JP 2012-245974 A 2012.12.13

(19) BFREREHFT (JP) DR NI N (L)) (1) s A RS
135892012-245974
(P2012-2459744)
43 AME TR2AE12A13H (2012, 12.13)
(51) Int.CI. F1 F—=a—F (%)
B60OK 15/03 {2006.01) B6OK 15/02 A 3D0O38
FO2M 37/00  (2006.01) FO2M 37/00 301J

FEMER RBER BREOH 15 OL HNEFLE (£32R)

@) HEES 5 EE2012-118447 (P2012-118447) | (71) HEEA 507383057

2y A SER24FE5H 248 (2012. 5. 24) AFP—  F—=bET=TF4 T ATFLZE
B1) BEBEREST 11172088.5 CYH—F . (VSIF TSN
(32) 5= H SER23ETHTH (2011.7.7) AFE—-B—1120- -FYVavtki-
(33) WRIEERE BN EP) a2 Ko -S2Zwr-310

(3]) IBSEIETIRE S 61/490, 054 (74) {RIE A 100108453

(32) B5E B SER234E5H 250 (2011. 5. 25) £E+ L BE

@3 EEEEER HKE US) (74 RIEA 100110364

#E+ EIL FH

(T RMAE FI¥1 vl -l
TAVAGRE- - 34548382 -
av—2A - A9y - T—U A -84
67

BARRIZA

64) [READEM] 7)) —FHERATE S el 2 2 RUZ OBUERIE

(GHoooo
00000000000O00000000000000
ooooo0oo0oo0O0OoO

0000000000 00O0O0O0O0000000000
0000000000000000000000000
000000000000 0000000000000
00000000C0C0C0C0O00O00000000000
0000000000O0000000000000
ooooooo




e e e Y Iy

OO0 oogogU0ooDoDooUgUUoDoDoo4gooooaog
Ooooooo0ooooooooDooogogooooaog
OO0 oooo0oU0ooDoDooUgUoUoDoDoo4gooooaog
OoooooooooooooDooogogooooaog
OOo0ooogo0gU0ooDoDooUogUoooDoDoogogoooaog

Ooooooooooooooooogodg

OoOoo0ooogd
Ooo0o0o0oooQgd
OoOoo0ooogd

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 0O0oOooooog
OOoooooo
O 0O0oOooooaog
OOoo0ooooaoo
O 0O0o0ooooaog

Ooooooooooooooooogog

Ooooooooooooooooogodg

Oooooooooooooooogooog

Ooooooooooooooooodg

Oo0DoDooo4ooooogoggogoooogod

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
OJ
O

O
O
O
O
O
O
O
O
O

O
O

O
O

O0Oooooogd
O 0Oooo

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

(2)

JP

2012-245974 A 2012.

O
O
O
O

gooao

/000000000

O
O

oad

O
O
O

goo

gooooooao

12.13

O

10

20

30

40

50



s e e e R [ B sy [ |

) R e A I [y

s e e e e sy [ |

I ) ) R e A

s e e e e e [
Oo0ooooo4UdgooooUggUooDoogoggogogoao

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

OooooooQgdg
OOooooogoogdg
OooooooQgdg
OOooooogogdg
Oooo0oooQgdg
OOoo0oooogogg
Oooo0oooQgdg
OOooooogogg

O Oo0Ooooo

OO0 oo0ooodogoao
Oooooogogoao

O 0OoOooog

OOoo0oooao

OO oOooo
OoOoogodg

OoOoo0oooao
O0Ooo0oooog
OOoo0oooao
OOooooaog
OOoo0oooano
OOooooaog
O0Ooo0oooao
OOoo0oooaog
O0Ooo0oooao

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

\s0000000D00C0CDOO0OCODO0OO0O0DO0OODODOobO0DODOoDODOODO

0
O

O
O

O
O

OOoo0ooooao
O Oo0ooooaog
O Ooo0ooooao
O Ooo0ooooaog
O 0Ooo0ooo

\s0000000D00C0COO0OOO0O0DODO0ODODDODO0oO0OoOoDOoOoO

O
t
u
O
g

€))

JP 2012-245974 A 2012.12.13

gooboooobbooooobooooobooboao

gooboooobbooooboooobobDbo
uogoboooobbooooobooooboad
ooooObDoOoao
gooboooobboooobooooboboboo

gogooooooboooboboao

O

O

O

O

O

O

ooao

O

O
O

O
O

O
O

O
O

O

O

O

oono

O
O

O
O

O

O

O

ooao

O
O

0
0

O

0

O

0

O

ooooOao
googoboooobobbooobbooobbooooboboooboboboo

O
O

O
O

O

O

O

ooo

O
O

oooooObOO0oo0oDoooooooObobbooooooooobobooodo

O
O
O

O
O
O

a
u
O

g
u
O

aging
ooo
ooDO

ooao
ooao

ggad
ugdadg
ooao
testl
gaad
ooao

O O

OoOoo0oooog
O0Ooo0Oo0ooao
OOoo0oooaog
O0Oo0Oo0ooa.o
OOoo0oooao
OO0Oo0oooog
OoOoo0oooao
O0Ooo0oooog
OoOoo0oooao
O0Ooo0oooog
OoOoo0oooao
O0Ooo0oooog
OOoo0oooao

O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo

ooooao
ooooOao

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

) ey

OooOoo0oooogod
OO0oo0ooogd

OoooDOoooDooooooooooogogoogao
OoooOooooooooooooobooo0ooOoOoabo

g
O
0
U
U
0
U
t
0
g
g
U
0
g
U
0
g
g
0
0
g

Oo0ooooooooooooooooooogdg
OOo0o0ooDoogogUooooDooggogogogooooogd

4)

O
O
O
O
O
O
O
O

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 O
|
O O
(|
O O
O O
O O
O O
O O

Ooooooogoogooao
Ooooogogoao
Ooooooogoogoao
OOooooogogdg
Oooo0oooQgg

O

O
O
O
O
O
O
O
O

O
O
O
O
O
OJ
O
OJ

JP

2012-245974 A 2012.12.13

goooooao

O
O
O

O O
O O
O O
O O
O O
O O
O O
|
O O
O O
O O

googoboboooobobobooooboooobboooboooooboobooogdd
\/000000COOOCOO0O0OODOODODODODODODODODOODODODODOODO

g
g
O

O 0OooOgoo
O O ogoo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo

O O
O
O
O
O
O
O
O
O

O Ooooo
O Oogoo
O Ooooo
O Ooogoo
O 0Ooooo
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

[ |
O d
[ |
O d
[ |
O O
[ |
O d
[ |
O O
[ |
O d
[ |
O O
[ |

O
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O

g
g

O
O
O
O
O
OJ
O
OJ

O
O
O
O
O
O
O
O

O
O
O
O
O
OJ
O
]

g
g

g
a

goooano

O

O

O

O

O

ooobODbOO0OO0DO0oooobooobbooogao

oooboooooboao
oooboooooboad

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
(]

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 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

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

O Ooooo
O OoOgooo
O Ooooo
O OooOgooo
O Ooo0ooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooOoao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooOoao
O Ooooo
O 0Ooo0ooOoo
O Ooooo
O O0Oo0ooOoao
O Ooooo
O O0Ooo0ooOoao
O Ooooo
O O o0goo
O Ooooo
O OoOgoo
O Ooooo
O OoOgooo
O Ooooo

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

O
O
O
O
O
O
O
O
O

Ooooooogdg

oo oooooQgooooo
OO0 ooooogogooo
oo oooooQgooooo
OO0 ooooogogooo
oo oooooogooooo
OO0 ooooogogooo
oo oooooQgooooo
OO0 ooooogogoooo
oo oooooogooooo
OO0 ooooogogoooo
oo oooooogooooo
OO0 oooooQgoooo
oo oooooogooOoooo
OO0 oooooQgoooo
Ooooooooogooooao
OO0 oooooQgoooo
Ooo0ooooooogooOoooao
OO0 oooooQgoooo
Ooo0ooooooogooOoooao
OO0 oooooQgoooo
OO0 oo ooogogooao
OO0 oooooQgoooo
OO0 ooooogogoooao
OO0 oooooQgooooo
OO0 ooooogogooao
oo oooooQgooooo
OO0 ooooogogooo

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

Oo0ooooogg

OooooooQgdg

Oooooogdg

OooooooQgodg

Oooooogdg

OoooooooQgodg

Oooooogdg

OooooooQgodg

Ooooooogdg

OooooooQgodg

Oooooooogg

OooooooOodg

)

oono
oo

Oooooooogdg

OooooooOodg

Ooooooogdg

O
O
O
O
O
O
O

Ooooo0oooodg

Oooooooogg

Oooooooogoadg

Oooooooogg

O

Oooo0ogoood

O

JP

R [ R o A |
OO0O0o0oooogdg
Oo0o0oooQodg
OoOo0o0ooogdg
OoOoo0oooodg
OO0o0oo0ooogogdg
Ooo0Oo0ooQodg
OoOoo0oooogdg
OooOoo0oooodg
OoOoo0ooogdg
Ooo0Oo0ooOodg
OoOoo0ooogdg
Ooo0o0o0ooOod

2012-245974 A 2012.

gooooooooan

O

O

O Oooo

O 0Oooo

Oo0ooooQgoooao
Oo0oooodQgoooao
Oo0ooooQgoooao
Oo0ooooQgoooao
Oo0ooooogooooao
OoooooQgoooao
Oooooogogoooaoo

O Oooo

O O0ooo

O Oooo

O O0ooo

12.13

O Oooo

O 0Oooo

10

20

30

40

50



e e e Y Iy

Oooocooooooooooogoo
OooocoooooooooooOoooOo
Ooo0ooooooooooogooogoo
OooocoooooooooooooOo

O0o0ooodUooooodUoDooUodUoooDooDooUUooooogogdg
Ooooooo0oooooo00 oo oooo0ooDooooooooogoQgg
e R s e e e e e e A s [ s [
Oooooooo0oooooo0 oo oooo0ooDooooooDooogoQgdg
Oo0o0oooodo0ooooodUooDooUoUUoooDoDoooUooooogogdg

O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao

Ooo0oooogod
OOoo0oooogd
Oo0oo0oooOgod
OoOoo0oooogd
OooOoo0oood
OoOoo0oooogd
Oooo0oood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogod
OooOoo0ooood
Ooo0oooogod
OooOoo0ooood
Oooooogd
OooOoo0ooood
Oooooogd
Oo0Ooo0Ooood
OoOooooogod
OOoo0oooogd
OoOoo0oooogod
OOoo0oooogd
Oooooogod
OoOoo0oooogd
Ooo0oo0ooogod
OO0o0oo0oooogd
Oooooood
OoOoo0oooogd
OooOoo0oood
OoOoo0oooogd
OooOoo0oood
OOoo0oooogd

O
O
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 Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
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
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
OJ
O
]
O
[
O
O

OoooogoQgoao

O
oad

\/000000C0CO0O0O00O0oDODU0ooO0oOoooU0oooDOooogoobooDOoo

0

O

O

ogoan

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

ooao

O
O

O 0Ooo0ooo
O 0Ooogooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooo0ooo
O 0OooOgooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooo0ooo
O 0Ooooo
O O oOgoogo
O 0Ooooo
OO ogogo
O 0Ooo0ooo
OO oOgogo
O 0Ooooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo

O
O

O
O

O
O

O

(6

O

O

oo

O
O

O
O

O

O

|

[

O

ooao

JP

O
O

0
O

2012-245974 A 2012.

O

0

O

0

O

ooooOao
goboboooobobooooobooboooobboooboboooboboooobao

O
O

O
O

O

O

12.13

O

ooo

O0Ooo0oo0ooao

O
O

gooooooboobobooooooooobbobooooooooobobboboooao
gooocoobobooooooooboao

0

gboboboooobboooobooooboboooooboooooboboooobod

oad

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

OoOoooooo0ooooo o0 oo ooooDoDoDoooooooogdg
e s s e e e s [ |
OoOooooo4oooooo o0 oo ooooDoDoDoooooooogdg
e s s e e e e e e s s [ |

OoooOooooooooobooooOonoab
Ooooooooooooooogogoogao

O Ooo0ooo
O OoOooo

Oooooooooooaogo

OO0 oooooggogoao

) JP

O O0ooo
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 0Ooo
O 0Oooo
O Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

OoOoo0ooood
O
O
O
O
O
O
O
O
O
O
O

O0Ooooood
OoOoo0ooood
OO0Ooo0ooood

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

gooodad

O
O
O

oaddg

O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0ooOoo

O

O

O

O

Oooooooooooogd
O
O
O
O
O
O
O
O
O
O
O

OO0 oDooogogoooogd
Oooooooooooogd
OO0 oooo4gogoooogd

O Ooooo
O Ooooo
O Ooo0ooo
O Ooooo

2012-245974 A 2012.12.13

gogooano

O

O

O Oooo
O O0ooo

gogooano

/0 000000D0ODODOO0O0
ooocoobobooOooooooooooboao
O

O ooooODbOOoOO0oooooooao
ooobObOO0oo0oooooooobobbooooooooao
O

O

gogoboboooobbooogogoobboooooboooooan

\/0000000D0O0O0CDOOCODODODO0OODODODDODODODOODOD

gooboooooobooobbood
goooano

OoooooogoQgoo
Ooooooggogao
OooooooQgoo
Ooooooggoao
OoooooooQgoo
Ooooooggoao
Oooo0oooQgoo
Oooooogoggoo
Oooo0oooQgoo
Ooooooggoo
Oooo0oooQgoo
OoooooogQgoo
OoOooooood
O Oo0oooooogdg
O Oooooood
O Ooooooogdg
O Oooooood
O o0oooooogdg
OOoooOooood
O o0ooooogdg
O O0Dooooogdg
O o0oooooogdg
O 0o ooogdg
O o0ooooogdg
OO0 oooogd
Oo0oooooogdg
O Oo0oooogdg
Ooooooogdg
O Oo0oooogdg

[ |
O d
O O
O d
[ |
O d
[ |
O d
[ |
O d
[ |
O d
[ |
OO
0O O
[ |
[ |
[ |
0O O
[ |
O d
[ |
O d

O
O
O
O

O0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao

/0000
ooooDao

ooooOao
ooooao

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

Oooooooo0ooooo0o o0 oDoDooo0D oo ooooooooDooDoo0oooDooogQgoao
e s e e e e e ) e e s e s [ [ o
Oooooooo0ooooo0 oo oDooo0D oD oDooooooooDoooo0ooDooogQgoao
e s e e e e e A e e sy [ A [

OooooooogooQgooao

O O0Oo0ooood
OOoo0ooood
O 0O0o0ooood
OOoooood
O 0O0o0ooood
OOoooood
O Oo0ooood
O 0Ooooo
O Ooooo
O 0Ooo0ooo
O Ooogooao
O 0Ooo0ooo
O Ooooo
O Ooo0ooao

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

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 Ooo0oooao

O
O
O

Ooo0oooQgoao
Oo0o0ooogQgogaog
Ooo0oooQoogoao
Oo0o0ooogQgogaog
Ooo0oooQooao
Oo0ooogQgogao
Ooo0oooQoogoao
OoooogoQgoao

O
O
O
O
O
O
O
O

O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo

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 Oooo
O 0Oooo
O 0Oooo

O
g
u
O
g

O d

O
O
O
O
O

C))

JP 2012-245974 A 2012.12.13

ooobDbOoOO0ooooooooboboao
oooobODbOO0OO0DO0ooooooao
ooobObOOO0oooooooooboao

O
O
O
O

uogoboooobobbooooboboadd

gooboooobbooobbooo

oooov/00000000000DO

ggogao
gooboooobboooobbooao

O
O
O
O

gooboooobbooobbooo
gooboooooboboooobobooadd

gooobooooobooogoobboooobbooooboao
/0 00000000D00OO0DODO0OO0O0DODO0OO0DDOoOODOoDOOnO
oooobODboOO0oO0ooao

ogoao

g
u

OoOoo0ooood
OoOoo0oooogd
OoOoo0ooood
OoOoo0oooogd
OoOoo0ooood
O Ooooo

O 0Oo0ooOoo

O

O

goooao

O

O

O

O

O

O

gooboooobboooobbooano

parison0 O OO0 O0O0O0ODO0OOOOOOO
goobooooobobooooboboooao

oooobObOOO0oOooooooooobooao
goobooooboboooobbooo
gooboooobboooobboodao
ooooObOOO0oooooooooooao
oooooDao

goooboooooan

goobooo

goooand

ooooOobOOO0oooooooooooao
oooobObOOO0oOooooooooobooao

10

20

30

40



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

OoOo0oogogoogao

I e A I A |

cOo 0D oo oOooooOoooogooog

e ey v e ey ey

O oOoooo
O 0Ooooo

O 0O0o0ooooaog

Oooooooogoogooo
OO0 ooooogogooao
Oooooooogoogooo
OOooooogogooao
Oooooooooooo
Oooooogogooao
Oooooooooooao

e A s e [ e e sy e e e s e Y o

O
O
O
O
O

O
O
O
O
O

O0Ooo0oooao
O

O O

oo oo T ooogogoo

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

OO0 ODoDooogogoooogg
OO0 ooDooooooooQgg

O Oo0ooooogod
Ooooooogodg
O Oo0ooooogd

O0Ooo0oooao

O Ooogoao
O 0Ooooao
O Ooogooo
O 0Ooo0ooo
O Ooooao
O 0Ooo0ooo
O Ooogooao
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooo

O Ooogooao
O Ooo0ooo
O Ooogooao
O 0Ooo0ooo
O Ooooao
O Ooo0ooo

[ |

O 0Ooo0ooo

O Oooo

O Ooo0oooao

O Oo0ooooogd
Ooooooogodg
O Oo0ooooogdg

Ooooooooogoooao
Ooooooogogooao

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

O

B [ [ B

O 0Oooo

OoOoo0ooood
OoOoo0oooogod
OoOoo0ooood
OoOoo0oooogod
OoOoo0ooood
Oo0oo0oooogod
Oo0Ooo0Ooood
OOo0o0oooogod
I B [
OoOoo0oooogod
OO0oo0oooogod
OOoo0oooogod
OO0Oo0oooogod
OoOooooogod

Ooooooogogogooao
Ooooooooogooao
Ooooooogoogooao
Ooooooooogooao
Ooooooogoogooao
OoooooooogogoOooOoao
Oooooooogogoooo
OoOooooooogooOooOoao
Ooooooogoogooao
OO0 ooDooogogooao
Ooooooogooooao
OO0 oooogogogoao
Oooooooogogogooao
OO0 oooogogooao
Oooooooogoogooo
Oooooogogooao
Ooooooooogooao
Ooooooogogooao

€))

oono
oo

O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O O0OoOgoao
O Ooooo
O O0OoOgooo
O 0Ooooo
O Ooogoo
O 0Ooooo
O Ooogoao
O Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo

O Ooooo
O 0Ooo0ooao
O Ooooo
O O0Oogoao
O Oooo
O 0O oo
O Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

O
|

[

JP

2012-245974 A 2012.

ggoooano

O

O

O d

O 0Ooo

O

Oo0oo0oooogod
O0Ooo0oooogd

O

O

O
O

O
O

O
O
O
O
O
O
O

gooano

O

O

oo oooooogogoo
OO0 ooooogogog
oo ooooooQgoogo

O

O
O
O
]

O
O
O
O

O

12.13

O

O d

O Ooo0oooao

Ooooooooogoogoo

10

20

30

40

50



e e e I B

OoOo0ooogogooOogao

ey e ) Iy By

BN Iy s e e e B

OooDooooooooogodg

Oooooooooooogooogogoo

Ooooooooooooo0ooooo0 o oDoDoooooooao

Oooooo0oooooOoooDo0ooDooooogogoogao

O O

O Ooooo

e s [ e e ey e e e s e

OoooooooooogQgg
Oo0oDooogooooogogdg
OoooooooooogQgg
OoDoDooogoooooogoggg
OooooooooooQgg
Oo0ooDooooooooggdg
OooooooooooQgg
Ooooooooooogoggdg
OooooooooooQgdg

O Oooo

[ |

O O

oo o ooooogoQgg
OO0 ooDooogogooooooggg
Ooo0ooooooooooogoQgg

OOo0oooooggogooao
OooooooogoQgooo
OOo0oooooggooao
OooooooooQogooo

OOoooooggdg

O

O O Ooooo

O

O
O

Ooooooggoao

O O

OoOoo0ooood

Ooooooogogooao
Ooooooooogooao
OoooooogogQgooao
Ooooooooogooao
Ooooooogogogooao
OoooooooQgooao

O O

Ooooogoogooao

Oo0oooooooooQgdg
Ooooooooooogogogg
Oo0oooooooooQgdg
Oooooooooooggg
Oo0oooooooooQgdg

(10)

O

o

Ooooooogogogoo

Ooooooooogooao
OoooooogoQgooao
OoooooooogoOooao
OoooooogoQgooao
OooooooogoOooOoao
OooooooogoQgooao
OO0 ooDoooggogoao
OooooooogoQgooo
OO0 ooooggogogoao

Oooooooooooaog
Ooo0ooooooooao

O O
O 0Oo0ooOoo

Oooooogogogoao

O 0Oo0oo0ooao

Oooooooooooaog

Ooooogoooogoodg

(&
o

Ooooooogooooaog
OO0 oDoDoogQgooooaog
Ooooooogooooaog
OO0 oooogooooaog
Oooooooooooaog

2012-245974 A 2012.

O

OOo0ooooogogogao

Oooooooooooao
OOooooogooooaog
Oooooooooooao
Oooooogooooaog
Oooooooooooao
Oooooogogooooaog
Oooooooooooao

O

O
O 0Oooo

O -

Ooo0oooQgooo
OOoooooggooao
OoooooooQgooo
Oooooooggooao
Ooooooooogoooao
Ooooooogoggooao
Ooooooooogoooao

OooooooQgdg
Oooogo c

O

12.13

O o0Ooodg

Ooooooooogogoo-g

O Oooo

10

20

30

40



(11) JP 2012-245974 A 2012.12.13

ogogoano




(12) JP 2012-245974 A 2012.12.13

ogogoano

2
A
5 3
/
‘\__/’)
5







....................




(15) JP 2012-245974 A 2012.12.13

ogogoano




(16) JP 2012-245974 A 2012.12.13

ogogoano




17 JP 2012-245974 A 2012.12.13

ogogoano

10

11




(18) JP 2012-245974 A 2012.12.13

gooooooaoo

(7000 000000000
000000000000000000000000000000000000000000

(7000 000000000000
00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
0oO0oO0oooo

(7000 000000000000
00000000000000000000000000000000000000

0000 (00) 30038 CAO3 CBO1 CC20



(19) JP 2012-245974 A 2012.12.13

gooooooanb

Fuel tank with improved creep resistance and method for manufacturing it

The present invention relates to a fuel tank with improved creep resistance,
and to a method for manufacturing it.

" Fuel tanks intended for motor vehicles, especially plastic fuel tanks, have
to meet specifications that specify maximum permissible amplitudes of
deflection on their lower skin. The deflections stated in these specifications
usually have to be met during ageing tests in which the tank contains a certain
quantity of fuel for a given period of time (typically several weeks) and at
temperature (usually 40°C). The purpose of these specifications is to ensure that
vehicles maintain their road clearance and to prevent the skin of the tank from
coming into contact with hotspots of the vehicle.

At the present time, hybrid vehicles and particularly cars operating in
electric mode only, are characterized by a significant reduction of the volumes of
air for purging the canister. In the context of the development of fuel systems for
applications of this type, a pressurization of the tank is envisaged, since the
generation of petrol vapours decreases as a function of the pressure. At pressures
of 350 to 450 mbar, vapour generation is almost eliminated. Thus the canister is
no longer affected by changes in the surrounding temperature. On the other hand,
the mechanical strength/creep resistance of the tank must be increased since the
deformations resulting from the pressurization are added to the deformations
induced by the weight of the fuel.

Solutions have been proposed in the prior art with a view to enhancing the
mechanical strength (including the creep resistance) of fuel tanks.

For instance, patent application WO 2010/122065 in the name of the
Applicant describes a fuel tank having a lower wall, an upper wall and at least
one reinforcing element connecting these two walls, said reinforcing element
comprising a hollow plastic pillar, at least one part of which being a constitutive
element of an accessory that has an active role in the tank.

Although the solution set forth above can work in some circumstances,
there are nevertheless specific cases in which it can lead to problems owed to the
fact that the top and bottom of the tank are not parallel due to:

* blow moulding tolerances;
* deformations during part cooling;
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* deformations during thermal expansion;

* deformations of tank shells not identical in top and bottom tank surface;

+ a specific non-parallel design of the top surface and the bottom surface of the
tank.

In these cases, a traditional reinforcing element (either in the shape of a
pillar or not) tends to concentrate stresses into localized regions of the
reinforcement and/or the interface. More specifically, since no movement
between the 2 opposite tank surfaces is allowed (this design not allowing any
misalignment of the linked surfaces), all stresses are taken by the reinforcing
element which in certain cases could create too high stress concentrations
leading to break of the internal reinforcement after a long pressurized situation.

The present invention aims at solving these problems by providing a
reinforcement which is such that it allows a better distribution of the stresses
without increasing the tank deformation while under pressure. The invention also
allows to add flexibility in the event of crash allowing to limit damages to the
fuel tank.

To that end, the present invention relates to a fuel tank having two opposite
wall portions and at least one reinforcing element connecting these two wall
portions, said reinforcing element comprising at least two parts linked by at least
one rotating link.

The idea behind the invention is that any freedom of movement in all
directions except (or only a slight one) in the direction into which the
deformation must be limited (which would be induced by pressure variations
inside the tank) could allow a reduction of the stresses.

The rotating link also gives an advantage during a high impact test by
allowing some movement of the opposite tank sides and thus limiting stresses in
the reinforcement structure and the tank shell. These limited stresses reduce the
risk of fuel leakage at high impact energy and makes the assembly also more
resistant to the handling drop (reduced risk of contention break).

Hence, the distance between the two tank walls can only be reduced (at
least significantly speaking) and not be significantly greater than the length of
the reinforcing element when it is straight (not bended). In addition it should be
noted that elements will generally be added to limit the overall articulation to a
level that is above the general manufacturing tolerances, but still limiting to the
deflection of the tank in the opposite direction.
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Therefore, in the frame of the invention, by “rotating link” is meant an
articulation allowing the reinforcing element to bend. Eventually, a little sliding
movement could be allowed as well, but then, preferably limited to a few mm.

This rotating link can be a mechanical assembly of rigid parts, like a
universal joint for instance, or it can be an assembly involving at least one elastic
(somewhat deformable) part like a silent bloc for instance. A universal joint,
universal coupling, U joint, Cardan joint, Hardy-Spicer joint, or Hooke's joint is
a joint or coupling in a rigid rod that allows the rod to 'bend' in any direction, and
is commonly used in shafts that transmit rotary motion. It generally consists of a
pair of hinges located close together, oriented at 90° to each other, and connected
by a cross shaft.

It is worth noting that the “articulated” reinforcing element of the invention
can be used for reinforcing purposes only, or it can be used in the specific area of
the fuel sender unit. It is namely so that one particular area that is of concern is
the area of the fuel sender unit {or pump/gauge module) where the relative
distance between the top and the bottom of the tank is critical to proper fuel
pickup and gauging. In that area the size of the flat area on the tank is
traditionally high, making it more sensitive to excessive deformation. Hence, the
invention can also be used to contain (surround) the fuel sender unit. In that
embodiment, the fuel sender unit is surrounded by several reinforcing elements
which are preferably all provided with at least one rotating link. In addition to
limiting the local deformation near the fuel sender unit, the invention creates a
significant reduction in stress to the encapsulated ring that is generally integrated
into the tank to retain the flange of the fuel sender unit, which in turn creates a
hermetic seal to the outside.

The term “fuel tank” is understood to mean an impermeable tank that can
store fuel under diverse and varied environmental and usage conditions.
Examples of such tanks are those with which motor vehicles are equipped.

The fuel tank according to the invention has a wall (defining an internal
closed storage volume) preferably made of plastic, that is to say made of a
material comprising at least one synthetic resin polymer.

All types of plastic may be suitable. Particularly suitable are plastics that
belong to the category of thermoplastics.

The term “thermoplastic™ is understood to mean any thermoplastic
polymer, including thermoplastic elastomers, and blends thereof., The term
“polymer” is understood to mean both homopolymers and copolymers
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(especially binary or ternary copolymers). Examples of such copolymers are,
non-limitingly: random copolymers, linear block copolymers, other block
copolymers and graft copolymers.

One polymer often employed is polyethylene. Excellent results have been
obtained with high-density polyethylene (HDPE). Preferably, the tank also
comprises a layer of a fuel-impermeable resin such as, for example, EVOH (a
partially hydrolysed ethylene/vinyl acetate copolymer). Alternatively, the tank
may be subjected to a surface treatment (fluorination or sulphonation) for the
purpose of making it impermeable to the fuel. The present invention is
particularly useful for HDPE tanks including an EVOH layer.

The tank according to the invention comprises a reinforcing element which
connects two opposite wall portions i.e. two portions of its wall which face each
other. Preferably, these are a lower wall portion (the one mounted facing
downwards in the vehicle and which is likely to creep under the weight of the
fuel) and an upper wall portion (the one mounted facing upwards and subject to
little or no creep during use). This element is by definition rigid, and more
particularly, according to the invention, it can only be extended in a direction
perpendicular to the tank walls in the extend set forth above i.e. very limitedly.

In the present invention, the two parts of the reinforcing element (those
which are linked by the rotating link and which are generally directly fixed to the
tank wall) can have any shape.

In a preferred embodiment, they have the shape of flat struts. In that
embodiment, the rotating link can be achieved by a clip in 2 parts comprising
deformable elements to as to allow some movement of the parts relative to each
other.

In another preferred embodiment, the two parts of the reinforcing element
have the shape of (preferably hollow) cylindrical struts or rods. In that
embodiment, the rotating link can be achieved by at least one part able to
constitute, together with the struts or with parts attached thereto, a universal joint.

The aforementioned parts and link of the reinforcing element are based on
any fuel-resistant material, preferably plastic, and if the 2 main parts are welded
to the tank, they are preferably based on a plastic compatible with that of the
tank (at least at the surface).

Virgin HDPE or HDPE filled with glass fibers or any other type of filler
(natural or polymeric fibers), POM, PEEK, etc. may be suitable. Preferably, they
are plastic parts manufactured by injection moulding.
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The present invention also relates to a method for manufacturing a fuel
tank as described above, according to which two parts of a reinforcing element
are fixed to two opposite wall portions and are provided with a rotating link.

The two parts of the reinforcing element are fixed at 2 different locations
of the tank inner surface, generally being located opposite to each other, on two
parts of the wall facing each other. Any fixation method may be used to that end
but preferably, it is welding and/or rivet snapping if they are fixed during the
moulding of the tank (see application WO 2006/008308 in the name of the
applicant, the content of which is incorporated by reference in the present
application).

The two parts of the reinforcing element can be fixed to the tank wall at the
same time or not.

In a first embodiment, the tank is moulded first, then, an opening is made
into its wall (which generally is the service opening through which functional
elements like the fuel sender unit are introduced) and then, the completely
assembled reinforcing element (the two parts with their rotation link or
articulation) is fitted inside a portion in relief or shape (like a dove tail for
instance) in the tank wall portions.

In this embodiment, the method generally comprises:

- the tank is moulded with a portion or shape in relief in its two portions

- an opening is made into the tank wall

- the completely assembled reinforcing element is fixed inside the portions or
shapes in relief.

In a second embodiment, which is preferred, at least one of the two parts of
the reinforcing element is fixed to the tank wall during the moulding of the tank.

In that embodiment, the process of the invention preferably comprises the
following steps:

1. aplastic parison comprising two distinct parts is inserted into an open two-
cavity mould;

2. acore is inserted inside the parison, said core bearing at least one of the two
parts of the reinforcing element;

3. the parison is pressed firmly against the mould cavities (generally by
blowing through the core and/or creating suction behind the cavities);

4. the at least one part of the reinforcing element is fixed at one of the two
locations of the parison using the core;

5. the core is withdrawn;
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6. the mould is closed again, bringing its two cavities together in such a way as
to grip the two parts of the parison around their periphery in order to weld
them together;

7. apressurized fluid is injected into the mould and/or a vacuum is created
behind the mould cavities in order to press the parison firmly against the
mould cavities;

8. the mould is opened and the tank is extracted.

In a first sub-embodiment, the complete reinforcement ¢lement is
integrated and fixed to the tank during its moulding. In that sub-embodiment, a
first possibility is that the complete reinforcement element is fixed on one part of
the parison in step 4 and after that, during step 6, it is fixed on the other part of
the parison. A second possibility is that during step 4, each part of the
reinforcing element is fixed on one part of the parison, the rotating link being
part of (one of) them and during step 6, both parts of the reinforcing element are
assembled with the rotating link in between. In that embodiment, both parts
and/or the rotating link are provided with a device able of assembling those parts
through a quick connect system like a clip for instance.

In the first possibility set forth above, it may be advantageous to use a
blocking part (or mechanism) that would block the rotating link until after the
moulding process and afterwards, to make an opening into the tank through
which said blocking part is removed to allow the rotation/articulation.

In a second sub-embodiment, only the two main parts of the reinforcing
element are fixed to the tank wall during moulding, the rotating link being put in
afterwards, through an opening made into the tank wall. In that sub-embodiment,
the process preferably comprises the following steps:

1. aplastic parison comprising two distinct parts is inserted into an open two-
cavity mould;

2. acore is inserted inside the parison, said core bearing the two main parts of
the reinforcing element;

3. the parison is pressed firmly against the mould cavities (generally by
blowing through the core and/or creating suction behind the cavities);

4. the two parts of the reinforcing element are fixed at the two locations of the
parison using the core;

5. the core is withdrawn;
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6. the mould is closed again, bringing its two cavities together in such a way as
to grip the two parts of the parison around their periphery in order to weld
them together;

7. apressurized fluid is injected into the mould and/or a vacuum is created
behind the mould cavities in order to press the parison firmly against the
mould cavities;

8. the mould is opened and the tank is extracted;

9. an opening is made into the tank wall; and

10. through said opening, the rotating link is put in place in order to link/connect
the two first parts together.

According to the embodiments of the invention described above, the
parison is in two parts or sheets which may have been manufactured separately
or which may be the result of the cutting open of a tubular parison along two
opposite generatrixes thereof,

The parison in two parts is then moulded in a mould comprising two
cavities having their inner surface adapted to the outer surface of the tank, and a
core that makes it possible to attach the two first parts of the reinforcing element
to said parison.

The term "core" is understood to mean a part of a size and a shape suitable
for being inserted between the mould cavities and preventing the two parts of the
parison from being welded together during the first mould closing. Such a part is
described, for example, in Patent GB 1,410,215, the content of which is, for this
purpose, introduced by reference into the present application.

The objective of Figures 1 to 7 is to illustrate certain concrete aspects of
the invention, without wishing to restrict the scope thereof in any way. Figures 1
and 2 show two different views of one embodiment of a reinforcing element
according to the invention; figures 3 and 4 show a fuel tank using it; figures 5
and 6 show another embodiment of “articulated” reinforcing element and figure
7, still another embodiment thereof,

Figures 1 and 2 show 2d views (respectively a side view with the clips
open and a front view with the clips closed) of an embodiment of the invention
involving a clip in several parts with a rotational link (articulation). In these
figures, the upper and lower portions of the tank are represented by 1 and 1°
respectively. Connected to the upper and lower tank portions (1,1") are strut
assemblies (2, 2”) which are connected to the top or the bottom of the tank (1,1%)
via a mechanical lock or a fusion welding process or a combination of the two.
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To connect the upper and lower struts (1,1”) together, use is made of an
intermediate clip (3) containing a hole on the lower side of the part (not visible
on these figures) and a post (4) on the upper side of the part, designed to pass
through the lower strut assembly (1°), and mate with another intermediate clip of
the same geometry, but rotated 180 degrees to mate with the first clip (3).

The clips are retained to each other via a bayonet style mechanism
involving deformable tabs (5), and they connect the upper and lower strut
assemblies (2,2") together restricting the upper and lower tank sections (1°1%)
from moving away from one another. The tabs (5) deform to allow the post (4)
to be pushed through the holes and then spring back to retain the parts together,
allowing however some freedom of movement between said parts thanks to the
deformability of the tabs.

The primary advantages of this embodiment reside in:

a. The assembly process, as shown in these figures. In the case that the tank
sections (1,1°) and the strut assemblies (2,2°) are misaligned due to
shrinkage in the blow moulding process for instance, there is still the
possibility to assemble the pieces, as long as the distance between the
centers of the holes in the upper and lower strut assemblies (1,1°) stay
relatively close to that of the distance of the centerlines of the hole and the
post on the clips.

b. The distribution of stress. Since the design is circular, it allows for the stress
resulting in the increase or decrease of distance between the upper and lower
tank sections (1,1%) to be distributed evenly across the mating surface of the
clips and better distributed from the holes in the strut assemblies (2,2°) to the
tank surfaces (1,1’) via the body of the strut assemblies (2,2°)

¢. The very low stress concentration on the clips itself when the fuel tank is
under pressure allowing to combine a clipping operation with low force
(needed in practice) combined with a good pressure resistance. Moreover, in
this design, the clipping direction is perpendicular to the force transmission
in the reinforcement structure.

Figure 3 depicts a 3d version of one embodiment of the invention using
such struts and clips for containing a fuel sender unit and figure 4 shows another
view of the same embodiment.

In this embodiment, there are 3 connections/reinforcing elements displaced
around a module opening (20), however the size of the interface, the number of
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connections rotated around a given diameter and the size of said diameter can
vary depending on the location within a tank shell.

Figure 5 depicts another embodiment of the invention using a joint similar
to that of the universal joint as mentioned in the text above. In this case, the
upper and lower strut assemblies would be cylindrical in shape.

Figure 6 depicts an exploded view of the above embodiment (of Fig. 5). In
this figure, the upper and lower cylindrical strut assemblies are made to be
connected to the tank surface as in the previous embodiment (1,1°). Holes are
included (8,8) in the cylindrical strut assemblies (6,6”) to accept a cross shaped
locking fitting (7) which serves as a means of connecting the strut assemblies
(6,67) to each other, while allowing some rotational misalignment between the
two, thus distributing the loads more equally as in the previous embodiment.

The assembly process between the strut assemblies (6,6”) and the cross shaped
locking fitting could range from an interference fit to the insertion of the member
and additional retention components added after insertion, for instance after blow
moulding. This is somewhat depending on the application and time of assembly
relative to the blow molding process. For example, the material displaced
around the holes (8,8”) could be designed to flex in order to accept the
intermediate piece (7). In another embodiment not pictured, the intermediate
piece could for instance be fit in small cups similar in construction to a modern
day universal joint used on a prop shaft for a motor vehicle.

Figure 7 displays an exploded view of yet another embodiment of the
invention. In this embodiment, the upper and lower struts (9,9°) are identical
pieces rotated 90° from each other. Intermediate clips (10,10”) are used to retain
the two struts (9,9°) together. The intermediate clips (10,10”) are assembled by
inserting the post (11) of the intermediate clip (10) through the hole of the strut
(13°) and then through the hole in the intermediate clip (12°). The two
intermediate clips are then rotated about the axis of the lower strut hole (13%)
towards each other and the post (11°) is pushed through the hole in the upper
strut (13) and then through the hole in the intermediate ¢lip (12). The
intermediate clips (10,10°) preferably would be attached to one of the struts,
prior to blow molding of the tank to avoid the need to reach through the fuel tank
sender opening with parts in hand to install to the strut (9*) before connecting
the two.
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1. — Fuel tank having two opposite wall portions and at least one
reinforcing element connecting these two wall portions, said reinforcing element
comprising at least two parts linked by at least one rotating link.

2, — Fuel tank according to the preceding claim, wherein the rotating link is
a mechanical assembly of rigid parts.

3. —Fuel tank according to claim 1, wherein the rotating link is an
assembly involving at least one elastic part.

4. —Fuel tank according to any one of the preceding claims, said tank
comprising a fuel sender unit surrounded by several reinforcing elements
comprising at least two parts linked by a rotating link.

5. - Fuel tank according to any one of the preceding claims, said tank being
a plastic fuel tank.

6. — Fuel tank according to any one of the preceding claims, wherein the
two parts of the reinforcing element have the shape of flat struts and wherein the
rotating link is a clip in two parts comprising deformable elements.

7. - Fuel tank according to any of the claims 1 to 5, wherein the two parts
of the reinforcing element have the shape of cylindrical struts or rods and
wherein the rotating link comprises at least one part able to constitute, together
with the struts or with parts attached thereto, a universal joint.

8. - Method for manufacturing a fuel tank according to any one of the
preceding claims, according to which two parts of a reinforcing element are fixed
to two opposite wall portions of the tank and are provided with a rotating link.

9. — Method according to the preceding claim, comprising the following
steps:

- the tank is moulded with a portion or shape in relief in its two portions

- an opening is made into the tank wall
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- the completely assembled reinforcing element is fixed inside the portions or
shapes in relief.

10. — Method according to claim 8, wherein at least one of the two parts of
the reinforcing element is fixed to the tank wall during the moulding of the tank.

11. — Method according to the preceding claim, said method comprising
the following steps:

1. a plastic parison comprising two distinct parts is inserted into an open two-
cavity mould;

2. a core is inserted inside the parison, said core bearing at least one of the two
parts of the reinforcing element;

3. the parison is pressed firmly against the mould cavities (generally by blowing
through the core and/or creating suction behind the cavities);

4. the at least one part of the reinforcing element is fixed at one of the two
locations of the parison using the core;

5. the core is withdrawn;

6. the mould is closed again, bringing its two cavities together in such a way as
to grip the two parts of the parison around their periphery in order to weld
them together;

7. a pressurized fluid is injected into the mould and/or a vacuum is created
behind the mould cavities in order to press the parison firmly against the
mould cavities;

8. the mould is opened and the tank is extracted.

12. - Method according to the preceding claim, wherein the complete
reinforcement element is integrated and fixed to the tank during its moulding,
and wherein said complete reinforcement element is fixed on one part of the
parison in step 4 and after that, during step 6, it is fixed on the other part of the
parison.
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13. - Method according to the preceding claim, wherein a blocking part
blocks the rotating link until after the moulding process and wherein an opening
is made into the tank wall through which said blocking part is removed.

14. — Method according to claim 11, wherein during step 4, each part of the
reinforcing element is fixed on one part of the parison, the rotating link being
part of (one of) them and wherein during step 6, both parts of the reinforcing
element are assembled with the rotating link in between, both parts and/or the
rotating link being provided with a device able of assembling those parts through
a quick connect system like a clip for instance.

15. — Method according to claim 10, wherein only the two main parts of
the reinforcing element are fixed to the tank wall during its moulding, the
rotating link being put in afterwards, through an opening made into the tank wall.
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1 Abstract

Fuel tank having two opposite wall portions and at least one reinforcing element
connecting these two wall portions, said reinforcing element comprising at least
two parts linked by at least one rotating link.

Method for manufacturine such a tank.,

2 Representative Drawing

Figure 3.
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