(9) Wooden board 

8) Set a spanner on the hex nut portion of the 
piston and loosen the piston.

9) Remove the piston.

IMPORTANT
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10) Remove the cushion bearing and holder.

11) Pull out the cylinder head.
Release the piston rod from the vise.

[2] Component parts of boom cylinder

(1) Cylinder tube  (2) Piston rod  (3) Piston  (4) Cushion bearing  (5) Holder
(6) Cylinder head  (7) Setscrew  (8) Steel ball
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[3] Measuring the bent in the piston rod
1. Place the piston rod on a V block.
2. Put a dial gauge on the center of the rod.
3. While turning the piston rod, read the value 

indicated by the dial gauge.
The bend is one-half of the difference between 
the maximum and minimum readings.

4. If the bend exceeds the limit, replace the 
piston rod.
Standard ......value Bend: 0.05 mm (0.02in.) or 
less
Limit .............Bend: 0.5 mm (0.02in.)

[4] Measuring the wear in the rod and bush
1. Measure the outside diameter of the piston rod 

and the inside diameter of the bush of the 
cylinder head section and determine the 
clearance. 

[5] Measuring the 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 determine the clearance.

Rod size Gap

Standard value

φ25~40mm
(φ0.98~φ1.58in)

0.25mm or less
(0.01in. or less)

φ45~75mm
(φ1.17~φ2.95in.)

0.35mm or less
(0.014in. or less)

Limit

φ25~40mm
(φ0.98~φ1.58in)

0.4mm
(0.016in. )

φ45~75mm
(φ1.17~φ2.95in.)

0.5mm
(0.020in. )

Rod size Gap

Standard value

φ60mm or less
(φ2.36in. or less)

0.05~0.30mm
(0.002~0.012in.)

φ65~115mm
(φ2.56~φ4.53in.)

0.05~0.35mm
(0.02~0.014in.)

φ120mm or more
(φ4.72in. or more)

0.05~0.40mm
(0.02~0.016in.)

Limit

φ60mm or less
(φ2.36in. or less)

0.60mm
(0.024in.)

φ65~115mm
(φ2.56~φ4.53in.)

0.70mm
(0.028in.)

φ120mm
(φ4.72in. or more)

0.80mm
(0.031in.)
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h. Hydraulic hose
[1] Delivery hose

(Important)
The hydraulic hose (main pump suction/delivery) should be replaced 
every two years or 400 hours of operation, whichever is earlier.
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[2] Delivery hose routing
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[2] Return drain hose
1) Return drain hose routing

2) Return drain hose routing                                                              (1)Code band 55311-4126Δ 

Oil cooler
U20-3α (9 stages)
U25-3α (12 stages)
U25S

(2)

(2)
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3) Return drain hose routing

4) Return drain hose routing

(1)

(2) (3)

(5)

(4)

(6)

(7)

Back Back

Front Front

Rod

Rod

Dozer Swing Arm Travel
(left)

Travel
(right)

Swivel Reserve

Rod Rod

Rod

Bottom
Boom

Bottom Bucket

Backward BackwardLeftBottom

Bottom Bottom Forward ForwardRight

Communicating
valve

P  2

NO.
8

11

12

Location

Between R/J and return pipe

Between switching V and return pipe

Between right P/V and return pipe

R/J drain

Switching valve drain

P/V drain

Low-pressure hose

Pilot hose

1

2

Between P/V (right) and P/V (left)

Between C/V and return pipe

P/V drain

Boom lock drain

(1)Swivel joint
(2)Pilot valve(left)
(3)Pilot valve(right)
(4)Return valve
(5)Control valve
(6)C/V check valve
(7)Hydraulic tank

↑

↑

(1)

(4

(3)

(2)

(5)

(6)

Rod

Rod

Dozer Swing Arm Travel
(left)

Travel
(right)

Swivel Reserve

Rod Rod

Rod

Bottom
Boom

Bottom Bucket

Backward BackwardLeftBottom

Bottom Bottom Forward ForwardRight

Communicating
valve

NO.
1

2

3

3�

4�

9�

10�

13

Location
Between C/VT2 and O/C upper 

(Protective tube)

Between O/C bottom and return pipe

↑

(Protective tube)

Between C/V check valve and swivel M

Between C/V check valve and return pipe

Between return pipe and tank

Oil cooler

Oil cooler

↑

Swivel makeup

Return

Return

Low-pressure hose

(1)Hydrauic tank
(2)Return pipe
(3)Control valve
(4)C/V check valve
(5)Oil cooler
(6)Swivel motor
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[3] Blade / travel hose
1) Blade/swing hose routing

2) Travel hose routing (rotary joint upper)

(Important)
The hydraulic hose (for blade/swing) should be replaced every two 
years or 400 hours of operation, whichever is earlier.

(1)Leave a 
clearance of 
10mm or more 
between the 
hose and link 
ball.

(2)Code band 
55311-4126Δ
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IV-S-154

3) Travel, swivel, swing and blade hose routing (rotary joint upper)

(1)

(3)

(4)

(5)

(7)

(8)

(9)

(6)

Rod Bottom Left Rod Backward 

ForwardBottomRightRodBottom

Backward Rod Bottom

Dozer Swing Swivel Reserve Arm Travel
(left)

Travel
(right)

Forward

Boom

Bottom

Bucket

Rod

(L
eft

 ba
ck

) R
ed

(L
ef

t f
ro

nt
) B

lue

(R
igh

t b
ac

k) 
Ye

llo
w

(R
igh

t fr
on

t) 
Gr

ee
n

(2)

Yellow
green

G
ra

y

S
ky

-b
lu

e

Communicating
valve

NO.

18

19

20

21

22

23

24

25

26

27

Location
 
Q’ty

1

1

1

1

1

1

1

1

1

1

High-pressure hose

1

2

1

1

Pilot hose

Blue

Red

Green

Yellow

Gray

Sky-blue

Yellow-green

?

Pink

Brown 

Travel left forward

Travel left backward

Travel right forward

Travel right backward

Swivel left

Swivel right

Swing left

Swing right

Dozer up

Dozer down

C/V~R/J

C/V~R/J

C/V~R/J

C/V~R/J

Between C/V and swivel M

Between C/V and swivel M

Between C/V and swing cylinder bottom

Between C/V and swing cylinder rod

C/V~R/J

C/V~R/J

WhiteTravel two-speed pressurization

Swivel brake release

Between selector V and R/J

Between selector V and R/J

(1)Swivel motor
(2)Swing cylinder
(3)Swivel brake release
(4)Unload valve
(5)(Two-speed)White
(6)Swivel joint
(7)(Dozer down)Brown
(8)(Dozer up)Pink
(9)Control valve
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1. Return hoses and pipe

2. Third line : OFF                                                            Third line : ON
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[4] Pilot hose
1) Pilot hose routing 1 : EU-version

(1) (2)

(4)

(3)
Blue

Back

Red

Green

Rod Left Rod RodBottom Bottom

Back Gray

Pink

Brown
Sky-
blue

Yellow

Communicating 
valve

Dozer

Bottom Rod Right Bottom Bottom

Swing Swivel Service BucketArm Boom
Bottom

Travel 
(left)

Travel 
(right)

16 20 19 15

6

7

14

18 12 13 14

(1)Unload valve
(2)Front P/V(left)
(3)Front P/V(right)
(4)Control valve
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1)Pilot hose routing 1 : PP-version

(1)

Ｐ３

Ｔ２

Ｔ１

Ｐ２

Ｐｉ１

Ｐ１

Gray

Gray

Gray

Red

Red

Gray

Blue

Blue

Blue

(2) (3) (4)Front Front

Light blue

Blue

Light blue

Light blue
Yellow

Yellow

Green

Green
Green

Green

Brown

Brown

Pink

Pink

Change V - P/V (right) P
Change V - P/V (left) P
TPSS - P/V (right), boom up
TPSS - P/V (right), boom dpwn
C/V - C/V, lock valve release
TPSS - P/V (left), arm dump
TPSS - P/V (left), arm crowd
C/V - P/V (right), bucket dump
C/V - P/V (right), bucket crowd
C/V - P/V (left), left swing
C/V - P/V (left), swing right
C/V - TPSS, arm dump
C/V - TPSS, arm crowd
C/V - TPSS, boom up
C/V - TPSS, boom down

(Tape color)

Gray
L.blue

Blue
Green
Brown
Peach
Red
Yellow
Blue
Green
Gray
L.blue

(1)TPSS valve
(2)P/V(left)
(3)P/V(right)
(4)Switch valve

水
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2) Pilot hose routing 2 : EU-version

(1)downward 15°

(1)



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)

IV-S-160

3) Pilot hose routing 3 : EU-version

(1)Cord band 55311-4126Δ
Clamp the travel lock hose,pilot hose and round bar guide together.

(2)Cord band 55311-4126Δ
Clamp at the taping(white) portion of the hose.

(3)Cord band 55311-4126Δ
Clamp the hose round bar guide(front only) together.

(4)Cord band 55311-4126Δ
(5)Cord band 55311-4126Δ
(6)Cord band 55311-4126Δ
(7)Cord band 55311-4126Δ

(1)

(4) (5)

(2)

(3)

(7)

(6)
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i. Other hydraulic valve
[1] Selector valve

(PP-version)

1) Reassembling procedure:
1. Tightening torque of hydraulic adapter

G1/4 : 24.5~29.4N⋅m (2.5~3.0kgf⋅m) 
18.1~21.7ft⋅lbs
G3/8 : 49.0~53.9N⋅m (5.0~5.5kgf⋅m) 
36.2~39.8ft⋅lbs

* For the mounting direction and angle of the 
hydraulic adapter, refer to the figure to the left.

2. Tightening torque of valve assembly 
(selector): 48.1~55.9 N⋅m (4.9~5.7 kgf⋅m) 
35.4~41.2ft⋅lbs

Parts list
No. Part name Q'ty Remarks
1 Valve assembly (selector) 1
2 Pipe joint (T, F2-F3) 1 P
3 Pipe joint (L, G1/4- G1/4) 1 B
4 Washer based elbow 2 A⋅B
5 T pipe joint (F2) 1 B
6 Elbow pipe joint (G3/8-13) 1 T

O-ring 4 A⋅B for 1/4
O-ring 2 P⋅T for 3/8

7 Bolt 2 M10×1.5 7T

(PP-version)

(1)Should not touch
(2)Return pipe
(3)P/V right P
(4)P/V left P
(5)Travel M brake release
(6)R/J travel tow-speed 

Tape color:White
(7)C/V communicating valve
(8)Line filter
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Cross sectional view of selector valve

Disassembling the selector valve

Tightening torque of hex socket bolt (10):
3.92 N⋅m (0.4 kgf⋅m) 2.89ft⋅lbs
Relief valve set pressure: 3.9 MPa (40 kgf/cm2) 
569psi

Hydraulic circuit diagram

Parts list
No. Part name Q'ty
1 Shim 3
2 Cover spring 1
3 Spring 2
4 Spool 2
5 Solenoid 2
6 Body 1
7 Plunger 1
8 Spring 1
9 Flanged plug 3
10 Hex socket bolt 6
11 Flat washer 1
12 O-ring 2
13 O-ring 3
14 O-ring 1
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2) Installing the selector valve

(2)

(1)

(9)
(3)

(4)
(5)

(7)

(6)

(8)

(EU-version)

(1)Should not touch
(2)Return pipe
(3)P/V right P
(4)P/V left P
(5)Travel M brake release
(6)R/J travel tow-speed 

Tape color:White
(7)C/V communicating valve
(8)Line filter
(9)Travel lock cylinder

(EU-version)

(1) Tightening torque for installation of valve
48.1~55.9 N⋅m (4.9~5.7 kgf⋅m) <35.4~41.2ft⋅lbs>

(2) Tightening torque of adaptor
G3/8: 49.0~53.9 N⋅m (5.0~5.5 kgf⋅m) 
<36.2~39.8ft⋅lbs>
G1/4: 24.5~29.4 N⋅m (2.5~3.0 kgf⋅m) 
<18.1~21.7ftf⋅lbs>)

No. Part No. Part name Q'ty Remarks
1 RB411-6191Δ Valve assembly (selector) 1 (633)
2 RP201-61812 Pipe joint (L, G3/8- G3/8) 1 P
3 RP201-61892 Pipe joint (L, G1/4- G1/4) 1 B
4 68591-63231 Washer based elbow 2 A⋅B
5 RP802-61931 Pipe joint (cross, G1/4) 1 B
6 RB411-6391Δ Elbow pipe joint (G3/8-13) 1 T
7 01125-61020 Bolt 2 M10×1.5 7T

04810-00110 O-ring A⋅B for 1/4
04810-00140 O-ring P⋅T for 3/8
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[2] Pilot filter

(7)

(9)
(8)

(EU-version)

(1) Tightening torque for installation of filter:
9.8~11.3 N⋅m (1.0~1.15 kgf⋅m) <7.2~8.3ft⋅lbs>

(2) Tightening torque of adaptor:
G1/2: 58.8~63.7 N⋅m (6.0~6.5 kgf⋅m) 
<43.4~47.0ft⋅lbs>

(3) Tightening torque of hydraulic hose:
G3/8: 49.0~53.9 N⋅m (5.0~5.5 kgf⋅m) 
<36.2~39.8ft⋅lbs>

(7)  Accumulator
(8)  C/V communicating valve
(9)  Pump P4

No. Part No. Part name Q'ty Remarks
1 RD401-6126Δ Filter assembly (pilot) 1 (624)
2 RC401-6383Δ Elbow pipe joint (F4-F3) 1 IN
3 RG908-86443 Adapter 1 R1/8
4 RB419-6381Δ Pipe joint (L G4-G3-G1) 1 OUT
5 RP201-6962Δ Pipe joint (L G1/8-G1/4) 1
6 01025-60655 Bolt 2 M6×1 7T EU-Version
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[3] TPSS valve, PP-version

1

2

5

19

(21)

(20)

3

3

3

3

3

3

4

3

6

7 8 910 1112 13

141516
1718

1.Fitting direction and angle of the hydraulic adaptor
   Fit the adaptor as shown in the figure.

2.Tightening torque of the hydraulic adaptor
   G1/8 7.8~11.8N·m (0.8~1.2kgf·m)

3.Applying grease on the DU bushing
   Make sure the turning shaft moves smoothly.

4.Tightening torque of the link ball assembling nut
   39.2~45.1N·m (4.0~4.6kgf·m) 

5.Fitting of the valve assembly (TPSS) and bracket   
   (TPSS valve)
   Tightening torque 23.5~27.5N·m (2.4~2.8kgf·m) 

6.Fitting of the bracket (TPSS valve)
   Tightening torque 48.1~55.9N·m (4.9~5.7kgf·m)

(1)Valve assembly (TPSS)
(2)Bolt, M8x1.25, 7T
(3)Adaptor
(4)Pipe joint (L.G1/8-G1/4)
    O-ring
(5)Bracket (TPSS valve)
(6)Lever assembly (1, TPSS)
(7)Plain washer
(8)Snap pin
(9)Rod (1C-270)
(10)Link ball 1
(11)Link ball 2
(12)Nut
(13)Left-hand lock nut
(14)Spring washer
(15)Nut
(16)Headed pin
(17)Plain washer
(18)Snap pin
(19)Bolt, M10x1.25, 7T
(20)JD pattern
(21)JIS pattern
IV-S-165
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IV-S-166

15 16

10

A

Left P/V (rear) (Gray)
Right P/V (rear) (Green)
Left P/V (front) (Light-blue)
Right P/V (front) (Blue)

(Gray) boom up (C/V)
(Green) arm crowded (C/V)

(Light-blue) boom down (C/V)
(Blue) arm dump (C/V)

JD pattern

2

3

4

567 8

11 1213 14

1

9 10

1.Applying grease on the DU bushing
Make sure the turning shaft moves 
smoothly.

2.Operating force of the lever (3,TRSS) 
at part A
Tighten and lock the nut to achieve 20-
40 N (2.0-4.1 kgf).

(1)Bracket assembly 
    (TPSS lever)
(2)Lever (2, TPSS)
(3)Lever (3, TPSS)
(4)Cap
(5)Plain washer
(6)Disc spring
(7)Nut, M10x1.25, 4T
(8)Bolt, M10x1.25, 7T
(9)Nut, M10x1.25, 4T
(10)Spring washer
(11)Bracket (Plate JD)
(12)Bolt, M10x1.25, 4T
(13)Plate (JD)
(14)Knob bolt
(15)Snap pin
(16)Plain washer
(17)JIS pattern
(18)JD pattern
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[4] Accumulator
1)Location of accumulator.

2)Accumulator discharge pressure test.

3)Accumulator performance test.

1.Raise the Boom, Arm and bucket, approx 1~2m 
(39.4~78.7in) above ground height.

2.With the safety lock lever in the operation 
position, turn main key to the OFF position to stop 
the engine.
IV-S-167
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IV-S-168

3.Once the engine has stopped, turn the main key 
to the ON position, stroke the boom pilot control to 
the Up position, start to record the time duration 
(using a stopwatch)

4.After 3 minutes, ensure boom, arm and bucket 
can be lowered to a safe position.

Specifications Discharge time

New machine 3 min

Service limit 1 min
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[5] Third line valve

[6]Travel lock valve

(1) (2)

1)Third line is closed.

2)Third line is opened.

(1) Travel lock valve
(2) Pilot primary pressure hose connection.



U20-3α, U25-3α U25S WSM Hydraulic system (Service section)

IV-S-170



U20-3α, U25-3α U25S WSM Electrical system (Service section)

V-S-1

V.Electrical system (Service section)
A.Specifications ....................................................................................... V-S-3

B.Troubleshooting ................................................................................... V-S-6
a Engine ........................................................................................................................... V-S-6
b Meter panel ................................................................................................................... V-S-7
c Others ........................................................................................................................... V-S-9
d Check instruction ......................................................................................................... V-S-10

C.Wireharness installation ...................................................................V-S-23
a Front wireharness ....................................................................................................... V-S-24
b Wireharness around engine ....................................................................................... V-S-25
c Swivel frame ............................................................................................................... V-S-29
d Wireharness around battery ........................................................................................ V-S-32
e Wireharness around seat ........................................................................................... V-S-34



U20-3α, U25-3α U25S WSM Electrical system (Service section)

V-S-2



U20-3α, U25-3α U25S WSM Electrical system (Service section)
A.Specifications
Fig. Item U20-3α, U25-3α U25S Remarks

Battery

Part No. RB411-5323-0 RB411-5323-0

Manufacturer Yuasa Corporation Yuasa Corporation

Capacity (5 hr) 52 Ah 52 Ah

Type JIS 75D23R JIS 75D23R

Dimensions
(L x W x H)(mm/in.) 171 x 230 x 223 171 x 230 x 223 6.73 x 9.06 x 8.78

Electrolyte specific gravity 
(20°C)" 1.28±0.01 1.28±0.01

Connection of battery cells Anode :Φ19.5  x 17mm                                            
Cathode : Φ17.9x17mm

Anode : 
Φ19.5x17mm 
Cathode:
Φ17.9x17mm

Anode : 
Φ0.77x0.67in.
Cathode : 
Φ0.70x0.67in.

Amount of electrolyte 3.7L 3.7L 0.977US gal 

Alternator

Part No. 1G090-6401-0 1G090-6401-0

Manufacturer Denso Corporation Denso Corporation

Type Regulator built-in Regulator built-in

Nominal voltage 12V 12V

Max. output 40A at 5000 rpm 40A at 5000 rpm

Rotating direction Clockwise Clockwise

Polarity Ground at cathode Ground at cathode 

Starter motor

Part No. 19269-63013-0 19269-6301-0

Manufacturer Denso Corporation Denso Corporation

Type Reduction type Reduction type

Nominal voltage 12V 12V

Nominal output 1.4kW 1.4kW

Time rating 30 sec. 30 sec.

Rotating direction Clockwise
 (viewed from pinion end) Clockwise (viewed from pinion end)

Number of pinion gear 9 9 

Glow plug

Part No. 16851-6551-0 16851-6551-0

Manufacturer NGK Spark Plug Co.,Ltd. NGK Spark Plug Co.,Ltd.

Type Two materials coil Two materials coil

Resistance 1.5±0.15Ω 1.5±0.15Ω

Voltage / current DC 11V DC 11V

Tightening torque
M8x1.0 : 8 to 15 N·m M8x1.0 : 8 to 15 N·m (1.8 to 3.4ft.lbs)

Nut (M4x0.7) :
 1 to 1.8 N·m 

Nut (M4x0.7) :
 1 to 1.8 N·m (0.2 to 0.4ft.lbs)

Oil pressure 
switch

Part No. 1A024-3901-0 1A024-3901-0

Manufacturer Tokai Rika Co., Ltd. Tokai Rika Co., Ltd.

Nominal voltage DC 12V DC 12V

Insulation resistance >3MΩ >3MΩ

Fuel sensor 
unit

Part No. RB441-5114-0 RB441-5114-0

Manufacturer Yazaki Meter Co.,Ltd. Yazaki Meter Co.,Ltd.

Sliding resistance value
Full : 3±1.2Ω Full : 3±1.2Ω

Half : 32.5±1.5Ω Half : 32.5±1.5Ω
Empty : 110±3.5Ω Empty : 110±3.5Ω
V-S-3
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Fig. Item U20-3α, U25-3α U25S Remarks

Horn

Part No. RD408-5336-0 RD408-5336-0

Manufacturer Denso Corporation Denso Corporation

Current ampare 3.0±1.0A 3.0±1.0A

Sound level 113±5 dB(A) at 2m 113±5 dB(A) at 2m

Frequency 420±30Hz 420±30Hz

Fuel pump

Part No. RD411-5135-0 RD411-5135-0

Manufacturer U-SHIN U-SHIN

Operating voltage range DC 8.5 to 16.5V DC 8.5 to 16.5V

Max. operating ampare <1.5A <1.5A

Full derivery amount at 
free flow >400cm3/min >400cm3/min >24cu.in./min

Change valve

Relief pressure setting 3.9MPa(40kgf/cm2)
at 6L/min

3.9MPa(40kgf/cm2)    565.6psi  
at 6L/min                     at 1.58USGPM

U20-3α/
25-3α : with 
accumrator

Part No. RB411-6191-0 RB411-6191-0

Manufacturer Nishina Industrial Nishina Industrial

Unload valve coil 
resistance 12Ω 12Ω

High-Low change valve 
coil resistance 12Ω 12Ω

Rated flow and pressure 7L/min, 4.9MPa
 (50 kgf/cm2)

7L/min, 4.9MPa               
(50 kgf/cm2)

1.85USGPM, 
710psi

Engine stop 
solenoid

Part No. 17208-6001-0 17208-6001-0

Manufacturer Kyosan Electric Kyosan Electric

Pull-in coil resistance 0.375Ω 0.375Ω

Hold coil resistance 15.6Ω 15.6Ω

Engine speed 
sensor

Part No. T1060-3227-0 T1060-3227-0

Manufacturer Matsushita Electronic 
Components Matsushita Electronic Components

Operating voltage DC 7 to 16V DC 7 to 16V

Air gap(mm) 0.5 to 0.9 (0.7) 0.5 to 0.9 (0.7)

Sensing frequency 1Hz to 7kHz 1Hz to 7kHz

Output type Open collector Open collector

Output voltage VH = 4.8V, VL=0.8V VH = 4.8V, VL=0.8V

Gear RPM 600 600 

Thermostat 
unit

Part No. T1063-6566-0 T1063-6566-0

Manufacturer Keihin Keihin

Resistance
-20°C : 18.80Ω -20°C : 18.80Ω
 40°C : 1.136Ω  40°C : 1.136Ω

100°C : 0.1553Ω 100°C : 0.1553Ω
Tightening torque 17.7±2.0 N·m 17.7±2.0 N·m 3.98±0.45 ft.lbs
V-S-4
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Fig. Item U20-3α, U25-3α U25S Remarks

Glow relay

Part No. T1060-3371-0 T1060-3371-0

Manufacturer Denso Corporation Denso Corporation

Rated coil voltage
and current"

12V, 0.19±0.04A
(at 20°C)

12V, 0.19±0.04A
(at 20°C)

Lowest operating voltage 6V 6V

Return voltage 1 to 5V 1 to 5V

Current capacity 0.1 to 40A 0.1 to 40A

Meter panel

Part No. RB449-5311-0 RB548-5312-0
(KTC)

RB548-5313-0
(KTA)

Manufacturer Yazaki Meter Co.,Ltd. Yazaki Meter Co.,Ltd.

Work lamp
(Boom)

Part No. 3G710-7591-0 3G710-75911-0

Manufacturer
Knight Beam 

(Imasen Electric Indus-
trial Co., Ltd.)

Knight Beam
 (Imasen Electric Industrial Co., Ltd.)

Capacity 55W 55W

Type Halogen lamp Halogen lamp

Work lamp
(Cabin)

Part No. T0270-7530-0 -

Manufacturer
Knight Beam

(Imasen Electric Indus-
trial Co., Ltd.)

-

Capacity 27W -

Type Halogen lamp -

Safety lock 
SW

Part No. RC411-5347-0 RC411-5347-0

Manufacturer Asahi Denso Co.,Ltd. Asahi Denso Co.,Ltd.

Operating voltage,
ampare DC 14V, 1.5A DC 14V, 1.5A

Continuity resistance 0.2Ω 0.2Ω

Operating stroke 9±0.5mm 9±0.5mm 0.35±0.02in.

Insulation resistance 1MΩ< 1MΩ

Operating force at full 
stroke 32±4 N 32±4N 7.2±0.9lbw

Switch type Normal Open Normal Open

Wiper motor

Part No. 34673-8640-0
Toyoda Gosei Co.,Ltd. / 

Denso Corporation

-
-Manufacturer

Operating voltage DC 12V -

No load current <2A -

Restricted current <12A -

Heater

Part No. 34070-7241-0 -

Manufacturer Denso Corporation -

Operating voltage DC 12V -

-
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B Troubleshooting
a Engine

Trouble Check item Remedy Remarks
1. The starter does not run. (1) Check the slow-blow fuse (50A) and fuse (10A) for 

blowouts.
Check or replace.

(2) Check the battery terminal for looseness. Retighten.
(3) Hold the starter switch in the starting position and 

check if a voltage of 10.5 V or more appears 
between the both ends (+, –) of the battery.

Charge or replace.

(4) Interchange the release relay and the light relay. Check or replace.
(5) Check if the release controller is normal. Check or replace.
(6) Check the starter M terminal for looseness. Retighten.
(7) Hold the starter switch in the starting position and 

check if a voltage of 9V or more is applied to the 
starter 50 terminal.

Repair or replace.

(8) Check if the key switch is normal. Check or replace.
2. The starter runs but the 

engine does not start.
(1) Turn On the key switch and check if fuel overflows 

into the tank.
Check visually.

(2) Turn On the key switch and check by hand if the fuel 
pump is running.

Replace.

(3) Check the fuel pump fuse for blowouts. Replace.
(4) Check if a voltage is applied to the Fuel pump 

coupler 1 and 2.
Repair or replace.

(5) Disconnect the stop solenoid and check if the engine 
starts.

Repair or replace.

(6) Turn On the key switch and check if a voltage is 
applied to the engine stop solenoid coupler.

Repair or replace.

3. The cold-temperature 
starting property is poor.

(1) Check if the battery voltage is normal. Charge or replace.
(2) Check the glow relay fuse (5A) for blowouts. Replace.
(3) Check by hand if the glow relay is running. Replace.
(4) Check if a voltage is applied to the glow relay 

coupler.
Repair or replace.

(5) Check if a voltage is applied to the glow plug. Repair or replace.
(6) Check if the glow plug is normal. Replace.
(7) Check the glow relay. Replace.
V-S-6
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b Meter panel
Trouble Check item Remedy Remarks

1. The glow lamp does not 
go on.

(1) Check by hand if the glow relay is running. Replace
(2) Check the meter-side coupler for disconnection. Repair or replace
(3) Interchange the disconnection check relay and the 

light relay.
Repair or replace

(4) Check if a voltage is applied to the bigger meter 
coupler (9).

Replace

(5) Check the lamp for blowouts. Replace
2. The charge lamp does 

not go on.
(1) Check the fuse (10A) for blowouts. Replace
(2) Check the coupler of the alternator for disconnection. Repair or replace
(3) Check the meter-side coupler for disconnection. Repair or replace
(4) Check the lamp for blowouts. Replace

3. The oil lamp does not go 
on.

(1) Check the fuse (10A) for blowouts. Replace
(2) Check the coupler of the oil switch for disconnection. Repair or replace
(3) Check if a voltage is applied to the coupler of the oil 

switch.
Repair or replace

(4) Disconnect and body-earth the harness terminal of 
the oil switch and check if the lamp goes on.

(5) Measure the engine oil pressure. Repair
4. The fuel remaining 

amount alarm lamp does 
not go on.

(1) Check the fuse (10A) for blowouts. Replace
(2) Check if the charge lamp and the oil lamp are lit up.

Lit up: Normal
Not lit up: Abnormal

Repair or replace

(3) Check by hand if the disconnection check relay is 
running, or interchange the disconnection check 
relay and the light relay.

Replace

(4) Body-earth the harness terminal of the fuel sensor.
Lit up: Normal
Not lit up: Harness broken

Repair or replace

(5) Check the panel lamp for blowouts. Replace
V-S-7
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Trouble Check item Remedy Remarks
5. The charge lamp does 

not go off.
(1) Check the 60A fuse for blowouts. Replace
(2) Check the alternator B terminal or coupler for 

disconnection.
Repair or replace

(3) Check if the alternator is normal. Repair or replace
6. The oil lamp does not go 

off.
(1) Check if the specified amount of oil is supplied. Refill
(2) Check the oil switch coupler for disconnection. Repair or replace
(3) Check if a voltage is applied to the oil switch coupler. Replace
(4) Measure the pressure of the engine oil. Repair

7. The water temperature 
gauge does not function.

(1) Check the fuse (10A) for blowouts. Replace
(2) Check the water temperature gauge coupler for 

disconnection.
Repair or replace

(3) Check the meter-side coupler for disconnection. Repair or replace
(4) Check if a voltage is applied to the water 

temperature gauge coupler.
Repair

(5) Check if the water temperature sensor is normal. Repair
8. The fuel remaining 

amount alarm lamp does 
not go on.

(1) Check if fuel is supplied.
(2) Check if the fuel sensor is normal. Replace

9. The fuel gauge does not 
function.

(1) Check the fuse (10A) for blowouts. Replace
(2) Check the fuel sensor coupler for disconnection. Repair or replace
(3) Check the meter-side coupler for disconnection. Repair or replace
(4) Check if a voltage is applied to the fuel sensor 

coupler.
Replace

(5) Check if the fuel sensor is normal. Replace
V-S-8
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c Others
Trouble Check item Remedy Remarks

1. The machine does not 
run in spite of the 
machine lock lever being 
released.

(1) Check the fuse (5A) for blowouts. Replace
(2) Check the lever lock solenoid coupler and switch 

coupler for disconnection.
Repair or replace

(3) Interchange the lever lock solenoid coupler and 2nd-
speed solenoid coupler.

Repair or replace

(4) Check if a voltage is applied to the lever lock 
solenoid coupler and switch coupler.

Repair or replace

(5) Check the solenoid valve. Repair or replace
(6) Check if the lever lock switch is normal. Replace

2. The travel speed does 
not change in spite of 
the two-speed switch 
being pressed.

(1) Check the fuse (10A) for blowouts. Replace
(2) Check the 2nd-speed solenoid coupler and switch 

coupler for disconnection.
Replace

(3) Interchange the 2nd-speed solenoid coupler and 
lever lock solenoid coupler.

Repair or replace

(4) Check if a voltage is applied to the 2nd-speed 
solenoid coupler and switch coupler.

Replace

(5) Check the solenoid valve. Replace
(6) Check if the 2nd switch is normal. Replace

3. The horn does not sound 
in spite of the horn 
switch being pressed.

(1) Check the fuse (10A) for blowouts. Replace
(2) Check the harness from the grip (horn switch) for 

breaking.
Repair or replace

(3) Check the horn coupler and grip (horn switch) 
coupler for disconnection.

Repair or replace

(4) Check if a voltage is applied to the horn terminal. Replace
(5) Check if the horn switch is normal. Replace
(6) Check if the horn is normal. Replace

4. The working light does 
not go on in spite of the 
working light switch 
being pressed.

(1) Check the fuse (20A) for blowouts. Replace
(2) Check the working light terminal and switch coupler 

for disconnection.
Repair or replace

(3) Check if a voltage is applied to the working light 
terminal.

Replace

(4) Interchange the working light relay and release relay. Replace
(5) Check the lamp for blowouts.
V-S-9
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d Check instructions
Fig.1

Fig.2

(1)Fuse box

[1] Fuse
1 Check the continuity of the slow-blow fuse 

(50A) to see if the fuse is blown.  (Fig.1)

2 Check the continuity of the fuse (10A) to 
see if the fuse is blown.  (Fig.2)

FUSES
Replacing Fuses

1. Remove the cover of the fuse box.
2. Replace the burnt out fuse with a fuse having 

the same capacity.

Fuse Capacities and Circuits
No. Capacity Circuit
(1) 15A Cabin equipment
(2) 15A Power source
(3) 5A Lever lock
(4) 10A Horn
(5) 5A Glow
(6) 10A Heater fan
(7) 20A Work lamp
(8) 5A Relay

(9) 10A High speed
Alternator

(10) 5A Auto release
5A, 10A, 15A, 20A Spare fuses
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Fig.3
[2] Battery voltage
1. Start the engine.
2. Connect a circuit tester to the (+) terminal and 

(–) terminal of the battery and measure the 
voltage.  (Fig.3)

10.5 V or higher: The battery is normal.
Lower than 10.5 V: Charge or replace the 
battery.

[3] Automatic release relay
Interchange the automatic release relay and light 
relay and start the engine.

Starting: The automatic release relay is 
faulty.

Not starting: The wire is broken, the key switch 
is faulty or the starter is faulty.
V-S-11



U20-3α, U25-3α U25S WSM Electrical system (Service section)
Fig. 5

Photo 2

Fig. 6

[4] Release controller
1. Disconnect the coupler CN310 from the 

controller.

2. Body-earth the controller coupler CN310-(6), 
set the key switch to the starting position and 
check if the engine starts.  (Photo 1)

Starting : The controller is faulty.
Not starting : The key switch is faulty or the 

wire is broken.

Photo 1

[5] Starter motor
1. Check the B terminal of the starter motor for 

looseness.  Check the starter coupler CN37 for 
disconnection.  (Photo 2 (1))

2. Voltage check (Fig.6)

1) From the back, connect the lead of a tester 
to the CN37 coupler terminal (1) connected 
to the starter motor

2) Set the key switch to the starting position 
and check if a voltage is applied to the 
CN37 coupler terminal (1).
12 V : Check the continuity of 

the harness.
Other than 12 V : The key switch is faulty.

Caution:
Note that the starter motor could run suddenly.

(1) Auto release relay
(2) Engine
(3) Starter
V-S-12



U20-3α, U25-3α U25S WSM Electrical system (Service section)
Fig.7

Fig.8

Fig.9

Fig.10

3. Continuity check (Fig.7)
    Key switch: OFF
    Check for continuity between the starter B 

terminal and battery (+) terminal.

(1) To auto release  (2) Engine  (3) Starter

[6] Key switch
     Disconnect the key switch and the key 

switch coupler CN14.
1. Set the key switch to the ON position (key right 

1st step) and check for continuity between (1) 
and (3).

2. Hold the key switch in the starting position (key 
right 2nd step) and check for continuity 
between (2) and (3).

Continuity :The key switch is normal.
No continuity :The key switch is faulty.

(1) Starter key switch

[7] Fuel pump coupler
1. Measuring the voltage of the fuel pump coupler 

(Fig.9)
Disconnect the fuel pump coupler CN24.
Key switch: ON
Measure the voltage between (1) and (2) of the 
coupler CN24.

12 V : The fuel pump is faulty.
Other than 12 V: Check for continuity. 

(Fig.10)
(1)Fuse box  (2)Fuel pump

2. Continuity check (Fig.10)
Key switch: ON
Disconnect the coupler.

(1) Check for continuity between the fuel sensor 
coupler CN24-(2) and body earth.

(2) Check for continuity between the fuel sensor 
coupler CN24-(1) and coupler CN24-(2).

(1)Fuel pump
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Fig.11

Fig.12

Fig.13

Fig.14

[8] Engine stop solenoid
1. Measuring the voltage of the engine stop 

solenoid (Fig.11)
Disconnect the engine stop solenoid 
coupler CN36.
Measure the voltage between the coupler 
CN36-(1) or (2) and the body earth.
12 V : The stop solenoid is 

faulty.
Other than 12 V : Check for continuity. 

(Fig.12)

2. Continuity check (Fig.12)
Key switch: OFF
Disconnect the coupler.

(1)Check for continuity between the solenoid 
coupler CN36-(1) and relay coupler CN339-
(2).

(2)Check for continuity between the solenoid 
coupler CN36-(2) and relay coupler CN339-
(2).

(3)Check for continuity between the 10A fuse 
and relay coupler CN338-(2).

(1)To auto release relay
(2)Engine stop SOL
(3)Starter

[9] Glow relay
1. Checking the operation of the glow relay 

(Fig.13)
(1)Lightly touch the glow relay with your hand.
(2)Key switch: ON
(3)Check if the glow relay operates with a 

click.
Clicking : The glow relay is normal.  

Check the glow plug voltage.
Not clicking : Measure the voltage, check 

for continuity and inspect the 
glow relay (Fig.17).

2. Measuring the voltage of the glow relay 
coupler (Fig.14)

Disconnect the glow relay coupler CN17.
Key switch: ON
Measure the voltage between (1) and (2) 
and between (3) and (4) of the coupler 
CN17.
12 V for both (1) and (2) : The glow relay is 

faulty.
Other than 12 V : The harness is 

broken.
(1)Auto glow controller
(2)Glow relay
(3)Glow plug
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Fig.15

Fig.16

Fig.17

3. Measuring the voltage of the glow plug (Fig.15)
Disconnect the glow plug LE terminal.
Key switch: ON
Measure the voltage between the LE 
terminal and body earth.

* 12 V is indicated and then 0 V is indicated 10 
seconds later.

12 V→0 V : The glow lamp is faulty.
Other than 12 V: The glow controller is 

faulty.
The glow relay is faulty.
The harness is broken.

(1)Auto glow controller
(2)Glow relay

4. Inspection of glow plug (Fig.16)
Remove the plate between the cylinders.
Measure the resistance of the glow plug 
alone.
1Ω or less :Normal
More than 1Ω :Faulty

5. Inspection of glow relay (Fig.17)
(1)Measure the glow relay alone.

Apply 12 V between (1) and (2) of the glow 
relay and check for continuity between (3) 
and (4).
Continuity :Normal
No continuity:Faulty

Standard value 52 to 80Ω
Measured value About 78Ω
V-S-15
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Fig.20

Fig.21

Fig.24

Fig.25-1

[10] Charge and engine oil lamp
1. Check the alternator coupler and B terminal for 

disconnection. (Fig.20)

2. Check the oil switch coupler CN28-(1) for 
disconnection. (Fig.21)

3. Measurement of engine oil pressure
Measure the engine oil pressure.

* Oil switch actuating pressure
Standard value:0.05 ± 0.01MPa
                         (0.5 ± 0.1kg f / cm2)

4. Inspection of alternator (general-purpose 
tester) (Fig.25-1)
(1)Measure the voltage between the B 

terminal of the alternator and the body 
earth.
If the measured voltage is about 12 V, it is 
normal.
If the measured voltage is lower, the battery 
capacity is insufficient or a wire connection 
before the alternator is loosened.

(2)Start the engine and measure the voltage 
generated during the operation of the 
alternator.
Measure the voltage between the B 
terminal of the alternator and the body 
earth.
If the measured voltage is about 14 V 
(alternator-generated voltage), the 
alternator is normal.
If the measured voltage is equal to the 
battery voltage (about 12 V), the alternator 
main body or regulator is faulty.

Idling 0.4MPa (4kgf / cm2)
MAX 0.6MPa (6kgf / cm2)
V-S-16
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Fig.28

Fig.29

[11] Water temperature gauge
1. Inspection of water temperature gauge (Fig.28)
Performance       (   )Values in parentheses are for reference

* Measurement should be made with the coupler 
connected.

[12]Fuel sensor

1. Check the relay coupler CN23 of the fuel 
sensor for disconnection. (Fig.29)

2. Measuring the voltage of the fuel sensor 
coupler (Fig.30)
• Disconnect the coupler CN23.
• Key switch: ON

12 V : Normal.  Inspect the 
sensor.

Other than 12 V : Measure the voltage of 
(2).

3. Continuity check
(1) Measure the voltage between the sensor 

coupler CN23-(3) and CN23-(1).
(2) Measure the voltage between the sensor 

coupler CN23-(3) and body earth.

4. Continuity check (Fig.31)
Key switch: OFF
• Disconnect the meter coupler CN1 and CN2.
(1) Check for continuity between the sensor 

coupler CN23-(2) and meter coupler CN1-
(11).

(2) Check for continuity between the sensor 
coupler CN23-(3) and meter coupler CN2-
(2).

Temperature
7V, 55f gauge

Resistance Current
(50)°C (153.9     Ω) (33.5±1.6 mA)
80°C 81.9       Ω (65.5        mA)

100°C 27.4       Ω (85.0        mA)
(120°C) (161±1.2 Ω) (98.5±1.6  mA)

+4.9
-4.4

+25.0
-20.0

+1.9
-1.7

+2.8
-2.9

+1.5
-2.0
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Fig.32

Fig.33

Fig.34

5. Inspection of fuel sensor (Fig.32)
• Remove the fuel sensor from the tank and 

inspect it.
• Put the (+) test lead on the coupler CN23 (3) 

terminal.
• Put the (–) test lead on the plated portion 

and measure the resistance.
• Standard value

[13]Solenoid valve
1. Check the lever lock coupler and lever lock 

switch coupler for disconnection. (Fig.33)
• Yellow for two-speed
• Green for lever lock

2. Interchanging of lever lock coupler (Fig. 34)
• Interchange the lever lock coupler and two-

speed coupler.
• Engine start
• While pressing the two-speed pedal, check 

if the machine runs.
Running : The solenoid valve is faulty.

The lever lock switch is faulty.
Not running : The wire is broken.

The lever lock switch is faulty.

(1) For safety lever lock
(2) For travel two speed

Float position F 1/2 E
Resistance(Ω) 3±2 32.5±4 110±7
V-S-18
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Fig.35

Fig.36

Fig.37

3. Check if a voltage is applied to the lever lock 
solenoid coupler and lever lock switch coupler.
• Disconnect the coupler.
• Key switch: ON
(1) Measure the voltage between the solenoid 

valve coupler CN12-(1) and (2).
(2) Measure the voltage between the solenoid 

valve coupler CN12-(2) and body earth.
(3) Measure the voltage between the left lever 

lock coupler CN11-(1) and (2).
(4) Measure the voltage between the left lever 

lock coupler CN11-(2) and body earth.
(5) Measure the voltage between the right 

lever lock coupler CN10-(1) and (2).
(6) Measure the voltage between the right lever 

lock coupler CN10-(2) and body earth.
12 V : (1), (3) and (5) are 

normal.
Inspect the solenoid 
valve.

Other than 12 V : Check for continuity 
((2), (4) and (6)).
Inspect the lever lock 
switch.

4. Continuity check (Fig.36)
(1) Check for continuity between the solenoid 

valve coupler CN12-(2) and body earth.
(2) Check for continuity between the solenoid 

valve coupler CN12-(1) and CN00-(2).
(3) Check for continuity between the right lever 

lock coupler CN10-(1) and CN00-(1).
(4) Check for continuity between the left lever 

lock coupler CN11-(2) and 5A fuse.

(1)Left lever lock SW
(2)Right lever lock SW
(3)Lever lock solenoid valve

5. Inspection of solenoid valve (Fig.37)
(1) Coil resistance

Standard value: 6 to15Ω
• A digital meter is used in the figure.

(Note that the direction of (+) and (–) is 
reversed when a analog meter is used.) 

(2) Coil insulation
Standard value: 1MΩor more
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Fig.38

Fig.39

Fig.40

6. Inspection of lever lock switch (Fig.38)
Key switch: OFF
Turn ON/OFF the lever lock switch by moving 
the unload lever of the right control lever and 
check if the pointer of the tester shakes.
Shaking : Normal
Not shaking: Faulty

* In the case of the two-speed switch, use the 
speed-up pedal.

7. Check if a voltage is applied to the two-speed 
solenoid valve and two-speed switch coupler.
• Disconnect the coupler.
• Key switch: ON
(1) Measure the voltage between the solenoid 

valve coupler CN13-(1) and (2).
(2) Measure the voltage between the solenoid 

valve coupler CN13-(2) and body earth.
(3) Measure the voltage between the two-

speed switch coupler CN15-(1) and (2).
(4) Measure the voltage between the solenoid 

valve coupler CN15-(2) and body earth.

(1)Two-speed SW
(2)Two-speed solenoid valve

8. Continuity check (Fig.40)
Disconnect the coupler from the part.
(1) Check for continuity between the CN13-(2) 

and body earth.
(2) Check for continuity between the CN13-(1) 

and CN15-(2).
(3) Check for continuity between the CN15-(2) 

and body earth.
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Fig.41

Fig.42

Fig.43

Fig.44

[14]Horn
1. Measuring the voltage of the horn terminal 

(Fig.14)
• Key switch : ON
• Horn switch: ON

12 V : Normal.  Inspect the 
horn.

Other than 12 V : Check for continuity.
Inspect the horn switch

2. Inspection of horn switch (Fig.42)
• Turn ON/OFF the horn switch and check if 

the pointer of the tester shakes.
Shaking : Normal
Not shaking : Faulty

3. Inspection of horn (Fig.43)
• Apply 12 V between the horn terminals and 

check if the horn sounds.
Sounding : Normal
Not sounding : Faulty

4. Continuity check (Fig.44)
• Disconnect the coupler
• Key switch: OFF
(1) Check for continuity between the horn 

coupler (1) and body earth.
(2) Check for continuity between the horn 

coupler (1) and horn switch coupler 2.
(3) Check for continuity between the horn 

coupler (1) and fuse BOX10A.

(1)Horn SW
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Fig.45

Fig.46

Fig.47

[15]working light
1. Measuring the voltage of the working light

• Key switch : ON
• Light switch : ON

12 V : Normal. Inspect the light.
Other than 12 V: Check for continuity.

(1) Measure the voltage between the working 
light terminal CN100 (+) and CN100 (–) .

(2) Measure the voltage between the coupler 
CN18-(1) and (2).

(3) Measure the voltage between the light 
relay coupler CN302-(3) and body earth.

(4) Measure the voltage between the light 
switch coupler CN301-(5) and body earth.

(1)Light SW
(2)Light relay

2. Continuity check
• Disconnect the terminal.
• Key switch: OFF
Check for continuity between the working light 
terminal (1) and (2).

3. Continuity check
• Disconnect each coupler.
• Key switch: OFF
(1) Check for continuity between the working 

light terminal CN100 (+) and CN55 coupler 
(1).

(2) Check for continuity between the working 
light terminal CN100 (–) and CN55 coupler 
(2).

(3) Check for continuity between the light 
switch coupler CN301-(5) and 10A fuse.

(4) Check for continuity between the light 
switch coupler CN301-(5) and 20A fuse.

(5) Check for continuity between the light 
switch coupler CN301-(6) and body earth.

(6) Check for continuity between the working 
light coupler CN18-(2) and body earth.

(7) Check for continuity between the working 
light coupler CN18-(1) and light relay 
coupler CN302-(1).
V-S-22
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C Wireharness installation

   Precautions in clamping the electric wires
1. Do not allow the wire to touch things around the path.

Do not touch the wire to a place where protective material is not used.
2. Do not clamp the wire together with the fuel hose.
3. Securely connect the coupler, terminal, etc. so that they will not be disconnected when pulled by 

some force.
4. Securely clamp the harness at the clamping position.
5. Harness-fixed clamp

(1) Anchor type
Insert to the engaging section.

(2) Screw type
Insert to the bottom of threaded portion.

(3) Plug-in type
Insert until locked

.

1) Insert the band clip into the counterpart hole and clamp the harness.
2) Clamp the harness so theat it will not be displaced or moved.
(3)Harness
(4)Clamp

* The harness should not protrude from the corrugate slit section of the 
* The cord clamp should clamp at the corrugate winding section.

S
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a Front wireharness

(1) Harness clamp of light section
(2) Insert into the hole.
(3) After connecting the terminal,put it in the corrugate 

section.
(4) Cord clamp 37150-3446Δ
(5) Clamp the hose at blue-taped part.
(6) Insert this into the hole at the backside of the step.
(7) Insert this into the hole at the backside of the step.
(8) Clamp the hose at (2) white-taped parts.

(U25-3α, U25S)

(U20-3α)

(2) (3)
(4)

(5)

(6)

(7)

(8)

(1)
V-S-24
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b Wireharness around engine

Tightening torque

4.33~8.67ft.lbs

2.89~3.68ft.lbs

Align the groove of the starter
switch with the projection of
the cover (right, upper).
Nut tightening torque

Switch must be held at starting
 position and turned OFF
mmediately after engine starts.

(1)Alternator,ass'y(40) 1G090-6401Δ
(2)Starter,ass'y 19269-6301?
(3)Battery cord(+) RB411-5322Δ
(4)Fix this by insertion-type clamp.
(5)Pass this under radiator hose.

(1)

(2)

(5) (4) (3)

Tightening torque of the
nut for connecting cable
to the starter motor
terminal

Starter switch
 (RC411-5346Δ)
 mounting

Checking of the starte
 auto-disengagemen
 function
V-S-25
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(3) (2) (1)

(4)

(5)

(6)

(7)

(9)

(10)

(11)

(12)

(8)

(1)Grommet
(2)From right
(3)From front
(4)Glow plug
(5)Fuel pump
(6)Fill the gap of insertion-type clamp securely.
(7)Insert this toward you.
(8)Engine stop SOL
(9)Water temp. sensor
(10)Grommet at bonnet
(11)Once remove the trim and pass the wireharness.
(12)To unload valve
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(Relevant photos around engine)

(1) Nut tightening torque for connecting cable to 
starter terminal
5.9~11.8N·m (0.6~1.2kgf·m) 4.34~8.68ft·lbs



U20-3α, U25-3α U25S WSM Electrical system (Service section)

V-S-28



U20-3α, U25-3α U25S WSM Electrical system (Service section)

V-S-29

C Swivel frame wireharness

(1)

(3)

(4)

(2)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)
(17)

(18)

(19)

(20)

(21)

(1) Clamp to the battery fixture.
(2) Clamp with the grease tube.
(3) Fuel sensor
(4) Connect with the working light wire harness.
(5) Fit the clip to the swivel frame member from below.
(6) Bolt (VT, M8) T1060-30372  2 locations 
(7) ECU (anti-theft device) RC477-9316Δ

Bolt 01205-60616x2
(8) Fix with the cord clamp 37150-3446Δ
(9) Horn RD408-5336Δ

Use the round contact bar for fitting.
(10) Bi-speed travel switch

(11) From below the coupler
(12) Allow no contact with the pilot hose.
(13) Clamp with the pilot hose.
(14) Details of hood
(15) To the operator' seat
(16) Pass through the front of the round bar.
(17) Insert upward.
(18) Plate (grommet)

RB441-4323Δ
Fit the grommet first and then the plate.

(19) Bolt  01135-61020
(20) Bolt (VT, M8) T1060-30372  
(21) Cord (body ground)

RB441-5325Δ
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d. Wireharness around battery

(2) (3)

(4)

(5)
(6)

(7)

(8)

(9)(10)(11)

(1)

(1)Grommet
(2)Insert the slow-blow fuse.
(3)Clamp this to the battery retainer.
(4)Battery cord (+) RB411-5322Δ
(5)Insert this into the nut at the side of the battery.
(6)Pass this outside of the battery.
(7)Wireharness(Fule) Connect this with RB237-5331Δ
(8)Battery cord (-) RB411-5326Δ
(9)Bolt (VT,M8) T1060-30372
(10)Pass this through the guide above the fuel hose.
(11)Grommet
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e Wireharness around seat
(1) Around seat

(1)

(2)

(13)

(5)

(14)

(9)

(10)

(11)

(1)

(2)

(4)

(5)

(6)

(9)

(10)

(15)

(1)
(2)

(4)

(5)

(6)

(9)

(10)

(12)

(11)

EU : Canopy-version EU : Cab-version

PP : Canopy-version

(1)Plate(right,blade) RB237-4478Δ
(2)Cover(right,upper) RB411-4486Δ
(4)Switch(Beacon) RB237-5341Δ
(5)Lamp(HI) RB237-5343Δ
(6)Antenna(Anti-theft, EU) RC441-9315Δ
(8)Bolts(2pcs.) 01205-60612
(9)Meter ass'y RB449-5311Δ
(10)Plate(right,accelerator) RB237-4477Δ
(11)Label(Panel) RB238-5744Δ
(12)Switch,ass'y(Heater) 6811-5354Δ
(13)Cap(Switch) RB238-4491Δ
(14)Lable(Main switch) RB238-5775Δ
(15)Label(Panel) RB238-5744Δ
V-S-34
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110
Added

ＳＯＣＫＥＴ

１２Ｖ・１３０Ｗ

Branching of Section A 
(Except for starter switch and horn switch)

EU-version

PP-version

Antenna (Burglarproof)
Travel 2-speed lamp
Travel 2-speed switch
Beacon switch

Antenna (Burglarproof)
Travel 2-speed lamp
Travel 2-speed switch
Beacon switch
Heater switch

Travel 2-speed lamp
Travel 2-speed switch

(1)

(2)

(3)

(4)

(5)
(6)(7)

(10)

(11)

(12)
(13)

(14)

(15)

(18)

(16)
(17)

(19)

(21)

(25)
(29)

2(26)

(27)

(28)

(23)

(22)

(24)

(20)

(1)Light relay
(2)Auto-disengaging relay
(3)Horn relay
(4)Cabin relay
(5)Travel 2-speed switch coupler 

For overseas model only
(6)Connect this to the panel.
(7)Connect this to the panel.
(8)Insert this into the stay sfter 

connecting to the key switch.
(9)Connect this to the horn 

switch.
(10)Section A
(11)Black tape
(12)Yellow tape
(13)Green tape
(14)Brown tape
(15)Grommet

(16)Remove the cap and 
connect this to the lever lock 
switch.

(17)*For 2P canopy version only
(18)To the Anti-theft (EU) beacon 

wireharness
(19)Pass this outside of the pilot 

hose.
(20)Fuse box
(21)RC418-53451 Socket, ass'y
(22)*For cabin version only 

PL503-68591 Relay(PTO)
(23)Glow relay
(24)Slow-blow fuse
(25)Antenna (Anti-theft, EU) 

RC441-9315Δ
(26)Cover(right,upper) RB441-

4486Δ
(27)Starter switch RC411-5396Δ
(28)Bolts (2pcs.) 01205-60612
(29)*Mount the starter switch 

after passing the antenna 
(Anti-theft, EU) wire.
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(1) EU-version, antenna
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(1)Lever lock switch
(2)Communication couplers Direct the white cap to 

the front side.
(3)To the heater

[2] Starter switch

(1)Projection (backside)
(2)Cove r (upper right) RB419-4486Δ
(3)Slot
(4)Starter switch RC41-5346Δ

(4)Starter switch RC411-53461

(1) Align the slot in the starter switch with the 
projection on the cover (upper right).

(2) Tightening torque for installation of starter 
switch
4.0 ~ 5.0 N·m (0.4 ~ 0.51 kgf·m) 
2.89~3.69ft·lbs

(3) Hold the starter switch in the starting position 
and check that the starter stops immediately 
after engine startup (automatic release).

Communication couplers
Direct the white cap to the front side.

To the heater

Lever lock switch

１２Ｖ・１３０Ｗ

ＳＯＣＫＥＴ

Projection 
(backside) Cover (upper right)

RB419-4486Δ
Slot

Starter switch
RC411-5346Δ
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(3) Around selector valve and alternator

(7) Oil switch・Starter
(8) To the starter
     Coupler: White
     Cord: Black
(9) To the oil switch
     Coupler: Black
     Cord: Blue

(8) 

(7) 

(1) 

(2) 

(3) 
(4) 

(5) 

(6) 

(9) 

(1) Alternator
(2) Use to prevent sagging.
(3) Selector valve
(4) To the green wire harness (lever lock)
      Insert into the partition board.
(5) To the yellow wire harness (two-speed travel)
      Insert into the partition board.
(6) To the two-speed travel and horn
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