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2. Technical Data

2-1 Specifications

Main specifications of machi

Dimensions

Overall length (Tran

Cabin
Overa

Overa

Canopy

Overa

Overa

Tumbler center dista

Track gauge (Maxim

Minimum ground cle

Traveling performance

Travel 
speed

Steel 

Rubb

Permissible water d

Work performance

Bucket

Width

(Stand

Numb

Maximum 
digging 
depth

With b

With b

Maximum depth of v

Maximum dumping 

Minimum front swing

Minimum front swing
(at 75 degrees right

Rear end swing rad

Boom swing angle

Maximum digging fo

Maximum tractive fo

Maximum swing inc

PREVI
2. TECHNICAL DATA

Item Unit ViO17

ne

sportation position) in. (mm) 135.8 (3450)

ll height
Transportation position in. (mm) -

Traveling position in. (mm) -

ll width Full machine width in. (mm) -

ll height
Transportation position in. (mm) 90.6 (2300)

Traveling position in. (mm) 90.6 (2300)

ll width
Full machine width
(Maximum/Minimum)

in. (mm) 50.4 (1280)/37.4 (950)

nce in. (mm) 46.3 (1176)

um/Minimum) in. (mm) 41.3 (1050)/28.3 (720)

arance in. (mm) 6.9 (175)

crawler
Low speed (Forward/Reverse) MPH (km/hr) -

High speed (Forward/Reverse) MPH (km/hr) -

er crawler
Low speed (Forward/Reverse) MPH (km/hr) 1.30 (2.1)/1.30 (2.1)

High speed (Forward/Reverse) MPH (km/hr) 2.61(4.2)/2.61 (4.2)

epth limit in. (mm) 10.4 (265)

 (Standard) in. (mm) 17.7 (450)

ard. JIS heaped capacity) cu.ft. (cu.m) 1.77 (0.05)

er of teeth / Installation method pcs. 3 / rubber pin lock type

lade raised in. (mm) 86.6 (2200)

lade on the ground in. (mm) 90.9 (2310)

ertically digging in. (mm) 72.8 (1850)

height in. (mm) 103.5 (2630)

 radius (with boom in front) in. (mm) 60.4 (1535)

 radius
 boom swing)

Cabin in. (mm) -

Canopy in. (mm) 54.3 (1380)

ius in. (mm) 25.2 (640)
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 - 
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Cabin
Left degrees -

Right degrees -

Canopy
Left degrees 42

Right degrees 75

rce
Bucket lbs. (kN) 3418 (15.2)

Arm lbs. (kN) 1911 (8.5)

rce (Oil pressure force) (rubber) lbs. (kN) 4183 (18.6)

lination angle (with standard bucket) degrees 23 (at loading)

Download full manual at youfixthis.com



3. SERVICING STANDARDS
3-7-2 Engine

Tightening torque for major bolts and nuts

3-7-3 Tightening Torque for General Bolts and Nuts

No
. Item Thread size × 

Pitch
Tightening torque
Unit : ft•lbf (N•m)

Lubricating 
oil

1 Cylinder head bolt (class 1) M9 × 1.25 39.8 to 42.7 (53.9 to 57.9) Yes

2 Connecting rod bolt (class 1) M7 × 1.0 16.6 to 20.3 (22.6 to 27.5) Yes

3 Flywheel mounting bolt M10 × 1.25 59.3 to 63.7 (80.4 to 86.4) Yes

4 Metal cap bolt M12 × 1.5 55.7 to 60.1 (75.5 to 81.5) Yes

5 Crankshaft pulley fastening bolt M12 × 1.25 61.5 to 68.7 (83.3 to 93.3) Yes

6 Fuel injection nozzle retainer clamp nut M20 × 1.5 36.2 to 39.1 (49.0 to 53.0) No

7 Glow plug M10 × 1.25 10.9 to 14.5 (14.7 to 19.6) No

8 Governor weight support nut M12 × 1.25 50.6 to 54.3 (68.7 to 73.7) Yes

9 High pressure pipe nut M12 × 1.25 21.7 to 25.3 (29.4 to 34.3) No

10 Cam end nut (Fuel pump) M12 × 1.75 43.4 to 50.7 (58.8 to 68.8) Yes

11 Fop gear bolt M8 × 1.0 2.43 to 2.73 (3.3 to 3.7) No

Item Thread size × Pitch Tightening torque
[Unit : ft•lbf (N•m)] Remarks

Hexagon head bolt (7T)
Nut

Coarse 
thread

M6 × 1 7.23 to 8.68 (9.8 to 11.8)

1) Apply 80% of tightening 
torque when tightened to 
aluminum.

2) Apply 60% of tightening 
torque for 4T bolts and lock 
nuts.

3) Use fine screw threads for 
engine only.

M8 × 1.25 16.6 to 21.0 (22.6 to 28.4)

M10 × 1.5 32.6 to 43.4 (44.1 to 58.8)

M12 × 1.75 57.9 to 72.3 (78.5 to 98.1)

M14 × 2 86.8 to 108.5 (117.7 to 147.1)

M16 × 2 123.0 to 151.9 (166.7 to 205.9)

M18 × 2.5 173.6 to 209.8 (235.4 to 284.4)

M20 × 2.5 238.7 to 296.6 (323.6 to 402.1)

Fine 
thread

M14 × 1.5 94.0 to 108.5 (127.5 to 147.1)

M16 × 1.5 155.5 to 177.2 (210.9 to 240.3)

PT plug

1/8 7.23 (9.8)
1/4 14.5 (19.6)
3/8 21.7 (29.4)
1/2 43.4 (58.8)

Pipe joint bolt

M8 9.4 to 12.3 (12.7 to 16.7)
M12 18.1 to 25.3 (24.5 to 34.3)
M14 28.9 to 36.2 (39.2 to 49.0)
M16 36.2 to 43.4 (49.0 to 58.8)
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4. ENGINE

4-1-1 4480203

4. Engine

4-1 Exploded View

026832-00E

Engine nameplate

Bonnet

Flywheel

Starter motor

Alternator

Regulator handle Crank shaft
V-pulley

V-belt

Fuel injection pump

Cooling water pump

Suction manifold

Exhaust manifold

Fuel filter

Cooling fan

Lifting fitting

Lifting fitting

Lube oil filter
Dipstick Oil supply port

Oil supply port
Drain plug
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4. ENGINE
4-2 Measurement, Inspection and Adjustment

4-2-1 Measuring the Compression Pressure

1) Measurement Procedure
(1) Warm up the engine. Remove the fuel injection pipe

and the fuel injection valve from the cylinder to be
measured.

(2) Crank the engine before attaching the compression
gauge adapter.

Note :
Crank the engine when the regulator handle has been
turned to "STOP" position (no injection state).
(3) Attach the compression gauge adapter and the

compression gauge to the cylinder to be measured.
Note :
Never fail to attach the gasket to the tip of the adapter.
(4) Crank the engine with the starter motor until the

reading of the compression gauge is stabilized,
according to the above step (2) and Note.

2) Trouble Diagnosis Through Measurement of Compression Pressure
Reduction in the compression pressure of the cylinder is one of the major causes of the increase in blow-by gas
(which causes contamination and increased consumption of lubricating oil, and other trouble) and the engine starting
failure. The compression pressure is influenced by the following factors :
(1) Degree of the clearance between the piston and the cylinder ;
(2) Degree of the clearance around the intake / exhaust valve seats ; and
(3) Gas leak through the nozzle gasket or the cylinder head gasket.
This means that the compression pressure decreases as the engine parts are worn and lose durability through the
use of the engine over a long period of time.
In addition, the compression pressure is also decreased by scratches on the cylinder or the piston which are caused
by dust or other foreign matters drawn in through the soiled filter element of the air cleaner, and wear or breakage of
any piston rings. Therefore, the condition of the engine should be diagnosed by measuring the compression pres-
sure.

[Engine compression pressure (Reference values)]

Compression pressure at 250 rpm  PSI (MPa) Variations of compression
pressure among cylinders

PSI (MPa)Standard Limit

455.4 to 484.4 (3.14 to 3.34) 369.8 (2.55) 28.4 to 42.7 (0.2 to 0.3)

Compression gauge

Measuring the compression pressure
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5. HYDRAULIC SYSTEM

5-2-1 4480203

5-2 Hydraulic Circuit Schematic

5-2-1 For Standard Type Machines

Vio17

16.7MPa(170 kgf/cm2)

23.5MPa(240 kgf/cm2)

20.6MPa(210 kgf/cm2)

20.6MPa(210 kgf/cm2)

23.5MPa(240 kgf/cm2)

29.4MPa(300 kgf/cm2)

24.5MPa(250 kgf/cm2)

14.2MPa(145 kgf/cm2)

2.9MPa(30 kgf/cm2)

0.147MPa(1.5 kgf/cm2)

P1=8.0cc/rev
P2=8.0cc/rev
P3=6.0cc/rev
P4=5.1cc/rev
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Hydraulic pump
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Control valve
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Track gauge
change cylinder

Track gauge change

2 way valve 
(Switching STD and OPT pattern)

A

12

B

3

C

4

D

PREVIEW
 - YOUFIXTHIS.COM

D
ow

nload full m
anual at youfixthis.com



7-1-3 Wirin

1) Standard

S/N 00501 to

30 17 50 AC

GRAM

k

k

L

LW

LR

LB

LG

Lg

Blue

Blue White

Blue Red

Blue Black

Blue Green

Young Leaves

R

RY

RW

RB

RG

G

Red

Red Yellow

Red White

Red Black

Red Green

Green

GW

GR

B

BR

BW

GrB

Green White
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Black
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Black White

Gray Black

Gr

Or

Br

YW

RL
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7. ADJUSTMENT AND REPAIR

7-1-5 4480203

g Diagram

 Specifications
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5. HYDRAULIC SYSTEM

5-1-3 4480203

Hydraulic pump

 oil tank

Return filter

Pilot valve (RH)

Pilot valve (LH)

Control valve

P2
P1

P3

S1

PB

RT

RP

LT

P1

P2P3

T1

T2

Pp1

LP

Suction filter
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4. ENGINE
4-3-8 Gears

1) Checking the Gears
Check the teeth surfaces of each gear and replace the gear if the teeth are damaged, worn, or flaked.

2) Measuring the Backlashes
Apply a dial gauge onto the pitch circle of the gear, and measure the backlash.

3) Checking and Measuring the Idle Gear Shaft and the Idle Gear
(1) Measure the idle gear bush inside diameter and the

idle gear shaft outside diameter, and replace the bush
or the idle gear shaft if the oil clearance exceeds the
wear limit.

(2) Check that the oil holes in the idle gear shaft and the
bush are aligned.

4) Gear Train
After installing all the gears, check that the matchmarkes A, B and C on the idle gear are aligned with those on the
crank gear the fuel injection pump drive gear and the cam gear respectively.

Standard Wear limit

Backlash

Crank gear, cam gear, 
idle gear and fuel injec-
tion pump drive gear

Refer to Section "3-2 1) 
Nominal and Allowable 

Values".Lubricating oil pump 
gear

Standard Wear limit

Idle gear

Shaft outside dia.
Refer to Section "3-2 1) 
Nominal and Allowable 

Values".
Bush inside dia.

Oil clearance

Idle gear
Bush

Idle gear shaft

Cam gear

*P.T.O. (Option)

Crank gear
Lubricating oil pump gear

Direction of rotation

Idle gear

Fuel injection pump drive gear

(From the gear case side)

A

A

B
B C CPREVIE

W
 - 
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4. ENGINE
8) Applying Lubricating Oil to the Push Rod Adjust Screw Contact Portion
Apply lubricating oil to the hatched portion of the push rod as shown in the figure, before reassembly.

9) Installation Direction of the Piston and the Connecting Rod

10) Tightening Order and Tightening Torque of the Cylinder Head Bolts
Tighten the cylinder head bolts at a specified tightening torque in the numerical order as shown below. 

11) After Completing the Reassembly, Carry Out a Verification Run of the Engine to Check That There is No
Water or Oil Leakage.

Piston

Connecting 
rod

Tightening torque
Refer to Section "3-7-2 

Engine  Tightening torque for 
major bolts and nuts".

Apply lubricating oil

N
oz

zl
e 

si
de

C
am

 s
ha

ft 
si

de

Cylinder
size mark

Flywheel side

I.D. mark

Embossed mark
(Flywheel side)

Alignment mark

Cam shaft side

Fuel pump side

Flywheel side
(Three cylinders)

Gear case side
13

14

12
10

2
4

1

5

3
7

9
11

6
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2. TECHNICAL DATA

2-3-1 4480203

2-3 Weight List of Main Parts
[Unit : lbs. (kg)]

Equipment No. Part
ViO17

Canopy
Rubber crawler

Front implement
1 Bucket Ass’y 73.9 (33.5)
2 Bucket arm & link Ass’y 24.3 (11)
3 Bucket cylinder Ass’y 24.3 (11)
4 Arm Ass’y 59.5 (27)
5 Arm cylinder Ass’y 30.9 (14)
6 Boom Ass’y 116.8 (53)
7 Boom cylinder Ass’y 35.3 (16)
8 Boom bracket Ass’y 72.8 (33)
9 Quick coupler Ass’y −

Undercarriage
1 Idler Ass’y 30.9 (14) × 2
2 Crawler guard Ass’y −
3 Crawler adjuster Ass’y 12.1 (5.5) × 2
4 Track roller Ass’y 8.2 (3.7) × 2
5 Sprocket Ass’y 11.0 (5.0) × 2
6 Carrier roller Ass’y 4.6 (2.1) × 2
7 Track frame Ass’y 480.6 (218)
8 Steel crawler & Rubber crawler Ass’y 127.9 (58) × 2
9 Blade cylinder Ass’y 18.7 (8.5)

10 Blade Ass’y 149.9 (68)
11 Travel motor Ass’y 52.9 (24) × 2
12 Swing bearing Ass’y 43.0 (19.5)
13 Swivel & hose or fitting Ass’y 30.9 (14)

Upperstructure
1 Engine hood Ass’y 8.8 (4)
2 Hydraulic oil tank & filters Ass’y 30.9 (14)
3 Engine 253.5 (115)
4 Operator's seat & mount Ass’y 88.2 (40)
5 Counter weight Ass’y 242.5 (110)
6 Turning frame Ass’y 529.1 (240)
7 Controls (4 cables) Ass’y 55.1 (25)
8 Battery Ass’y 30.9 (14)
9 Fuel tank & piping Ass’y 24.3 (11)

10 Canopy & mount Ass’y 154.3 (70)
11 Swing lock, covers, steps and panels 66.1 (30)
12 Swing motor Ass’y 50.7 (23)
13 Pump & mount and hoses Ass’y 77.2 (35)
14 Control valve & fitting and hoses Ass’y 110.2 (50)
15 Boom swing cylinder Ass’y 32.0 (14.5)

3

2

1

9

7

4

5

6

8

7 12 6 13 9 10

11 5 8 4 3 2 1

10

5

1

47
2

8
9

11
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4. ENGINE
(4) Last, lap the valve using only oil.
Notes :
1. After correcting the valve seat, thoroughly clean the valve and the cylinder head using light oil or the like. Thor-

oughly remove the valve compound or the grindstone powder.
2. For slightly poor contact, take the steps (3) and (4) only.

3) Intake / Exhaust Valve
(1) Wear and bend of the valve stem
Replace the valve stem if bent or worn excessively. In this case, replace the valve guide together with the valve
stem.
(2) Valve stem and valve guide
Oil clearance is the difference between the valve guide inside diameter measured with a three-point micrometer or a
cylinder gauge and the stem outside diameter measured with a micrometer. If the oil clearance is near the wear limit,
replace both the intake / exhaust valve and the valve guide with new ones. 
Note :
Three-point micrometer : Used for an inside diameter of 0.157 to 0.315 in. (4 to 8 mm).
Cylinder gauge : Used for an inside diameter of 0.236 in. (6 mm) or more. 

(3) Thickness of valve head
Measure the thickness of the valve head with a micrometer.
If the measured value is near the wear limit, replace the
valve with a new one.

Standard Wear limit

Intake
valve

Stem
outside dia.

Refer to Section "3-2 1) Nominal 
and Allowable Values".

Guide
inside dia.

Oil clearance

Exhaust 
valve

Stem
outside dia.

Guide
inside dia.

Oil clearance

Standard Wear limit

Thickness
of valve
head

Intake
valve Refer to Section "3-2 1) Nominal 

and Allowable Values".Exhaust
valve Seat width

Valve diameter

Seat angle

Thickness

(Measuring the valve stem outside diameter)
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6. HYDRAULIC EQUIPMENT
3) Torque Adjustment Procedure
(1) Loosen the hexagon nut.
(2) Set the horsepower diagram by either tightening or loosening the adjustment bolt.

Spring

026842-00E

Port block Spring press Hexagon nut

Adjustment bolt

Tightening Loosening

Qmax

Q
1

Q
2

L/
m

in
D

is
ch

ar
ge

 v
ol

um
e

Tightening

Circuit pressure P1+P2 : MPa(kgf/cm2)
026843-00E

Loosening
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6. HYDRAULIC EQUIPMENT
Body Reassembly Order

Identification

[Note] The identification symbols are carved on the upper surface of the unit (actuator port surface).

Install the shorter side of thread
to the identification symbol VO body.

The condition prior to
the body reassembly

Prevent the actuator port surface
from damage by a clean rubber
board or the like.

Ensure that the surfaces are arranged.

Ensure that the surfaces are arranged.

Note: When the actuator port surface is placed upward, the clearance
of 1.5mm appears between A, B, C and the ground plane.

A B C

21222222 23

2425
26

27

No. 1 2 3 4 5 6 7 8 9 10 11 12 13
SV GE UJ T1 f1 fJ fK CH AN BC BU KE VO

Body assembly (after reassembly)

Identification symbol VO body

026913-00E
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7. ADJUSTMENT AND REPAIR
7-1-2 Monitor and Alarm Systems

For safer machine operation, the operator needs to have a clear understanding of the machine’s condition. However,

it is difficult for the operator to keep an eye on every aspect of the machine he/she operating.

Therefore, gauges and alarms are installed to warn the operator of any trouble of the machine at the early stage.

Note :

The monitors do not give a full assurance of the machine’s condition. The indications shown on them should be used

as a guide for daily check and periodic maintenance according to the operation and maintenance manual.

1) Part Name

2) Function of Alarm Sensor

• All the lamps should go on for a few seconds when the starter switch is turned on.

• All the lamps should go off when the engine is running.

• The engine oil pressure and battery charge alarm lamps should go on when the engine is stopped.

• The buzzer should sound when a lamp goes on while the engine is running.

3) Alarm Sensor Operation

(1) Lube oil pressure drop monitoring (engine oil pressure switch)

When the engine oil pressure falls, the lamp goes on and the buzzer sounds.

The switch monitors the lube oil pressure drop of the engine and

causes the engine oil pressure alarm lamp to go on and the alarm

buzzer to sound.

Working pressure : 5.69 to 8.53 PSI (0.04 to 0.06 MPa)

Installation position : Engine block

Panel

6

2

5

3

14

1  Engine oil pressure alarm lamp
2  Water temp. meter
3  Water temp. alarm lamp
4  Battery charge alarm lamp
5  Fuel gauge
6  Hour meter

F

E

C

H

FUEL

W.TEMP

ON

OFF

HOUR METER

1/10h

Starter SW

ON

Engine start

Lamp
ON Lamp

ON

Lamp
OFF

Engine oil
pressure

Alarm sound

Normal
Pressure drop
<5.69 to 8.53 PSI
(<0.04 to 0.06 MPa)

Terminal
0.945 in.
(24 mm)

PT 1/8
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7. ADJUSTMENT AND REPAIR
Procedure

(6) Remove the cover R 10 and the cover L 11.

(7) Remove the plates in the left and right (the cover 12 and
13).

(8) Remove the operator’s seat bracket 14 (with the opera-
tor’s seat), and then remove the operator’s seat plate 15.

(9) Remove the snap pin 17 and disconnect the accelerator
cable 16 from the accelerator lever 18.

(10) Remove the snap pin 20 and disconnect the blade cable
19 from the blade lever 21.

(11)Remove the nut 23 and disconnect the adjustable leg
lever 22 from the link.

(12) Remove the pilot valve 24 and 25 in the left and right with
the hydraulic hose attached.

10

12
13

11

14

15 18
16
17

2120

19
23

22

25 24PREVIE
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