
21S0310

F I G. 1

F I G. 2

4

5
2

9

9
1516

3
1176 10

14 8 13 12
1

21

22b Outer link
22a Inner link24

231

23

24 Pin
23 Roller231 Bush 222 Inner plate

221 Outer plate

edl
Text Box

edl
Text Box
1/18




Elongation
detection

unit

Abnormality
determination

unit

Diagnostic device

F I G. 3A

F I G. 3B

S1

32a 32b

33a 33b

33

S2

32c31c

30

21

21

32

31a

32c31c

31b

31

P

D

a

22a 22b 2423 23

22a 2422b23 23

edl
Text Box
2/18




F I G. 4

F I G. 5

S1

1 2 3 4 5

S2

1+n

Δt1

2+n 3+n 4+n 5+n

Time

S1

1 2 3 4 5

S2

1+n

Δt2

2+n 3+n 4+n 5+n

Time

edl
Text Box
3/18




F 
I G

. 6

3
11

10
24

22

b

a

32

99

31

・ 
St

ar
tin

g 
po

int
 o

f m
ea

su
re

m
en

t

(S
en

so
r 2

)

(2
) S

ec
tio

n 
in 

wh
ich

ch
ain

 is
 n

ot
 e

lon
ga

te
d

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed

(3
) S

ec
tio

n 
in

wh
ich

 ch
ain

is 
loo

se
ne

d

31
(S

en
so

r 1
)

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
 p

at
h 

sid
e

(ti
gh

te
ne

d 
sid

e)

Dr
ivi

ng
 ch

ain
 re

tu
rn

pa
th

 si
de

(lo
os

en
ed

 si
de

)

(D
ur

ing
 u

p 
op

er
at

ion
)

7

edl
Text Box
4/18




F 
I G

. 7

3

11

10

24
22

a

b

32

99

・ 
St

ar
tin

g 
po

int
of

 m
ea

su
re

m
en

t

(S
en

so
r 2

)

(2
) S

ec
tio

n 
in

wh
ich

 ch
ain

 is
no

t e
lon

ga
te

d

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed(3
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 lo

os
en

ed

31
(S

en
so

r 1
)

32

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
pa

th
 si

de
(lo

os
en

ed
 si

de
)

Dr
ivi

ng
 ch

ain
 re

tu
rn

 p
at

h 
sid

e
(ti

gh
te

ne
d 

sid
e)

(D
ur

ing
 d

ow
n 

op
er

at
ion

)

7

edl
Text Box
5/18




F I G. 8

F I G. 9

S1

1 2 3 4 5

S2

1+m

Δt3 Δt3 ≒ 0

2+m 3+m 4+m 5+m

Time

S1

1 2 3 4 5

S2

1+m

Δt4

2+m 3+m 4+m 5+m

Time

edl
Text Box
6/18




F 
I G

. 1
0

11

10

24
22

b

a

99
32

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed

(3
) S

ec
tio

n 
in 

wh
ich

ch
ain

 is
 lo

os
en

ed

・ 
St

ar
tin

g 
po

int
 o

f
  m

ea
su

re
m

en
t

31
(S

en
so

r 1
)

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
 p

at
h 

sid
e

(ti
gh

te
ne

d 
sid

e)

Dr
ivi

ng
 ch

ain
 re

tu
rn

 p
at

h 
sid

e
(lo

os
en

ed
 si

de
)

(D
ur

ing
 u

p 
op

er
at

ion
)

7

3

32
(S

en
so

r 2
)

(2
) S

ec
tio

n 
in

wh
ich

 ch
ain

 is
no

t e
lon

ga
te

d

edl
Text Box
7/18




F 
I G

. 1
1

3

24
22

ab

99

・ 
St

ar
tin

g 
po

int
 o

f
  m

ea
su

re
m

en
t

32
(S

en
so

r 2
)

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed

(3
) S

ec
tio

n 
in 

wh
ich

ch
ain

 is
 lo

os
en

ed
31

(S
en

so
r 1

)

31

11

10

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
 p

at
h 

sid
e

(lo
os

en
ed

 si
de

)

Dr
ivi

ng
 ch

ain
 re

tu
rn

 p
at

h 
sid

e
(ti

gh
te

ne
d 

sid
e)

(D
ur

ing
 d

ow
n 

op
er

at
ion

)

7

(2
) S

ec
tio

n 
in

wh
ich

 ch
ain

 is
no

t e
lon

ga
te

d

edl
Text Box
8/18




F 
I G

. 1
2

3
11

10

24
22

b

a

32

99
(S

en
so

r 2
)

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed

31
(S

en
so

r 1
)

・ 
St

ar
tin

g 
po

int
 o

f
  m

ea
su

re
m

en
t

40
 (S

en
so

r 3
)

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
 p

at
h 

sid
e

(ti
gh

te
ne

d 
sid

e)

Dr
ivi

ng
 ch

ain
 re

tu
rn

 p
at

h 
sid

e
(lo

os
en

ed
 si

de
)

(D
ur

ing
 u

p 
op

er
at

ion
)

7

edl
Text Box
9/18




F 
I G

. 1
3

3

11

10
24

22

a

b

32

99

・ 
St

ar
tin

g 
po

int
 o

f
  m

ea
su

re
m

en
t

(S
en

so
r 2

)

40
(S

en
so

r 3
)

(2
) S

ec
tio

n 
in

wh
ich

 ch
ain

 is
no

t e
lon

ga
te

d

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed

(3
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 lo

os
en

ed

31
(S

en
so

r 1
)

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
 p

at
h 

sid
e

(lo
os

en
ed

 si
de

)

Dr
ivi

ng
 ch

ain
 re

tu
rn

 p
at

h 
sid

e
(ti

gh
te

ne
d 

sid
e)

(D
ur

ing
 d

ow
n 

op
er

at
ion

)

7

edl
Text Box
10/18




F I G. 14

F I G. 15

S3

1 2 3 4 5

S2

1+m

Δt5

2+m 3+m 4+m 5+m

Time

S3

1 2 3 4 5

S2

1+m

Δt6

2+m 3+m 4+m 5+m

Time

Δt5 ＝ 0

edl
Text Box
11/18




F 
I G

. 1
6

11

10

24
22

b

a

99

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed

(3
) S

ec
tio

n 
in 

wh
ich

ch
ain

 is
 lo

os
en

ed

40

・ 
St

ar
tin

g 
po

int
 o

f
  m

ea
su

re
m

en
t

31
(S

en
so

r 1
)

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
 p

at
h 

sid
e

(ti
gh

te
ne

d 
sid

e)

Dr
ivi

ng
 ch

ain
 re

tu
rn

 p
at

h 
sid

e
(lo

os
en

ed
 si

de
)

(D
ur

ing
 u

p 
op

er
at

ion
)

7

3

32
(S

en
so

r 2
)

(2
) S

ec
tio

n 
in

wh
ich

 ch
ain

 is
no

t e
lon

ga
te

d

edl
Text Box
12/18




F 
I G

. 1
7

3

24
22

a

b

99

32
(S

en
so

r 2
)

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed

31
(S

en
so

r 1
)

・ 
St

ar
tin

g 
po

int
 o

f
  m

ea
su

re
m

en
t

40

11

10

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
 p

at
h 

sid
e

(lo
os

en
ed

 si
de

)

Dr
ivi

ng
 ch

ain
 re

tu
rn

 p
at

h 
sid

e
(ti

gh
te

ne
d 

sid
e)

(D
ur

ing
 d

ow
n 

op
er

at
ion

)

7

edl
Text Box
13/18




F 
I G

. 1
8

3

10

11
24

22

b

a

32

99
(S

en
so

r 2
)

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed

(4
) M

ea
su

re
m

en
t s

ec
tio

n 
on

 lo
os

en
ed

 si
de

31
(S

en
so

r 1
)

・ 
St

ar
tin

g 
po

int
 o

f
  m

ea
su

re
m

en
t

40
(S

en
so

r 3
)

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
 p

at
h 

sid
e

(ti
gh

te
ne

d 
sid

e)

Dr
ivi

ng
 ch

ain
 re

tu
rn

 p
at

h 
sid

e
(lo

os
en

ed
 si

de
)

(D
ur

ing
 u

p 
op

er
at

ion
)

7

edl
Text Box
14/18




F I G. 19

F I G. 20

S2

1 2 3 5 6

S1

1+m

Δt7

2+m 3+m 5+m 6+m

Time

X Sensor 3-2
   (measured value of
    tightened side)

Y Sensor 2-1
(measured value
 of loosened side)

Value proportionate
to amount of
looseness of chain

Operating time

Amount of
elongation

of chain
(mm)

edl
Text Box
15/18




F 
I G

. 2
1

3

11

10
24

22

a
b

32

99

・ 
St

ar
tin

g 
po

int
 o

f
  m

ea
su

re
m

en
t

(S
en

so
r 2

)

40
(S

en
so

r 3
)

(2
) S

ec
tio

n 
in

wh
ich

 ch
ain

 is
no

t e
lon

ga
te

d

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed

(4
) M

ea
su

re
m

en
t s

ec
tio

n
on

 lo
os

en
ed

 si
de

(3
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 lo

os
en

ed

31
(S

en
so

r 1
)

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
pa

th
 si

de
(lo

os
en

ed
 si

de
)

Dr
ivi

ng
 ch

ain
 re

tu
rn

 p
at

h 
sid

e
(ti

gh
te

ne
d 

sid
e)

(D
ur

ing
 d

ow
n 

op
er

at
ion

)

7

edl
Text Box
16/18




F 
I G

. 2
2

3

10
11

24
22

ba

32

99

31

(S
en

so
r 2

)

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed

(4
) M

ea
su

re
m

en
t s

ec
tio

n 
on

 lo
os

en
ed

 si
de

・ 
St

ar
tin

g 
po

int
 o

f
  m

ea
su

re
m

en
t

31
(S

en
so

r 1
)

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
 p

at
h 

sid
e

(ti
gh

te
ne

d 
sid

e)

Dr
ivi

ng
 ch

ain
 re

tu
rn

 p
at

h 
sid

e
(lo

os
en

ed
 si

de
)

(D
ur

ing
 u

p 
op

er
at

ion
)

7

(3
) S

ec
tio

n 
in

wh
ich

 ch
ain

is 
loo

se
ne

d

(2
) S

ec
tio

n 
in

wh
ich

 ch
ain

 is
no

t e
lon

ga
te

d

edl
Text Box
17/18




F 
I G

. 2
3

3

11
10

24
22

ab

32

99

・ 
St

ar
tin

g 
po

int
 o

f
m

ea
su

re
m

en
t

(S
en

so
r 2

)

(2
) S

ec
tio

n 
in

wh
ich

 ch
ain

 is
no

t e
lon

ga
te

d

(1
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 tig

ht
en

ed

(4
) M

ea
su

re
m

en
t s

ec
tio

n 
on

 lo
os

en
ed

 si
de

(3
) S

ec
tio

n 
in 

wh
ich

 ch
ain

 is
 lo

os
en

ed

31
(S

en
so

r 1
)

32

Dr
ivi

ng
 ch

ain
 o

ut
wa

rd
pa

th
 si

de
(lo

os
en

ed
 si

de
)

Dr
ivi

ng
 ch

ain
 re

tu
rn

 p
at

h 
sid

e
(ti

gh
te

ne
d 

sid
e)

(D
ur

ing
 d

ow
n 

op
er

at
ion

) 7

edl
Text Box
18/18



	21S0310_01.ai
	21S0310_03A,03B.ai
	21S0310_04,05.ai
	21S0310_06.ai
	21S0310_07.ai
	21S0310_08,09.ai
	21S0310_10.ai
	21S0310_11.ai
	21S0310_12.ai
	21S0310_13.ai
	21S0310_14,15.ai
	21S0310_16.ai
	21S0310_17.ai
	21S0310_18.ai
	21S0310_19,20.ai
	21S0310_21.ai
	21S0310_22.ai
	21S0310_23.ai



