JP 2015-202064 A 2015.11.16

(19) B EEHEFT (UP) w4 M4 F A BRA (1) S5 R A P 2
15BE2015-202064
(P2015-2020644)
43 AME TR27E11A16H (2015.11.16)
(51) Int.CI. F1 F—=a—F (%)
AO1D 34/68 {2006.01) AO1D 34/68 E Z2B0O83
AO1D 34/68 A

FEER RER BREO# L OL HEFREE (£28 R)

@) HEmES 5B 2014-82183 (P2014-82183) (71) B A 511268591

(22) R E SER265E4A 11H (2014. 4. 11) INAT P - T
2ZWz—Fr - SE-561-82 -7—
AZ—F - Fay b THas - 2

(74 I A 110000637
ISP RTRE A B Z T EREM

(72) RAE FO B
RER)BHFEEG LI TEIE NAZ/is—
+ - B THAEH”RA

(72) REAE B2 HE
RER/BHEEG 1 TEOE NAZ/i—
+ - B THAEH”RA

F 2—1 (5%) 2B083 AA02 BAO2 DAO2 EAIS HAZG

HAS4

(54) [FEADETR] HHIIEER

(GHoooo
00000000000O00000000000000
000000000O0000000000 =
0000000000 00O0O0O0O0000000000 éj %g/
0000000000000000000000000
000000000000 0000000000000
00000000C0C0C0C0O00O00000000000
000000000O00O0O00O00000000000 , 1
0000000000000000000000000 _
000000000000 0000000000000
0000000000 0O0O0O0O0O0000000000
000000000000000O0000000000
000000000000 0000000000000
0000000000 00O0O0O0O0000000000
oooo D
ooooooo i

4h. 48

4
/J R
134 13 1A 198, 4
15




e s s e [y [ |

Ooo0ooooooOgoo obOoo oo oooooogogoodg

OO0o0oogo0o4ddUoooDoouUoUdUoooDooUoUoooDooogoogg
OoOoooooo0ooooo4o0ooDooo 4o ooooogogoQgg
OO0 o0oooodoooouUooddUooDooUooUgooooogogg
OoOoooooo0oooooo0ooDooooooooogogoQgog
OO0Do0oooodoooouUodoooDooUoUUoooooggg

O 0Ooooo
O 0OoOooog
O 0Ooo0ooo
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oooo

O oOooo

O 0Ooo

O 0Oooo

O 0Ooo

OoooooooooooooooDooogogooao

OoOooooooOgoo oo oo oooooogogoodg

OoooooooooooooooDooogooao

OO0 oDooQgogoooog

OO0 ooDoooggogoao

OoooooogoQgoo

O Oooo
O 0Oooo

O
O
O
O
O
O
O

Ooo0oooQodg
OoOoo0oooogdg
Ooo0o0o0oooOodg
OoOoo0ooogogdg
Ooo0oo0oooQodg
OoOoo0oooogdg
Ooo0o0ooodg
OoOoo0oooogdg
Ooo0Oo0ooOodg
OoOoo0oooogdg

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O

O Ooooo
O OoOooo
O OooOooo
O OoOooao
O Ooo0ooo
O OooOooo
O Ooo0ooo

O
O
O
O
O
O
O

O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ

O Oogogo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooo0ooo
O 0OooOgooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooo0ooo

O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oo0ooao

O
O
O
O
O
O
O
O
O
O
OJ

O Oooo

(2)

O
O
O
O
O

O
O

]
]

JP

O
O

O
OJ

O
OJ

2015-202064 A 2015.11.16

O

O
O
O
O
O

O
OJ
O
O
O
O
O
O
O
O
O

[ |

gooooao
oooooao

gooooo

oooooao

gooooo

10

20

30

40

50



e e e Y Iy

O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo
O 0Oooo
O o0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O oOooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O oOooo
O o0Oooo
O 0Oooo
O o0Oooo

e s e e e R e e |
OOoooooooooooo0Dooooo0o0DoDoDoooooooao
e s e s e e e e B
Ooooooooooooo0ooooo0 o oDoDoooooooao
e s e e e e s e A

OoOoo0ooogod
O0Ooo0oooogd
OoOooooogod
OOoo0oooogd
OOoo0oood
OoOoo0oooogd
OoOoo0oood
OOoo0oooogd
OoOoo0ooood
OoOooooogd
OoOoo0ooood
OoOooooogod
OoOoo0ooood
OoOooooogod
I B
OoOoo0oooogd
Oo0Ooo0ooood
OoOoo0oooogod
O0Ooo0Ooood
OoOooooogod
OO0oo0oooogd
OoOooooogod
OO0ooooogd
OoOooooogod
OO0oo0oooogd
OoOooooogod
O0Ooo0oooogd
OoOoo0ooogod
OOoo0oooogod
Oooo0oood
OOoo0oooogd
OoOoo0oood

OO0 oo ooogogggogoooogogdg
Oo0ooooooooooogogdg
OO0 o0DoDoooggogooooogogdg
Oo0oooooooooooogoQgodg
OO0 oo ooogoggogoooooogogdg

O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0Ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

OOoo0ooooo
O 0O0ooooaog

O O

O Oooo

O
O
O
(]
O
O
O
O

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

OooooQgooo
OoooogoQgogoao
Ooo0oooQgooo
OoooogoQgogooao
Ooo0oooogooao
OoooogoQgooao
Ooo0oooOoooo
OoooogoQgooao
Ooo0oooOoooao
OoooogoQgooao
Ooo0ooooOoooao
Oo0ooogoQgooao

I Y o Y

I B
OOooooaog
O0Ooo0oooao
OOoo0oooog
O0Ooo0oooao
OoOooooaog
O0Ooo0oooao
OOoo0oooaog
I B
OoOooooaog
O0Ooo0oooao
OoOooooaog
I B
OoOoo0oooog
O0Oo0oo0ooao
OoOoo0oooaog
O0Oo0Ooo0ooa.o
OoOoo0oooogo
OO0Oo0oooog
OoOoo0oooao
OO0Oo0oooog
OoOoo0oooao
O0Oo0oooog
O0Ooo0oooo
OOoo0oooog
Oo0Ooo0oooao
OOoo0oooaog
I B
OOooooaog
O0Ooo0oooao

O Oooo

O 0o oo

O Oooo

O Ooogoo

O O0ooo

O Oooo

O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
OJ
O
OJ

I [ |
OoooooggQg
[ [y |
OooooogoQgQg
[y |
OooooogoQgQg
I [ |
OooooogoQgQg
OO0 o0oooogogdg
OooooogoQgQg
OO0 o0ooooggdg
OooooogQg™g
OOo0oooooggdg
OooooogQg-g
OoOooooggdg
OooooogoQgoQg
OOoooooggdg
OooooogoQgoQg
OOoooooggdg
Ooo0oooogoQgQg

€))

2015-202064 A 2015.

O
OJ
O
O
O
O
O
O
O

11.16

OoOooooaog
I B

O
O

OoOooooogod
OoOoo0ooood

OOooooggdg
I s [y |

O Oooo
O 0Oooo

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy

OOo0oDoo0o0U0oDoDooUUDoDoDooUUoooDooogogooao
Ooooooo0oooooooDoDoDooo0ooDoooogogoooao
OOo0oooo0oU00oDoDooUUoUoDoDooUUoooDooogogooao

e ) e e e e e s [
Ooo0ooooo o0 oo ooo o0 ooooogQgoQg
OO0 ooouogddooDooog oo ooogogog

O 0Ooo0oooao

O
O
O
O
O
]

oo oooooogooo
OO0 ooooogogogoao
oo oooooogooo
OO0 ooooogogogoo
oo oooooogoooo
OO0 ooooogogooo
Ooooooooogoooo
OO0 ooooogogooo
Ooooooooogoooao
OO0 ooooogogooo

O0Ooo0oooaoo
O OooOoooaog
O0Ooo0oooao
O Ooo0oooaog

OoOooooodg OoooooQgooao

O 0OooOooood
O 0Ooo0oooao

O Ooo0oooao

Oo0oooogodgogooao

O Ooo0oooao

OooooooQgooao

O Oo0oooao

Oo0oooogodgQgogooao

O Oo0ooogoao

O 0Ooo0oooao

O Ooo0ooo
O Ooogooao
O 0Ooo0ooo
O Ooooao
O Ooo0ooo
O Ooooao
O Ooo0ooo
O Ooooao
O Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo

OooooooQgooao

O 0Ooo0oooao

O Ooo0oooao

Oo0oooogodgQgogooao

O 0Ooooao
O oOoo0ooo
O oOoooo
O o0Ooo0ooo
O oOoooo
O o0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooooog
O oOoooo
O Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooao
O oOoooo
O Ooooo
O o0Ooooao
O oOoooo
O o0Ooo0ooo
O oOoooo
O o0Ooo0ooao

O 0Ooo0oooao

OooooooQgooao

O Ooo0oooao

Oooooogodgooao

O 0Ooo0ooo0oao

Oooo0ooogoogoao
Oooooogogoao
Oooo0ooogoogoao
Oooooogogoao

O Oooooao

OooooooQgooao

O 0Ooo0oo0oo0oao

Oooooogodgooao

O Ooo0oooao

OooooooQgooao

O 0Ooo0ooo0oao

OooooooOgodg
Oooooooogdg
Ooooooodgadg

Oooooodgooao

O Ooo0oooao

4)

goad

Oooo0ooodgooao
Oo0ooooQgooao

O 0Ooo0ooOoo0oao
O Ooo0oooao

O Oooo

O O

Ooooooodgooao

O 0Ooo0ooOoo0oao

OoooooQgooao

O 0Ooo0oo0oao
O oOoooo
O 0Ooooo
OoOoooo
O 0Ooooo
OoOoooo
O Ooooo
O oOoooo
O Oooogoao
O oOoooao
O Ooooo
O oOoooo
O oOooogoao
O oOoooao
O oOoooo
O oOoooao

O Ooo0oooao

O 0ooo

O 0Oo0ooOoo0oao

O 0o oo

O Oooo

O Ooo0oooao

O Oooo

OooOood

OoOoo0ooOgogano

JP

O Oooo

O Ooo0oooao

O O0Oogo

O Oo0ooogoaog

2015-202064 A 2015.

gooooooooan

O O0ooo

O Ooo0oooao

O Ooogo

O Ooo0oooao

O Oooo

O Ooo0oooao

O Oooo

O Ooo0ooogoao

O 0Oooo

O Ooo0oooao

O Oooo

O
O
O
O
O
]

O O0ooo

O Oooo

O O0ooo

11.16

O Oooo

O 0Oooo

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy

OoOooo0oogoogood
Ooo0oo0oo0oo0oood

e e s e e e ey e e e R Y Y I
I ) e e e e sy e s I Iy
e ) s e e ey e s e e e e Y Y I

O Oooo

O0Ooo0oooogod
OOoo0oooao
O OooOoooo
O0Ooo0oooao
O Ooo0oooo
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oo0ooao
OOoo0oooao
O 0Oo0oo0ooao
OOoo0oooao
O 0Oo0oo0ooao
O Ooo0oooao
O 0OoO0Oooo
OOoo0oooao
O 0Oo0Ooooo
OOoo0oooao
O Ooo0oooao
OOoo0oooao
O Ooo0oooo
OOoo0oooao
O Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao

O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O 0Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooog
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooo.o

Oooo0oooodg
OOoo0oooogd
OooOoo0ooodg
OoOoo0oooogdg
Oooo0oooodg
OoOoo0oooogdg
Ooo0oo0oooodg
OoOoo0oooogdg
OooOoo0oooOod
OooOoo0oooogdg
OooOoo0ooood
OoOoo0oooogdg
OooOoo0oooodg
OoOoo0oooogdg
Ooo0Ooo0ooood
Ooo0oooogdg
OooOoo0ooood
Ooo0oooooQgdg
OooOoo0ooood
Ooooooogdg
OOo0o0oooogdg
Oo0oooogodg
OOo0o0oooogdg
OooOoo0oooogodg
OOo0o0ooogdg
OooOoo0ooooOodg
OOoo0oooogdg
OooOoo0oooodg
OoOoo0oooogdg
Ooo0oo0ooodg
Oo0oo0oooogdg
Ooo0oo0oood

OooooogogQg-g

Oooooooogdg
OO0 oooogdg
Oooooooogg
OOooooogg
OoooooooQgodg
OOooooogdg
Oooooooodg
Oooooogdg
Oooooooogog

O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Ooo
O Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo

OOoooooggdg

O Oooo

Ooo0ooogoQgQg

O Oooo

OOoooooggdg

O Oooo

OooooogoQgQg

O Oooo

OOoooooggdg

O Oooo

Ooo0ooogoQgQg

O 0Oooo

OOoooooggdg

O Oooo

OoOoo0ooogoQgQg

O O0ooo

Ooooooggdg

OooOoo0oooogdg
OooOoo0oooOodg
Oo0oo0oooogdg
OooOoo0oooodg
Ooooooogodg
OooOoo0oooodg
Ooooooogdg
Ooo0Ooo0ooood
OoOoo0oooogdg
OooOoo0ooooadg
Oo0oooogodg
OOo0oo0oooogdg
Oo0Ooo0ooodg
OO0Oo0ooodg
OoOoo0ooodg
OO0Oo0ooodg
Oo0oo0oood
OO0Oo0ooodg
Oo0Ooo0ood
OO0Oo0ooodg
Oo0Ooo0ood
OOoo0ooodg
Oo0Ooo0oood
OoOoo0ooodg
Oo0Ooo0ood

O Oooo

OOoo0ooogodg-g

O O0ooo

Oooooogogdg

O Oooo

OoOoo0oooQgdg

O O0ooo

Oooooogogdg

O Oooo

)

OoOoo0ooodgd

O 0Oooo

OOoooood
OOoo0oo0oood
OoOoooood
O0Ooo0oo0oood
OoOoooood
O 0O0oOooood
OoOoooood
O 0O0oOooood
OoOoooood
O 0Ooooood
OoOoooood
O 0OooOooood
OooOoooood
O Ooooood
OoOoo0ooood
O Ooo0ooood
OoOoo0ooood
O Ooooood
OoOoo0ooood

O Oooo

O 0Oooo

O Oooo

O 0ooo

O Oooo

O o0ood

O Oooo

O O oo

2015-202064 A 2015.

O Oooo
O Ooogo
O 0Oooo
O Oooo
O Oooo
O 0o oo
O Oooo
O Oooo
O Oooo

11.16

O Ooooo
O 0Ooo0ooo

O Ooo0oooao
O0Ooo0oo0ooao

O Oooo
O 0Oooo

O Oooooao
O0Ooo0oooao

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

OoooooooDooooooDooooooooogdg

Oo0oooooooooooooDoDoDoooogooooao
OO0 o0oDooggUoooDooUgUoooDooog4ogooooaog
OoooooooooooooDoDoDooooooooao

O OoOgooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
OO oo
O Oooo
OO oo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

OoOooooooOoooboo oo ooooogogood

OoooooooooooooDooooooooogdg

OO0 o0DooDo40oooo4oggogoooogoggg

O 0Oooo
O 0Ooog
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0ooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
OO oo
O 0Oooo
O O0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

OOo0ooo40oUoooDoDooUooUoooDoDooUogoooogdg

O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
OoOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo

OoOoo0ooood
O0Ooooood
OoOoo0ooood
OO0Ooo0ooood
OoOoo0oood
OOoo0ooood
OoOoo0oood
O0Ooo0ooood
OoOoo0ooood
O0Ooo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoooood
Oo0Ooo0ooood
OOoooood
Oo0Ooo0oo0oood
OOoooood
O0Ooo0ooood
OOoooood
OO0Oo0ooood
OOoo0ooood
OO0Ooo0ooood
OoOoo0ooood

O 0Ooooo

oo o ooooogoQgg

O 0Oo0oooo
O Oo0gooao
O 0Oo0oooo
O OoQgooo
O 0Ooo0oooo
O OoQgooo
O O0Oo0oooao
O OooQgooo
O 0Oo0oooao

O O0Oogoao

OO0 oooooggg

O 0Ooooo

oo o ooooogoQgg

O Ooogoo

OooOoogogoao
Ooooooogoogooao
Ooooogogoao
Ooooooogoogooao
Ooooogogoao
Ooooooogoogogoao
Oooooogogogoao
Oooo0ooogoogogoao
Ooooogogoao
Oooo0oooogoao
Oooooogogoao
Oooo0oooogoao
Oooooogogooao
Oooo0oooogooao
Ooooooogogoao
OooOoo0ooooogooao
Oooooogogooao
OO0 ooogogoao
Ooooooogogoao
Ooooogogoao
Ooooooogogoao
Ooooogogoao
Ooooooogoogooao
Ooooogogoao
Ooooooogoogooao
Ooooogogoao
Ooooooogoogooao
Ooooogogoao
Ooooooogoogoao
Ooooogogoao
Ooooooogogogoao

O 0Ooo0ooo

O Ooogoo

O 0Ooo0ooo

O Ooogoo

O 0Ooo0ooo

O Ooogooo

O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0oo0oao
O Ooooo
O 0Oo0oo0oao
O 0Ooooo
O 0OoOooog
O Ooooo
O 0OoOooo
O 0Ooooo
O 0OooOooo
O Ooooao
O 0OooOooo
O 0Ooooao
O 0Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao

O 0Ooo0ooo

O Ooogooo

O 0Ooo0ooo

O Ooogooo

(6

O 0Ooo0ooo

O Ooogooo

O 0Ooo0ooo

O 0ooo
O 0Oooo
O 0Ooo
O 0Oooo
O O0Ooo
O oOooo
O Ooo
O Oooo
O 0Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O O0ooo

O oOooo

O 0Ooo

O oOooo

O Oooo

JP

O oOooo
O 0Oooo

2015-202064 A 2015.

O 0Oooo

O 0Oo0Ooooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooo
O Oo0oooo
O 0Ooo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao
O Ooo0oooo
O 0Oo0oo0ooao

O 0Oooo

O oOooo

O 0Oooo

O 0Oooo

O 0Oooo

O 0Oooo

O oOooo

O 0Oooo

11.16

O 0Oooo

O o0Oooo

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I
e s e e e R e ) e ) e e s e s Y Y

O 0Ooo0oooo
O Oo0oooo
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooo
O 0Ooo0oooao
O Ooo0oooo
O 0Ooo0oo0ooao
O Ooo0oooo
O 0Ooo0ooOooao
O 0Ooo0oooo
O 0Oo0oo0oo0oao
O 0Ooo0oooo
O 0Oo0oo0oo0oao
O 0Oo0oooo

O
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
OJ

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooo0ooo
O O oQgogo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0gooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O OooQgoo
O 0Ooo0ooo
O Ooogoo
O 0Oo0ooo
O 0Ooogoo
O 0Oo0ooo
O 0Ooogoo
O O oQgogo
O 0Ooogoo
Y Y

O o0 oooogogo
O oD oooogogog
oo oooogogo
O oD oooogogog
oo oooogogo
O oo ooogogog
Oooooooogogo
O oo ooogogoQg
Ooooooogoogo
O o oooogogog
Oooooooogogo
O o oooogogog
Ooooooogogoo

O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Ooo
O Oooo
O 0Ooo
O Oooo
O 0Ooo
O Oooo
O 0Oooo
O Oooo
O

OoooooogoQgoo
Ooooooggoao
OoooooogoQgoo
Ooooooggoao
Ooooooogoogoo

O 0Ooooo
O Ooogoao
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo

OOooooogg
Oooooooodg
O Oooooogdg
Ooooooodg
Ooooooogdg
OoooooooOgodg
Ooooooogdg
Ooooooodg
Oooooogg
Oooooooodg
Ooooooogdg
Oooooooodg
Oooooooggdg
Oooooooodg
Oooooooogg
OO0 ooooogg
Oooooooogg
OO0 oooogdg
Oooooooogdg
OO0 oooogdg
Oooooooogdg
O Oooooogg
Oooooooogodg
OOooooogg
OoooooooQgodg
O Oooooogdg
Oooooooogodg
OOooooogdg
Oooooooodg

Ooooogogao
OooOooooOoogao
Ooooogogoao
OoooooOogao
Oooooogogoao
OooOooooOoogano
OoooooQgogao
OOo0ooogogaog
OoooooQgogao
OOo0ooogogaog
Oooooogogao
OOo0ooogogaog
Ooooooogogao
OOo0ooogogaog
OoooooQgoogao
Ooooogogaog
Ooooooogoogao
OoooogogaoQg
Oooo0ooood

P

O 0Oooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O oOoooo
O o0Ooo0ooo
O oOoooo
O o0Ooo0ooao

JP

[ |
O d

2015-202064 A 2015.

O
O

O
O

O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo

O
O
O
O
O
O
O
O
O
O
]

O
O
(]

11.16

Ooooogogao
OoooooOooQgao

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I
e s e e e R e ) e ) e e s e s Y Y

OoOoo0ooog
OOoo0ooodg
OoOoo0ooogd
OOoo0ooog
I B
OoOoo0ooog
O0Ooo0oooand
OoOoo0ooog
I B
OoOoo0ooodg
O0Ooo0oo0ooao
OoOoo0ooog
O0Ooo0oooao
OoOoo0ooog
I B
OoOoo0oooog
O0Oo0Oo0ooao
OoOoo0ooog
O0Ooo0Oo0ooa.o
OoOoo0ooog
OO o0oooog
I o B
OO0oOo0ooog
OoOoo0ooogdg
O0Oo0ooodg
I B
OOoo0ooog
I B
OOoo0ooog
I B
OoOoo0ooog
I B
OoOoo0ooog
I B

O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O 0Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao

O0Ooo0oooaoo
O Ooo0oooo
O0Ooo0oooaoo
O Ooo0oooao
O0Ooo0oooao
OOooOoooao
O0Ooo0oo0ooaoo
O Ooo0oooao

Ooooooogdg

OoOoo0ooogod
O0Ooo0oooogd
OoOooooogod
OOoo0oooogd
OOoo0oood
OoOoo0oooogd
OoOoo0oood
OOoo0oooogd
OoOoo0ooood
OoOooooogd
OoOoo0ooood
OoOooooogod
OoOoo0ooood
OoOooooogod
I B
OoOoo0oooogd
Oo0Ooo0ooood
OoOoo0oooogod
O0Ooo0Ooood

O Ooooo
O OoOooo
O OooOooo
O OoOooao
O Ooo0ooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Ooo0ooao
O Ooooo

OooooooOgod
OoOoo0oooogd
Oooo0oooOgod
OOoOo0oooogd
Oooo0oood
OoOoo0oooogd

Oo0ooooogg

OooooooQgdg

Oooooogdg

OooooooQgodg

Oooooogdg

OoooooooQgodg

O0Ooo0oooao

Oooooogdg

O Ooo0oooao

O 0Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O O0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O O0OoOgoao
O Ooooo
O O0OoOooo
O Ooooo
O OoOgoao
O Ooooo
O Ooogoao
O Ooooo
O Ooogoao
O Ooo0ooo
O Oooo

O 0Oooo

O Oooo

O 0Oooo

OooooooQgodg

O0Ooo0oo0ooao

Ooooooogdg

O Ooo0oooao

OooooooQgodg

O0Ooo0oo0ooao

Oooooooogg

OOoo0oooao

OooooooOodg

O 0Ooo0oo0ooao

O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O 0o oo
O 0Oooo
O Oooo
O Oooo

Oooooooogdg

OOoo0oooao

C))

OooooooOodg

O0Ooo0oo0ooao

Ooooooogdg

OOoo0oooao

Ooooo0oooodg

O 0Ooo0oo0ooao

Oooooooogg

O Ooo0oooao

Oooooooogoadg

O 0o oo

O 0Oo0oo0oo0oao

Oooooooogg

OOoo0oooao
O Oo0ooogoao
O Ooo0oooao
O OoO0oooaog
O Ooo0oooo
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao

O Oooo

OOoo0oooaoo

Oooo0ogoood

O o0ood

OoOoo0oo0ogao

Oooooooogdg

O Oooo

O Ooo0oooaoo

OOo0Dooooggdg

O O oo

O 0Oo0oooo

2015-202064 A 2015.

Oooooooogdg
OoOooooogdg
Ooooooogdg
Oooooogdg
OooooooQgdg
Oooooogdg
OooooooQgdg
OoOooooogdg
OooooooQgodg

O Oooo
O O oo
O Oooo
O O oo
O Oooo
O 0o oo
O Oooo
O 0o oo
O 0Oooo

OOoo0oooao
O Ooo0oooo
O 0Ooo0oooao
O Ooo0oooaog
O0Ooo0oooao
O Ooo0oooo
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao

11.16

O 0o oo O Ooo0oooao Ooooooogdg O Oooo
O 0o oo O0Ooo0oo0ooao Ooo0o0o0ooOod O 0Oooo

O Ooo0oooao
O0Ooo0oooao

10

20

30

40

50



e e e Y Iy

ey e e A

Oo0ooooooooogogoogogoo
Ooo0ooooooooooooogooao
Oooooooooooogooogogoo
Ooo0ooooooooooooooa.o

O 0OoOooo
O 0Ooooao
O 0OoOooo
O 0Ooooao
O 0OooOooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O 0Ooooo

Oo0ooooo0ooooDoDooo0 oo oooooooDooogooao

ey A
OooocoOoooooooooooooooooooooooooobooo.o

Oo0DoDooo4gogooooogogogog

Oooo:

OO0 oooooggog

OO0 Do ooo4gQgooDoooggogoo

O 0Ooo0gooo
O O ogoo
O 0Ooo0ooo
O O ogoo
O 0Ooo0ooo
OO ogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0gooo
O 0Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooogooo
O 0Oo0ooo
O 0Ooogooo
O O oQgogo
O 0Ooooo
O O oQgogo
O 0Ooooo
O O ogogo
O 0Ooooo
O 0O ogoo
O 0Ooo0gooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0gooo

O Oooo
O O oo
O Oooo
O Oooo

O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O oOooo
O 0Ooo
O oOooo
O 0Ooo
O oOooo
O 0Ooo
O oOooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo

O 0Ooo0oooo
O O0Oo0oooao
O 0Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O Ooo0goooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Oooo

O
O
O

O

O 0Oooo

O oOoooo O O oOooo

O 0Ooooo
OoOoooo

O 0Oooo

O
]
O
]
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0Oooo

O Oooo

O 0Oooo

Oooo:

O oOooo

O oOoooo

O 0Oooo

O
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao

O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Oooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O Ooooo
O oOoooo
O Ooooo
O oOoooao
O oOoooo
O oOoo0ooao
O oOoooo
O oOoo0ooao

O oOooo

O 0Oooo

O oOooo

O
O
O
O
O
O
O
O
OJ

O 0Ooo

O oOooo

€))

O
O
O
O
O
O
O

O

O

OO oooO
Oo0ooQg
Oo0OoOoQg
Ooooz:

|

O

O

O

JP

O
O

O
OJ

O O
O d

O
O

O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O Ooooo
O o0oooo
O Ooooo
O oOoooo

2015-202064 A 2015.

O
O
O
]
O
]
O
O
O
O
O

O
OJ
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O oOoooo
O o0Ooo0ooao

11.16

10

20

30

40

50



(10) JP 2015-202064 A 2015.11.16

goooooooooo..obooooao

guggono ggoano

10
)
"
122
|
112

o



(11) JP 2015-202064 A 2015.11.16

ogoon ogoogn
#\__W,
2 S
|
\/j%
— )/—\: \V/v:r_: -

15A 158,
15

{l

ggono ggoano

158




(12) JP 2015-202064 A 2015.11.16

ogogoano oggoao

=t \_W,

4, 4B
)

(

Rt
215

210
(>

R
32>2
a
312
\
215A  215B

N N
N o~
LA A —
f{_\‘
)

ggono

410
4

/e




(13) JP 2015-202064 A 2015.11.16

gooooooaod
PORTABLE WORK MACHINE
TECHNICAL FIELD
0 00010
The present invention relates to a portable work machine. Specifically, t
he present invention relates to a portable work machine such as a brushcutter or
a hedge trimmer having a vibration-absorbing grip.
BACKGROUND ART
0O 00020
An example of a portable work machine including a typical vibration-absor
bing grip is disclosed in a form of a brushcutter in Patent Literature 1. The br
ushcutter disclosed in Patent Literature 1 is driven by an engine. The brushcutt
er includes an outer pipe, and a loop handle and a vibration-absorbing grip prov
ided on the outer pipe. An operator grips the loop handle and the vibration-abso
rbing grip for operating the brushcutter. Fig. 9 is a cross section of a vibrati
on-absorbing grip 410. As shown iIn Fig. 9, the vibration-absorbing grip 410 incl
udes a first expandable portion 411 provided on one end of the vibration-absorbi
ng grip 410 and a second expandable portion 413 provided on the other end of the
vibration-absorbing grip 410, and a first mass forming portion 414 provided bet
ween the expandable portions 411 and 413. The first mass forming portion 414 def
ines a grip portion of the vibration-absorbing grip 410. The brushcutter disclos
ed in Patent Literature 1 absorbs vibrations generated during an operation by th
e First expandable portion 411 and the second expandable portion 413 to reduce t
he vibrations transmitted to the operator.
CITATION LIST
PATENT LITERATURE(S)
O 00030
Patent Literature 1 JP-A-2007-068408
SUMMARY OF THE INVENTION
PROBLEM(S) TO BE SOLVED BY THE INVENTION
0 00040
However, since the vibration-absorbing grip 410 disclosed in Patent Liter
ature 1 defines a single-degree-of-freedom system whose damper is provided by th
e Tirst expandable portion 411 and the second expandable portion 413 and whose m
ass is provided by the first mass forming portion 414, the vibrations transmitte
d to the operator cannot be sufficiently damped. Further, a damping effect for t
he vibrations of the mass gripped by the operator is small.
O 00050
An object of the invention is to provide a portable work machine that is
adapted to efficiently absorb the vibrations transmitted to the operator and is
adapted to provide a large damping effect.
MEANS FOR SOLVING THE PROBLEM(S)
O 00060
A portable work machine according to an aspect of the invention includes:
a pipe-shaped grip mount portion; and a vibration-absorbing grip attached to th
e grip mount portion, where a vibration model of the vibration-absorbing grip is
provided by a multi-freedom-degree vibration system at least including: a first
damper; a first mass; a second damper; and a second mass, and, in the vibration
—absorbing grip embodying the vibration model, the Ffirst damper and the second d
amper are respectively provided by a first expandable portion and a second expan
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dable portion, the first mass and the second mass are respectively provided by a
Ffirst mass forming portion and a second mass forming portion, and the first mas
s forming portion or the second mass forming portion is gripped by an operator.

0 00070

According to the above aspect of the invention, when a relative displacem
ent is generated between the grip mount portion and the first and second masses
in accordance with vibrations of the grip mount portion of the portable work mac
hine, the relative displacement is converted into vibrations of non-gripped one
of the Ffirst mass forming portion and the second mass forming portion providing
the First mass and the second mass (the one of mass forming portions not gripped
by an operator will be referred to as a "sub vibration system” and the other on
e of mass forming portions gripped by the operator will be referred to as a "mai
n vibration system" hereinafter). When the sub vibration system is vibrated, an
apparent mass (equivalent mass) of the sub vibration system increases relative t
0 an actual mass due to an inertial effect of the sub vibration system. Accordin
gly, a large reaction force (inertial force) relative to the mass of the sub vib
ration system is generated, thereby efficiently damping the vibration of the mai
n vibration system. Further, the first and second dampers enhance the damping ef
fect against the vibrations of the main vibration system.

O 00080

In the portable work machine according to the above aspect of the inventi
on, it is preferable that the vibration model of the vibration-absorbing grip fu
rther comprises a third damper, and, in the vibration-absorbing grip embodying t
he vibration model, the second mass forming portion further includes a ring memb
er disposed between the second expandable portion and a third expandable portion
that defines the third damper, and the first mass forming portion is tubularly
shaped and is gripped by the operator.

According to the above arrangement, since the tubularly shaped first mass
forming portion is gripped by the operator, the first mass forming portion defi
nes the main vibration system and the second mass forming portion defines the su
b vibration system that generates the inertial force, thereby efficiently dampin
g the vibrations transmitted to the operator. Further, since the second mass for
ming portion of the vibration-absorbing grip includes the ring member interposed
between the second expandable portion and the third expandable portion, the dam
ping effect for the vibrations of the ring member defining a part of the sub vib
ration system can be enhanced by the second expandable portion and the third exp
andable portion.

O 00090

In the portable work machine according to the above aspect of the inventi
on, it is preferable that, in the vibration-absorbing grip embodying the vibrati
on model, the First damper is provided by the Tirst expandable portion and the t
hird expandable portion, the first mass forming portion and the second mass form
ing portion define a double-tube structure, the second expandable portion is int
erposed between the first mass forming portion and the second mass forming porti
on, and an outer one of the first mass forming portion and the second mass formi
ng portion that define the double-tube structure is gripped by the operator.

According to the above arrangement, the outer one of the mass forming por
tions that define the double-tube structure provides the main vibration system g
ripped by the operator and inner one of the mass forming portions provides the s
ub vibration system to generate an inertial force, thereby efficiently absorbing
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the vibrations transmitted to the operator. Further, since the second expandabl

e portion is interposed between the first and second mass forming portions that
define the double-tube structure, the entire length of the vibration-absorbing g
rip can be reduced as compared with an instance in which, for instance, the firs
t mass forming portion and the second mass forming portion are provided in serie
s and the second expandable portion is interposed between the first and second m
ass forming portions.

0O 00100

In the portable work machine according to the above aspect of the inventi
on, it is preferable that the first expandable portion and the third expandable
portion are respectively provided on both ends of the vibration-absorbing grip,
and a fixing portion to be fixed to the grip mount portion is provided on an out
er end of each of the first expandable portion and the third expandable portion.

According to the above arrangement, since the fixing portion adapted to b
e fixed to the grip mount portion is provided on the outer end of each of the fi
rst expandable portion and the third expandable portion of the vibration-absorbi
ng grip, the vibrations of the grip mount portion can be reliably converted into

the vibrations of the sub vibration system. Accordingly, the vibrations of the
main vibration system can be efficiently absorbed.

O 00110

In the portable work machine according to the above aspect of the inventi
on, it is preferable that the first mass forming portion surrounds the grip moun
t portion with a space defined between the first mass forming portion and the gr
ip mount portion.

According to the above arrangement, since the first mass forming portion
surrounds the grip mount portion in a manner spaced apart from the grip mount po
rtion, the vibration-absorbing grip can be thinned as compared with an instance
in which, for instance, the first mass forming portion is provided in parallel w
ith the grip mount portion.

BRIEF DESCRIPTION OF DRAWING(S)

0 00120

Fig. 1 is a perspective view showing a brushcutter provided with a vibrat
ion-absorbing grip according to a first exemplary embodiment of the invention.

Fig. 2 shows a vibration model of the vibration-absorbing grip according
to the Ffirst exemplary embodiment.

Fig. 3 is a perspective view showing the vibration-absorbing grip accordi
ng to the first exemplary embodiment.

Fig. 4 is a cross sectional view showing the vibration-absorbing grip acc
ording to the first exemplary embodiment.

Fig. 5 is a perspective view showing a second mass according to the first

exemplary embodiment.

Fig. 6 is a graph showing vibration absorption effects obtained in the fi
rst exemplary embodiment and in a comparative example.

Fig. 7 shows a vibration model of a vibration-absorbing grip according to

a second exemplary embodiment.

Fig. 8 is a cross sectional view showing the vibration-absorbing grip acc
ording to the second exemplary embodiment.

Fig. 9 is a cross sectional view showing a typical prior-art vibration-ab
sorbing grip.

DESCRIPTION OF EMBODIMENT(S)
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0 00130
First Exemplary Embodiment
A brushcutter provided with a vibration-absorbing grip 10 according to a
Ffirst exemplary embodiment of the invention will be described below with referen
ce to Figs 1 to 6. The portable work machine in the first exemplary embodiment i
s a brushcutter 1 shown in Fig. 1. The brushcutter 1 is provided with a power un
it 2 at a first end of an outer pipe 4 and is configured to rotate a disc-shaped
cutter blade 5 provided at a second end of the outer pipe 4 with the power unit
2. In the description below, a side near the power unit 2 in an axial direction
of the outer pipe 4 will be referred to as a "base end side"™ and a side near th
e cutter blade 5 will be referred to as a "'distal end side."
0 00140
The power unit 2 includes an engine 2A. A housing 9 for supporting the ou
ter pipe 4 is fixed to the power unit 2. A driveshaft of the engine 2A is connec
ted to one end of a shaft (nhot shown) rotatably inserted in the outer pipe 4 thr
ough a centrifugal clutch (nhot shown) housed in the housing 9. An attachment por
tion 3 i1s connected to the other end of the shaft. The cutter blade 5 is attache
d to the attachment portion 3. The centrifugal clutch is connected with the shaf
t when the engine speed of the engine 2A is at a predetermined speed or more and
is disconnected when the engine speed of the engine 2A falls below the predeter
mined speed.
0 00150
The brushcutter 1 of the First exemplary embodiment is a so-called two-gr
ip brushcutter. The vibration-absorbing grips 10, 10 are attached to each of a d
istal-end-side grip mount portion 4A of the outer pipe 4 and a base-end-side gri
p mount portion 4B of the outer pipe 4. An operator grips the vibration-absorbin
g grips 10, 10 with both hands to operate the brushcutter 1. The two vibration-a
bsorbing grips 10, 10 are of substantially the same configurations except for a
hole for a cable to pass through or the like. The base-end-side vibration-absorb
ing grip 10 is held between the above-described housing 9 and an operating porti
on 6. The distal-end-side vibration-absorbing grip 10 is provided at a distal en
d side of the operating portion 6 in a manner spaced apart by a predetermined di
stance. Detailed structure of the vibration-absorbing grip 10 will be described
later.
O 00160
A safety lever 7 and a throttle lever 8 are provided on the operating por
tion 6. The throttle lever 8 is used for adjusting the engine speed of the engin
e 2A_. The safety lever 7 is a switch for enabling/disabling an operation of the
throttle lever 8. When the safety lever 7 is released, the operation of the thro
ttle lever 8 is disabled and the engine speed of the engine 2A is set at an idli
ng speed lower than the predetermined engine speed. At this time, since the cent
rifugal clutch is disconnected, the cutter blade 5 does not rotate. On the other
hand, when the safety lever 7 is gripped, the operation of the throttle lever 8
is enabled, so that the engine speed of the engine 2A changes in accordance wit
h an operation amount of the throttle lever 8 and the rotation speed of the cutt
er blade 5 changes in accordance therewith.
0O 00170
Next, the detailed structure of the vibration-absorbing grip 10 will be d
escribed.
Fig. 2 shows a vibration model of the vibration-absorbing grip 10 accordi
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ng to the Ffirst exemplary embodiment. As shown in Fig. 2, the vibration model of
the vibration-absorbing grip 10 is defined as a two-degree-of-freedom vibration
system. The vibration model of the vibration-absorbing grip 10 includes in seri
es a first damper 111, a first mass 114, a second damper 112, a second mass 115,
and a third damper 113. The first damper 111 includes a viscous element 121 and
a spring element 131 in parallel. The second damper 112 includes a viscous elem
ent 122 and a spring element 132 in parallel. The third damper 113 includes a vi
scous element 123 and a spring element 133 in parallel.
O 00180
The vibration-absorbing grip 10 embodying the vibration model shown in Fi
g- 2 will be described below.
The First to third dampers 111 to 113 in the vibration model respectively
correspond to the first to third expandable portions 11 to 13 of the actual gri
p- The first and second masses 114 and 115 in the vibration model respectively c
orrespond to the first and second mass forming portions 14 and 15 of the actual
grip.
0O 00190
Fig. 3 is a perspective view of the vibration-absorbing grip 10. Fig. 4 i
s a cross sectional view of the vibration-absorbing grip 10. The distal end side
of the brushcutter 1 is positioned at the right side in Figs. 3 and 4. The vibr
ation-absorbing grip 10 includes the first expandable portion 11, the first mass
forming portion 14, a second expandable portion 12, a second mass forming porti
on 15 and the third expandable portion 13 arranged in this order from the distal
end side. The first expandable portion 11, the first mass forming portion 14, t
he second expandable portion 12, the second mass forming portion 15 and the thir
d expandable portion 13 are coaxially disposed.
0O 00200
The first expandable portion 11 at the most distal end side is a short-tu
be member having a radially bulged trunk portion and is provided by a material h
aving both viscosity and elasticity (e.g. a viscoelastic rubber). The first expa
ndable portion 11 is axially expandable. A fixing portion 11A of a small diamete
r is provided at a distal-end-side end of the First expandable portion 11. The F
ixing portion 11A rigidly holds the grip mount portion 4A (4B) of the outer pipe
4. The Fixing portion 11A is tightened by a spring band (not shown) to rigidly
hold the first expandable portion 11 to keep the first expandable portion 11 fro
m being displaced relative to the grip mount portion 4A (4B).
0 00210
The first mass forming portion 14 is a portion at which the vibration-abs
orbing grip 10 is to be gripped and is a tubular component whose diameter is lar
ger than that of the outer pipe 4. The First mass forming portion 14 includes an
inner cylinder 14A and an outer cylinder 14B that are integrally molded. The in
ner cylinder 14A is provided by a rigid member (e.g. aluminum tube) in order to
prevent deformation when being gripped by an operator. The outer cylinder 14B is
provided by an elastic member (e.g. rubber) in order to enhance the touch feeli
ng and prevent slippage. A base-end-side end of the Ffirst mass forming portion 1
4 is connected to a distal-end-side end of the second expandable portion 12 over
the entire circumference thereof.
0 00220
The second expandable portion 12 is a short-tube member having a radially
bulged trunk portion and is provided by a material having both viscosity and el
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asticity (e.g. a viscoelastic rubber). The second expandable portion 12 is expan
dable in three directions (a vertical direction, a horizontal direction and an a
xial direction) and surrounds the grip mount portion 4A (4B) with a space define
d therebetween. A base-end-side end of the second expandable portion 12 is conne
cted to a distal-end-side end of the third expandable portion 13 over the entire
circumference thereof.
0 00230
The third expandable portion 13 is configured substantially in the same m
anner as the above-described first expandable portion 11 and is provided with a
small-diameter fixing portion 13A at a base-end-side end thereof. The fixing por
tion 13A rigidly holds the grip mount portion 4A (4B). The fixing portion 13A is
tightened by a spring band (not shown) to rigidly hold the third expandable por
tion 13 to keep the third expandable portion 13 from being displaced relative to
the grip mount portion 4A (4B).
0 00240
The second mass forming portion 15 is provided between the second expanda
ble portion 12 and the third expandable portion 13. The second mass forming port
ion 15 includes a connecting portion 15A made of a rubber and a ring member 15B
put around the outer circumference of the connecting portion 15A. As shown in Fi
g- 5, the ring member 15B is a substantially annular member having a slit at a p
art thereof in the circumferential direction. The ring member 15B is provided by
a metal such as iron.
O 00250
In the case of the brushcutter 1 with the above-described arrangement, wh
en a relative displacement occurs between the grip mount portion 4A (4B) and the
First and second mass forming portions 14 and 15 of the vibration-absorbing gri
p 10 because of vibrations of the outer pipe 4 during the operation of the engin
e 2A, the relative displacement is converted into vibrations in three directions
of the second mass forming portion 15 not gripped by an operator. When the seco
nd mass forming portion 15 is vibrated, an apparent mass (equivalent mass) of th
e second mass forming portion 15 increases relative to an actual mass due to an
inertial effect thereof. Accordingly, a large reaction force (inertial force) re
lative to the mass of the second mass forming portion 15 is generated, thereby e
fficiently absorbing the vibrations of the first mass forming portion 14 gripped
by the operator. Further, a large damping effect against the vibrations of the
First mass forming portion 14 gripped by the operator can be obtained by the vis
cous FTirst to third expandable portions 11 to 13.
0 00260
Since the second mass forming portion 15 of the vibration-absorbing grip
10 is disposed at the base end side of the grip 10 near the engine 2A (drive sou
rce), the vibration damping effect provided by the second mass forming portion 1
5 can be enhanced as compared with an instance in which the second mass forming
portion 15 is provided at the distal end side of the grip 10. Further, since the
second mass forming portion 15 is provided at the base end side of the vibratio
n-absorbing grip, the second mass forming portion 15 does not touch the hand of
the operator when the safety lever 7 or the throttle lever 8 at the operating po
rtion 6 is operated. Accordingly, the brushcutter 1 can be reliably operated.
0 00270
Since the fixing portion 11A is provided to the first expandable portion
11 and the fixing portion 13A is provided to the third expandable portion and th
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e Fixing portions 11A and 13A are fixed so as not to be displaced relative to th
e grip mount portion 4A (4B) by the spring band, the vibrations of the grip moun
t portion 4A (4B) can be reliably converted to the vibrations of the second mass
forming portion 15. Accordingly, the vibrations of the first mass forming porti
on 14 can be efficiently absorbed.
O 00280
Since the fTirst mass forming portion 14 surrounds the grip mount portion
4A (4B) with a space defined between the grip mount portion 4A (4B) and the firs
t mass forming portion 14, the vibration-absorbing grip can be thinned as compar
ed with an instance in which, for instance, the first mass forming portion 14 is
provided in parallel with the grip mount portion 4A (4B). Further, since the fi
rst mass forming portion 14 and the second mass forming portion 15 are provided
in series, as compared with a vibration-absorbing grip 210 according to below-de
scribed second exemplary embodiment in which a second mass forming portion 215 s
urrounds the first mass forming portion 14, the vibration-absorbing grip 10 can
be thinned.
0O 00290
Since the ring member 15B is put around the outer circumference of the co
nnecting portion 15A, the metal ring member 15B can be provided by a component i
ndependent of the rubber connecting portion 15A and can be attached later. Accor
dingly, the vibration-absorbing grip 10 can be easily manufactured.
0O 00300
Fig. 6 is a graph showing the results of the test performed in order to c
onfirm the effects of the vibration-absorbing grip 10 according to the first exe
mplary embodiment together with the results of a comparative prior-art example.
In this test, the vibration-absorbing grip 10 was attached to a pipe of the same
diameter as that of the outer pipe 4 that was rigidly held by a vibration gener
ator and, while the acceleration of the vibrations was kept constant, an acceler
ation A (vertical axis in Fig. 6) of the vibrations of the Ffirst mass forming po
rtion 14 gripped by the operator was detected when a frequency F (horizontal axi
s in Fig. 6) of the vibrations was continuously changed.
0O 00310
The comparative example shown in a dashed line in Fig. 6 represents the r
esults of the above test in which the vibration-absorbing grip 410 according to
Patent Literature 1 (JP-A-2007-068408) was attached to a pipe of the vibration g
enerator. As described above, the vibration-absorbing grip 410 includes a first
expandable portion 411, a second expandable portion 413 and a first mass forming
portion 414. The first expandable portion 411, the second expandable portion 41
3 and the first mass forming portion 414 each have the same arrangement as the F
irst expandable portion 11, the third expandable portion 13 and the first mass f
orming portion 14 of the vibration-absorbing grip 10 according to the exemplary
embodiment. However, the vibration-absorbing grip 410 of Patent Literature 1 doe
s not include components corresponding to the second expandable portion 12 and t
he second mass forming portion 15 of the vibration-absorbing grip 10 according t
o the exemplary embodiment.
0 00320
Comparison of the results of the tests shows that the frequency F at whic
h the acceleration A was peaked differs between the tests. Specifically, the fre
quency F at which the acceleration A of the vibration-absorbing grip 10 accordin
g to the First exemplary embodiment was peaked was smaller than that of the vibr
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ation-absorbing grip 210 according to Patent Literature 1, where the acceleratio
n A of the vibration-absorbing grip 10 was peaked at the frequency F substantial
ly equal to 75% of the frequency of Patent Literature 1. On the other hand, the
magnitude of the acceleration A at the peak was substantially equal.

O 00330

In the present test, since the vibration source was provided by the test
apparatus, the acceleration of the vibrations was constant irrespective of the f
requency as described above. However, in an actual machine of which vibration so
urce is provided by the engine 2A, the acceleration of the vibrations as well as

the frequency increase in accordance with an increase in the engine speed of th
e engine 2A. It is known that, while the frequency F increases in proportion to
the engine speed of the engine 2A, the acceleration of the vibrations increases
in proportion to the square of the engine speed of the engine 2A. Accordingly, e
ven when the magnitude of the acceleration A at the peak iIs the same, the lower
the frequency F at which the acceleration A is peaked is, the less vibrations ar
e transmitted to the operator. In other words, the results of the test show that
the vibration-absorbing grip 10 according to the FTirst exemplary embodiment mor
e effectively damps the vibrations transmitted to the operator than the vibratio
n-absorbing grip 210 according to Patent Literature 1.

0O 00340
Second Exemplary Embodiment

Next, a vibration-absorbing grip 210 will be described below with referen
ce to Figs. 7 and 8. The configurations of the brushcutter 1 according to the se
cond exemplary embodiment other than the vibration-absorbing grip 210 are the sa
me as those in the First exemplary embodiment. In the following description, onl
y the features different from those in the vibration-absorbing grip 10 of the fi
rst exemplary embodiment will be described and the same features as those of the

vibration-absorbing grip 10 will be denoted by the same reference numerals to o
mit the description thereof.

0O 00350

Fig. 7 shows a vibration model of the vibration-absorbing grip 210 accord
ing to the second exemplary embodiment. As shown in Fig. 7, the vibration model
of the vibration-absorbing grip 210 is defined as a two-degree-of-freedom vibrat
ion system. The vibration model of the vibration-absorbing grip 210 includes in
series a First damper 311, a first mass 314, a second damper 312 and a second ma
ss 315. The First damper 311 includes a viscous element 321 and a spring element

331 in parallel. The second damper 312 includes a viscous element 322 and a spr
ing element 332 in parallel.

O 00360

The vibration-absorbing grip 210 embodying the vibration model shown in F
ig- 7 will be described below.

The First damper 311 in the vibration model corresponds to a combination
of the First expandable portion 11 and the third expandable portion 13 of an act
ual grip. The reason will be described later. The second damper 312 in the vibra
tion model corresponds to the second expandable portion 212 of the actual grip.
The First and second masses 314 and 315 in the vibration model respectively corr
espond to the first and second mass forming portions 214 and 215 of the actual ¢
rip.

0O 00370

Fig. 8 is a cross section of the vibration-absorbing grip 210. The vibrat
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ion-absorbing grip 210 includes the first expandable portion 11, the Ffirst mass
forming portion 214, the second expandable portion 212, 212, the second mass for
ming portion 215 and the third expandable portion 13. Though the first mass form
ing portion 14 of the above-described first exemplary embodiment includes the in
ner cylinder 14A and the outer cylinder 14B that are integrally molded, the firs
t mass forming portion 214 of the second exemplary embodiment is provided by a s
ingle member (e.g. aluminum tube). The Ffirst expandable portion 11, the first ma
ss forming portion 214 and the third expandable portion 13 are coaxially connect
ed in series. The second expandable portion 212, 212 and the second mass forming
portion 215 are provided outside the First mass forming portion 214 coaxially w
ith the first mass forming portion 214.
O 00380
The second mass forming portion 215 is a portion at which the vibration-a
bsorbing grip 210 is to be gripped and includes an inner cylinder 215A and an ou
ter cylinder 215B that are integrally molded. The second mass forming portion 21
5 is a tubular member whose diameter is larger than that of the outer pipe 4. Th
e second mass forming portion 215 surrounds the first mass forming portion 14 wi
th a space defined between the second mass forming portion 215 and the first mas
s forming portion 14. The inner cylinder 215A is provided by a rigid member (e.g
. aluminum tube) in order prevent deformation when being gripped by an operator.
The outer cylinder 215B is provided by an elastic member (e.g. rubber) in order
to enhance the touch feeling and to prevent slippage.
0O 00390
A pair of the second expandable portions 212, 212 each having a rectangul
ar cross section and provided by an annular member are interposed between each o
f the ends of the second mass forming portion 215 and the first mass forming por
tion 214. The second expandable portion 212 is provided by a material having bot
h viscosity and elasticity (e.g. a viscoelastic rubber) and is expandable in thr
ee directions. In other words, the first mass forming portion 214 and the second
mass forming portion 215 are capable of relative movement in the three directio
ns.
O 00400
In the vibration-absorbing grip 210 according to the second exemplary emb
odiment, since both of the first expandable portion 11 and the third expandable
portion 13 are connected to the first mass forming portion 214 and the grip moun
t portion 4A (4B), the expansion/contraction of the first expandable portion 11
becomes equal to the expansion/contraction of the third expandable portion 13. A
ccordingly, the First expandable portion 11 and the third expandable portion 13
can be drawn as the single first damper 311 in the vibration model as shown in F
ig. 7. This is the reason why the first damper 311 in the vibration model corres
ponds to the combination of the first expandable portion 11 and the third expand
able portion 13 of the actual grip.
0 00410
In case of the vibration-absorbing grip 210 of the second exemplary embod
iment with the above-described arrangement, when a relative displacement occurs
between the grip mount portion 4A (4B) and the first and second mass forming por
tions 214 and 215 in accordance with vibrations of the outer pipe 4 of the brush
cutter 1 during the operation of the engine 2A, the relative displacement is con
verted into vibrations in three directions of the first mass forming portion 214
not gripped by an operator. When the first mass forming portion 214 is vibrated
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, an apparent mass (equivalent mass) of the first mass forming portion 214 incre
ases relative to an actual mass due to an inertial effect thereof. Accordingly,
a large inertial force relative to the mass of the first mass forming portion 21
4 is generated, thereby efficiently damping the vibration of the second mass for
ming portion 215 gripped by the operator. Further, a large damping effect agains
t the vibrations of the second mass forming portion 215 gripped by the operator
can be obtained by the viscous Tirst to third expandable portions 11, 212 and 13

0 00420

Further, since the second mass forming portion 215 surrounds the First ma
ss forming portion 214 with a space defined therebetween and the second expandab
le portion 212 is interposed between the first mass forming portion 214 and the
second mass forming portion 215, the entire length of the grip can be reduced as

compared with the vibration-absorbing grip 10 according to the first exemplary
embodiment in which the First mass forming portion 14 and the second mass formin
g portion 15 are disposed in series.

0 00430
ModiFfication(s)

It should be understood that the scope of the present invention is not li
mited to the above-described exemplary embodiment(s) but includes modifications
and improvements as long as the modifications and improvements are compatible wi
th the invention.

For instance, though the vibration-absorbing grip 10 in the Ffirst exempla
ry embodiment is attached to the grip mount portion 4A ,4B of the outer pipe 4 s
o0 that the second mass forming portion 15 is disposed at the base end side of th
e grip, the vibration-absorbing grip 10 may be attached to the grip mount portio
n 4A ,4B so that the second mass forming portion 15 is disposed at the distal en
d side of the grip.

0 00440

Though the brushcutter 1 according to the exemplary embodiments is a two-
grip type brushcutter 1 in which the vibration-absorbing grips 10 (210) are atta
ched to each of the distal-end-side grip mount portion 4A and the base-end-side
grip mount portion 4B, the brushcutter 1 may alternatively be a double-handle br
ushcutter 1 including two vibration-absorbing grips 10 (210) at the ends of a su
bstantially U-shaped handle, or a loop-handle brushcutter 1 provided with one vi
bration-absorbing grip 10 (210) on the base-end-side grip mount portion 4B and a

distal-end-side loop handle.

0 00450

Though the two vibration-absorbing grips 10 (210) are provided by the sam
e components in the exemplary embodiments, one of the vibration-absorbing grips
may be provided by the vibration-absorbing grip 10 according to the first exempl
ary embodiment and the other one of the vibration-absorbing grips may be provide
d by the vibration-absorbing grip 210 according to the second exemplary embodime
nt. It is only necessary that at least one of the grips is provided by the vibra
tion-absorbing grip 10 or the vibration-absorbing grip 210.

O 00460

Though the second mass forming portion 15 is provided only on one side (b
ase end side) of the grip in the first exemplary embodiment, the second mass for
ming portion 15 may be divided into two portions and provided on both sides (i.e
. the base end side and the distal end side). In this arrangement, another expan
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dable portion is added between the first expandable portion 11 and the Ffirst mas
s forming portion 14, and one of the divided second mass forming portions 15 is
provided at the connecting portion between the first expandable portion 11 and t
he added expandable portion. In other words, the vibration model of the vibratio
n-absorbing grip according to the above modification is defined as a three-degre
e-of-freedom vibration system.

[0 00470

Though the ring member 15B is provided by a substantially annular compone
nt having a slit at a part in the circumferential direction, the ring member 15B
may alternatively be provided by an annular component without a slit.

Though the ring member 15B is put around the outer circumference of the c
onnecting portion 15A in the first exemplary embodiment, the ring member 15B may
alternatively be embedded in the connecting portion 15A.

0 00480

Further, though the portable work machine is embodied as the brushcutter
1 in the exemplary embodiment, the portable work machine may alternatively be em
bodied as a hedge trimmer.
EXPLANATION OF CODE(S)

O 00490

1.._brushcutter, 4A, 4B.._grip mount portion of outer pipe, 10, 210...vib
ration-absorbing grip, 11...Ffirst expandable portion, 12, 212...second expandabl
e portion, 13...third expandable portion, 11A, 13A...fixing portion, 14, 214...F
irst mass forming portion, 15, 215...second mass forming portion, 215A..._inner c
ylinder, 215B...outer cylinder, 15A...connecting portion, 15B..._.ring member, 111
, 311..._.First damper, 112, 312...second damper, 113...third damper, 114, 314...F
irst mass, 115, 315...second mass.
1. A portable work machine comprising: a pipe-shaped grip mount portion; and
a vibration-absorbing grip attached to the grip mount portion, wherein

a vibration model of the vibration-absorbing grip is provided by a multi-
freedom-degree vibration system at least comprising: a first damper; a first mas
s; a second damper; and a second mass, and wherein

in the vibration-absorbing grip embodying the vibration model, the First
damper and the second damper respectively comprise a first expandable portion an
d a second expandable portion,

the first mass and the second mass are respectively provided by a first m
ass forming portion and a second mass forming portion, and

the first mass forming portion or the second mass forming portion is grip
ped by an operator.
2. The portable work machine according to claim 1, wherein

the vibration model of the vibration-absorbing grip further comprises a t
hird damper, and wherein

in the vibration-absorbing grip embodying the vibration model, the second
mass forming portion further comprises a ring member disposed between the secon
d expandable portion and a third expandable portion that defines the third dampe
r, and

the fFirst mass forming portion is tubularly shaped and is gripped by the
operator.
3. The portable work machine according to claim 1, wherein

in the vibration-absorbing grip embodying the vibration model, the Ffirst
damper is provided by the first expandable portion and the third expandable port
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ion,
the fFirst mass forming portion and the second mass forming portion define
a double-tube structure,

the second expandable portion is interposed between the first mass formin
g portion and the second mass forming portion, and

an outer one of the first mass forming portion and the second mass formin
g portion that define the double-tube structure is gripped by the operator.

4. The portable work machine according to claim 2 or 3, wherein

the first expandable portion and the third expandable portion are respect
ively provided on both ends of the vibration-absorbing grip, and a Fixing portio
n to be fixed to the grip mount portion is provided on an outer end of each of t
he First expandable portion and the third expandable portion.

5. The portable work machine according to any one of claims 1 to 4, wherein
the first mass forming portion surrounds the grip mount portion with a sp
ace defined between the First mass forming portion and the grip mount portion.

A portable work machine in a form of a brushcutter includes a vibration-a
bsorbing grip (10) attached to a grip mount portion (4A, 4B), a vibration model
of the vibration-absorbing grip (10) being defined as a two-degree-of-freedom vi
bration system including a first damper, a first mass, a second damper and a sec
ond mass. In the vibration-absorbing grip (10) embodying the vibration model, th
e First damper and the second damper are respectively provided by a first expand
able portion (11) and a second expandable portion (12), the first mass and the s
econd mass are respectively provided by a first mass forming portion (14) and a
second mass forming portion (15), and the first mass forming portion (14) is gri
pped by an operator.
uggon
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