JP 2013-16499 A 2013.1.24

(19) BFREREHFT (JP) X M A EA) (1) s A RS
15RE2013-16499
(P2013-164994)
39 AME RMR2S5HE15248(2013.1.24)
(51) Int.CI. F1 F—=a—F (%)
HO1TM 4/73 {2006.01) HO1M 4/73 A 5HO17

FEERF BREOHE W0 OL SNEFLE (£26 R)

CHEEES $5RE2012-182575 (P2012-182575) | (71) HEEA 598147400
(22) HEER SER245E8H 218 (2012.8.21) Yarsvy 2a2re—NA FL/u¥P
62) A& DORT $FBE2008-513575 (P2008-513575) — RIm—
D E Johnson Controls Te
FHEE ERE18EE5H 22H (2006. 5. 22) chnology Company
(31) i E3RE\E S 60/683, 608 TAVAGREISHM49423, K
(32) el SERITESA 238 (2005.5.23) R, A—=Ap - H—F4HIE A
@) E|ELETRE KB WS PU—ph 915
(74) {CEE A 100083806
HEB+ =F HAM
(74 1L A 100095500
#ELT FE EM
BRI

64 (REOBH Bty v K

GHoOooOooooooooo
gooobooboooooooobooooooooooon
gboooboooboobooboon
gbogoooboobooboobooobooboao
oooobooooooooobooooooooooon
gboooboooboobooboobooboooobooo
gbooooboooboobooboobooobooooboao
ooooboooooooooooooooooooon
gooobobooooooooooooooooooon
gbooobooobooboobooboobooobooo
gbooooobouoboobooboobooboao
goooboooooooooooooooooooon

VA | A 3
e SO OO )
goooooo FIGURE 1




OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A
OoOooooooooooOooooOoooOooooooOoooDoDoooOooooooboDoooooooooooOooOooOod
I e A A A

OoooooooooooooDooooooooogdg

OoooooooooooooDoDoDooooooooao
OO0 oDoogogUoooDooUgUoooDooogogooooaog

OOo0ooo40oUoooDoDooUooUoooDoDooUogoooogdg

Ooooooo0oooooQgooao

OoOoo0oooogod
OO0Ooo0oooogd
Oo0oo0oooogod
OO0O0Oo0oooogd
OooOoo0ooogod
OO0Ooo0oooogd
I o B
OOoo0oooaog
I o B
O0Ooo0oooaog
O0Ooo0o0ooao.o
O0Ooo0oooaog
O0Ooo0o0ooao.o
O0Ooo0oooao
O0Ooo0Oo0ooao.o
OOoo0oooaoo
O0Oo0Oo0ooa.o
O0Ooo0oooao
O0Oo0Oo0ooa.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

(2)

JP 2013-16499

O
O
O
O
O
O
O

O

2013.1.24

O
O
O
O

10

20

30

40

50



e s e e e I e e sy [ |
e R e e e e e e e ) e A e s [y s [
e e e e s e sy [ |
e R s e s e e e e e e e s e e sy s [
R e e e e [ B [ |
e A s e e e e s e e e e s [y [

OOoo0oooao

Ooooooo0ooooogQgg

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

O oOoooo
O 0Oooogoo
O oOoooao
O Oooogoao

O Ooooo
O O0OoOooo
O Ooooo
O OooOooo
O 0Ooooao
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooo
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo

O Oooo

O
O
O
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
O
O
O
O
O

O O oo

O Oo0oooao

O Oooo

O Oooo

OOoo0oooaoo

O Oooo

O Oooo

O Oooooao

O 0Oooo

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O oOooo
O 0Ooo
O 0Oooo
O 0Oo0oo
O oOooo
OO oo
O oOooo
O 0Ooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo

O O0ooo

O 0Ooo0oooao

O Oooo

O Oooo

O Oooooao

O 0Oooo

O 0Oooo

O0Ooo0oooao

O Oooo

O Oooo

O Ooo0oooao

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

O 0Oooo

O0Ooo0oooao

O Oooo

O Ooo0oooao

O O0ooo

O0Ooo0oo0ooao

O Oooo

OOoo0oooao

O O0ooo

O0Ooo0oo0ooao

€))

oono
oo

O Oooo

OOoo0oooao

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

O O0ooo

O 0Ooo0oo0ooao

O Oooo

OOoo0oooao

O 0ooo

O0Oo0oo0ooao

O Oooo

OOoo0oooao

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

O 0ooo

O 0Oo0oo0ooao

O Oooo

OOoo0oooao

O o0ood

OoOoo0oo0odgao

O Oooo

OOoo0oooaoo

JP 2013-16499

O 0O oo

O OoO0oooo

O Oooo

OOoo0oooao

goooao

O

O Ooogoo

O Ooo0oooao

O

O Oooo

O0Ooo0oooao

O

O Oooo

O Ooo0oooo

O Oooo

O0Ooo0oooao

O Oooo

O Ooo0oooao

O O0ooo

O0Ooo0oooao

2013.1.24

gooano

O
O
O
O

O
O
O
O

O Oooo
O 0Oooo

O Oooo
O 0Oooo
O Oooo
O O0ooo

O Oooooao
O0Ooo0oooao
OOooooao
O0Ooo0oo0ooao

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

Ooooooo0oooooo0ooooogogQgooao

e R e ey e s [y s [ |
e s e e s e ey e s [ [ |
e e e ey s [y [ |

OO0 ooooogogoao

O
O
O
O

Ooooooooooooooooooooogoag

Oo0oooooo0oooooo0ooooogogQgooao

OO0 oDoDooogogooooooggdg

OOo0oDoooU0oooDooggUggooDooggooao

OoooooogoQgoo
OO0 oooogogogao
OoooooogogoQgoo
OOooooogogogao
OoooooogogoQgoao
Ooooooggoao
OoOoo0oooogoogoo
Ooooooogogoao
Oooo0oooogoogooo
OoooooogoQgoao

O
O
O
O
O
O
O
O
O
O

OoOoooood
OOoo0ooood
OoOoo0ooood
OOoo0ooood

Ooooooooooooooooodg
OOoDoDooo4ogoooogoggooood
Ooooocoo0oooooooooodg
OOoDoDooo4o0oooogoggoooodg
Ooooocoo0oooooogogooood
OoDoDoooo0ooooogoggooood
Ooooocoooooooogooooodg
OooDoooo0ooooooggogooood

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

O 0Ooo0oooao
O Ooo0goooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooo
O 0Oo0oo0oo0oao
O 0Ooo0oooo
O 0Oo0oo0oo0oao
O 0Ooo0oooo
O 0Oo0ooO0oo0oao
O 0Ooo0oooo
O 0Oo0gooao
O 0Ooo0oooo
O Oo0gooao

Oo0ooooooooooogoogoooao
OOo0oooooooooogogooao
Oooooooooooooogoogoooao
Oo0oooooooooogogooao
Oo0oooooooooooogoogoooao
Oo0ooooooooooogogogooao
OOo0ooooooooooooogooao
Oo0ooooooooooogogogoooao
Oo0ooooooooooooogoOooao
Oo0ooooooooooogogogoooao
Ooo0ooooooooooooogooOooao
Oo0ooooooooooogogogooao
OO0 o0oDooggUogooDoogogogoao
Oo0ooooooooooogoogoooao
OO0 o0DoDooggUoooooggogogoao
Oo0ooooooooooogogogoooao
OO0 o0ooDoogog4ogooDoogogooao
Oo0ooooooooooogogogoooao
OO0 ooooogog4gogoooogogogao

Oooo0ooogoao
Ooooooogoao
OooooooQgoao
Ooooooogogoo
Oooooooogoao
Ooooooogoo
OooooooQgoao
Ooooooogoo
OooooooogoOoao
Ooooooogoo
OO0 oooogogogao
OooooooQgoo
OO0 oooogoogogao
OooooooQgoao
Ooooooggogao
Oooooooogoao
Oooooogogogao
OooooooQgoo
OOooooogoggogao
OooooooQgoo
Oooooogogogogoao
OooooooQgoo
Oooooogogogoao
Oooo0oooQgoo

O
O
O

4)

O

O

O

JP 2013-16499

O

O oOoooo
O 0Ooooo
O oOoooo
O Ooooo
O oOoooo
O Ooooo
O oOoooao
O oOoooo
O oOoo0ooao
O oOoooo
O oOoo0ooao

goooao

O Ooooo

2013.1.24

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

Oo0Ooo0oooo
OO0Oo0oooog
I B
OOooooaog
O0Ooo0oooao
OOoo0oooog
O0Ooo0oooao
OoOooooaog
O0Ooo0oooao
OOoo0oooaog
I B
OoOooooaog
O0Ooo0oooao
OoOooooaog
I B
OoOoo0oooog

OoooooogoQgdg
Ooooooggdg
OoooooogoQgdg
OOoooooggdg
OoooooogoQgdg
OOooooogogdg
Oooo0ooogoQgoQg
OOooooogogdg

O0Ooo0oooao
O 0Oo0oooo
O0Ooo0oooao
O Ooo0oooao
O0Ooo0oooao
O 0Ooo0oooao
O0Ooo0oooao
O Ooo0oooo
O0Ooo0oooao
OOoo0oooao
O0Ooo0oo0ooao

O Oooo

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 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

Ooooooooooodg
OoDoooo4gooood
Ooooooooooodg
Oooooo4gooood
Ooooocoooooodg
OoDoooogoooodg

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 ogo

O Oooo

O O oo

O Oooo

O O oo

O 0Oooo

Ooooooooogooao
OoooooogogQgooao
Ooooooooogooo
OoooooogQgooao
OoooooooQgooao
OoooooogogQgooao
Ooooooooogooao
OooooooogogQgooao
Ooooooooogooao
OooooooogogQgooao
Ooooooooogooao
Oooooooogoogooao
OoooooooogoOooao
OooooooogoQgooao
OO0 ooDooggogoao
OooooooogoQgooao
OO0 oooooggogoao
OooooooogoQgooao
OO0 oooooggogooao
OooooooooQgooo
Oooooooggogooao
OoooooooQgooo
Oooooooggooao
Ooooooooogooao
Oooooooggooao
Ooooooooogooao
OoooooogogQgooao
OoooooooQgooao

O
O
O
O

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

OOoooood
OOoooood
OOooOooood
OOooooodg
OOooOooood
OOo0ooood
OOoo0ooood
OOooooodg
OOooOooood
OOooooodg
O Ooo0ooo0ood
OOooooodg
O 0O0oooodg
OOooooodg
O 0O0oooodg
OOo0ooood
O 0O0ooood
OOoooood
O O0Oooood
OOoooood
O O0oOoooodg
OOoooood
O Ooo0ooood
OOoooood
OOoooood
OoOooOooood

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

O

O

O

JP 2013-16499

OJ
O
O
O
O
O
O

OJ
O
OJ
O
O
O
O

O
O
O
O
O

O
O
O
O
O

2013.1.24

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

OO0 o ooooogoQgg
OO0 oooooggg
oo oooooogogoQgog
OO0 oooooggg
oo oooooogogoQgog
OO0 o ooooggog
oo oooooogooQgog
OO0 oooooogogog
oo oooooogooQg-g

Oo0oooQoooo
Oo0o0ooogQgogoao
Ooo0oooQgooo
Oo0ooogQgooao
Ooo0oooogooo
Oo0ooogoQgooao
Ooo0oooOoooo
Oo0ooogoQgooao
Ooo0oooOoooao
Oo0ooogoQgooao
Ooo0oooOooOooao
Oo0ooogoQgooao
Ooo0oooOooOooao
Oo0ooogoQgooo

Ooooooogoogooo
OO0 ooooggooao
Ooooooogoogooo
Oooooogogooao
Ooooooooogoooo
Ooooooogogooao
Ooooooooogoooo
Ooooooogogooao
Oooooooogoooo
Ooooooogogooao
Ooooooooogooo
Ooooooogogogooao

Oooooooooooao

OO0 ooDoooggogoooao

Ooooooooooooaoo

OO0 ooooogogogoooao

Ooooooooooooaoo

OO0 ooooogogoo

oo oooooogogooo

OO0 oooooogogoo

oo oooooogoogoo

Ooooogogoao
Oooo0ooogoogoao
Ooooogogoao
Oooo0oooogoao
Ooooogogoao
Oooo0oooogoogooao
Oooooogogooao
Oooo0ooogoogooao
Oooooogogogoao
OooOoo0ooooOoogooao
Oooooogogogoao
OO0 ooogogoao
Ooooooogogoao
Ooooogogoao
Oooooogogoao
Ooooogogoao
Ooooooogogooao
Ooooogogoao
Ooooooogogooao
Ooooogogoao
Ooooooogogogooaoo
Ooooogogoao
Ooooooogoogogoao
Ooooogogoao
Ooooooogogogoao

OO0 oooooogogooo

Ooooooooogogooo

OO0 ooooogogooo

Ooooooooogoogoo
OO0 ooooogogooQg
Ooooooooogoogoo
oo ooooogogoog
Oooooooogoogoo
OO0 oooooogogooQg
OoooooooogooOgoo
oo oooooogogoQg
OO0 ooooogogog
oo oooooogogooQg
OO0 ooooogogog
oo ooooogogoQg
OO0 ooooogogog
oo ooooooQgogoo
OO0 ooooogogog
oo oooooogogoo
OO0 ooooogogog
oo ooooooQgogoo
OO0 ooooogogog
oo oooooogogo
OO0 ooooogogog
Ooooooooogogoo

Ooooooooogogogoo

OO0 oooooogogooo

(6

I [ Oy |

Ooooooooogoogooo

OoooooggoQg

OO0 oooooogogooo

I B Iy |

Ooooooooogoogooo

OooooogogQg

oo oooooogogooo

I |

Ooooooooogoogooo

Ooooooggadg

oo oooooogogogoo

Ooooo0oogoood

Ooooooogogood

OooooogogQg

oo oooooogogooo

JP 2013-16499

OOo0ooogogdg
Oooooogg™g
OOooooggdg
OooooogoQgQg
Oooooggdg
B [ [y |
OOooooggo-g

OO0 ooooogogoo
oo oooooogogooo
OO0 ooooogogoo
oo oooooogoogooo
OO0 ooooogogoo
oo oooooogoogoo
OO0 ooooogogoo

[ |

oo oooooogoogogoo

2013.1.24

Ooooooggdg

OO0 ooooogogoo

I s [ |

oo oooooogoogooo

Ooooooggdg

OO0 oooooogogoo

I B |

Ooooooooogogooo

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

OoooooooooogQgoQg O 0Ooo0goo

O 0Ooooo

OoooooQgoooao

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

OO0 ooDoo4gogooooggog

O O0Oogoao

OO0 oooooggogao
OooooooogoQgoo
OOo0ooooogQgogao
OooooooogooQgooo
OOo0ooooogQgogao
Oooo0oooogogoQgoao
OOo0oooooogQgogoao
OooooooogoQgooao
OOo0ooooogQgogoao
OooooooogoQgoao
Oo0ooooogQgogoao
OoOooooooQgoao
OoooooogogQgoao
OoOooooooQgoao
OooooooogogQgoao
OoOooooooogooao
OooooooogQgoao
OoOooooooOgooOoao
OooooooogogQgoo
OO0 oooooggogao
OooooooogogQgoao
OO0 oooooggogo
OooooooogoQgoao
OO0 oooooggogao
OooooooogoQgoo
OO0 oooooggogao
OooooooogooQgoao
OOo0oooooogQgogao
OooooooogoQgoao
OOo0oooooggogoao
OooooooogoQgooao
OOo0ooooogQgogoao
OooooooogoQgooao

OooooooooooogQgaoQg

O 0Ooooo

OO0 ooDoo4gogooooggaog

O Ooogoao

OooooooooooogQgaoQg

O 0Ooo0ooo

Oo0ooDoooooooggog

O Ooogoao

OoooocooooooogQgaoQg

O 0Ooo0ooo

OoooDoooooooggoQg

O Ooogooo

OoooocooooooogoQgaoQm

O 0Ooo0ooo

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

OoooDoooooooggoQg

O Ooogooao

OoooocooooooogoQgaoQg

O 0Ooo0ooo

OoooDooogooooooggaoQg

O 0Ooooo

OoooocooooooogoQgao

O 0Ooo0ooo

OoooooooooooggoQg

O Ooooo

P

Ooooocooooooogogao

O 0Ooo0ooo

OooooooooooggoQg

O Ooooo

OoooooooooooQgao

O 0Ooo0ooo

OooooooooooogQgaoQg

O 0Ooooo

Oooooooooooboogogao

O 0Oo0ooo

OO0 oooooQooooodg
OO0 oo ooogog4gooood
OO0 ooooo4Qogoooodg
OO0 oo ooogog4Qgooood
OO0 ooooo4Qgooooodg
OO0 oo ooogog4Qgoooodg
OO0 ooooooOooooodg
OO0 ooooogog4Qgoooodg
OO0 oooooooooodg
OO0 ooooogog4Qgoooodg
OO0 oooooooooodg
OO0 ooooogogQogoooodg
Oo0oooooooooodg
OO0 ooooogo4Qgoooodg
OO0 oooooooooodg

O 0Ooooo

|

Ooo0oo0ogao

O 0Ooooo

JP 2013-16499

O
O
O
O
]
O
]

O O0Oogoo
O 0Ooooo
O O0Oogoao
O 0Ooooo
O 0Oooo
O oOooo
O Oooo

O
O
O
O
O

O 0Oooo

2013.1.24

O oOooo

O o0Ooo

O oOooo

O o0Oooo

10

20

30

40

50



OoooOoooooooOooo0ooOoQgoao
Oooooooooooogooogao
Ooooooooooo0ooo0onOoQgao
Oooooooooooogooogao
Oooooooooobooo0onOoQgoao
Oooooooooooogooogao

OooooooogoQgoo
OOo0oooooggogao
OooooooogogQgoo
OOo0ooooogQgogao
OooooooogooQgooo
OOo0oooooogQgogao
OooooooogooQgoo
OoooooogQgogoao
Oooo0ooooQgoao
OoooooogQgogoao
OoOoo0ooooQgoao
OoooooogQgoo
OoooooooQgooao
OoooooogQgoo

oooaon

O Oooo

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

o~

Y

L

)

gy

)

[
I

I

|

FIGURE 1

w
=3

10

(8) JP 2013-16499 A 2013.1.24
oooo0oO0ooooooooooooooOonoano
Oo0ooooooooooooooooooano
Oo0oo0oooooooooooooooaaano
Oo0ooooooooooooooooaoao
ooo0oo00oo0ooooo0o0oooooooo0ooao
oooo0ooooocoooooooooonoano
Oo0ooooooooooooooooooan
Ooo0oo0000ooooo0oooooooooao
oooo0oO0ooooooooooooooOonoano
gogoooooooooooocoooonoao
Oo0oo0oooooooooooooooaaano
ooo0o00oo0ooooo0o0oo0ooooooo0onoaoo
ooao
gooao

122
112
124 j{/'f [100
NN,
:][§) | 120
alann
=,=1D% /116
mE s
| — =
) | 130
| NC
77— ) I |
U T | -
WSO ez
@ 132 118
144
FIGURE 2
Oooo0oao

220

FIGURE 3

210

230

200

10



9) JP 2013-16499 A 2013.1.24

ogogoano gogooano

300

< 113 /112 m

li
o M

L 310 ' FIGURE 7A
T ooooao
FIGURE 4 112
Oooo 115
410 /400
FIGURE 7B
FIGURE 5
oooao
// ///
| |
‘7 Y
e N
FIGURE 6
oooao
117 112
[
FIGURE 8
oooao
154
I i e
aAvEN | ﬁD%
(T )
150 ] ] i \\j
VA Y | S
T 0030 2

A ////(Y//[/( I

166 152

FIGURE 9



OooooooQgdg

O

240

O O o

O O

90 140 (2012.9.14)

gooooogao

0

O

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

O
O
O
O
O
O
O
O

(10)

JP 2013-16499 A 2013.1.24

|

[ I
I I R
I I |
Og|i0o .o
i I R |

O
O
O
O
O

I 1 |

ooooiIoiooc o|g|oooo
1 1 Ay
Oooiio|ioiojoc oo oo
1 1y
Oooio|ioioioc oo oo
I o A
o o
I o A o

O
O
(]
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

g oooomuoIO oD 00D oo g0 ooooog
oo oOpoooImoIo oo oo o oDoo oo ooooong
DgonoooooomuoImO oD 0o oD oo gggooooog

A sy

oo oojoo|g|ooojong gooo

A

OoooIoiojoo|g|oio oo ooo

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

[ I o I

[y N o

[ I o I

[y o o

[ I o I

O |o|o o

I o o o
[ o o I o
I o o o
[ o I o

O
O
O
O

O
O
O
O

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

sy s 1 s e e e v e e Y Iy

e A e e ey e e A A A

o v s e e s Y Iy

oo oo o|io|oo o;oo|iooigoio|o;go|o

Oon;o oo o|g|o|iooiio|o|go|io|ioiojo|g|g

OO oo o|jg|oooijo|jo|g ogo|oojojo|g|g




1)

goao

JP 2013-16499

O

goooan

A

2013.1.24

O
O
O

°clOo OO |Ooo ol|o

O

O
O
O
O
O

O

OO0 oojojooooooljo|jgogoolo

I s

O om0 oo oioiooo|g|goi;o
O Qoo oijo|jo|g goioiooo|g|ig oo
O Ooiomoiooio|o|o oo oo|go|ig oo
O Qoooojojo|g goioiooog|gig oo

I o I




(12) JP 2013-16499 A 2013.1.24

gooooooaoo

(72) 000 0OO0OO0O0OOooOOoOooo
goooboboooooobbooooooobobooooooboooboooooooboboooooooon
gooon

(72) 000 OO0O0OO0O0OO0ODOOOoOOOoOOon
gogooboboooooobbooooooobbooooobooboobooooooboobobooooooooon
ad

(72) 000 OO0O0OOoDoOoOooOOogooOo
goboboobooooooboboooooobobooooobooboooooooobobooooooooon
gooon

(72) 000 OoOOoOooooooogoo
goboooOoOoooooooooboboboboooooooobobobooooooooooobooboooog
goooobooogooon

(72) 000 OoOOooOoooogooogoo
gobooooObooooooooobObOboooooooooobooboboOoboooooooooboooOoooo
goooobooogoooon

(72) 000 OooOoooooooooogoodg
goooooboooooooooboboboboooooooooboobobooboooooooooooooa
goooo

OO0OO0((@O) 5H017 AAD1 ASO1 BBO2 BBO6 CCO7 CCO9 CC10 DDO3 EE02 HHO3

agooo oo HHO5



(13) JP 2013-16499 A 2013.1.24

gooooooanb

TITLE OF THE INVENTION
BATTERY GRID

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application No.
60/683,608 filed May 23, 2005, the entire disclosure of which is incorporated by reference

herein.
BACKGROUND

[0002] The present inventions relate to grids for use in batteries (e.g., lead-acid batteries
such as batteries for vehicle starting, lighting, and ignition applications; marine batteries;
commercial batteries; industrial batteries; batteries for use with hybrid-clectric vehicles;
etc.). More -speciﬁcally, the present inventions relate to grids that have a configuration

which resists shorting of a battery cell due to growth of the grids.

[0003] Lead-acid batteries conventionally include a number of cells in which energy is
stored. For example, a 12 volt battery may include six cells, each of which provides 2 volts.
Each of the cells includes one or more positive electrodes or plates and one or more
negative electrodes or plates. An electrolyte (e.g., acid such as dilute sulfuric acid) is also
provided in the cells to facilitate chemical reactions which take place in the cells during

charging and discharging of the battery.

[0004] The positive and negative electrodes each comprise a grid made from lead or a
lead alloy (e.g., a lead-calcium alloy) on which an active material in the form of a paste is
provided. Such grids include a plurality of wires coupled to a plurality of nodes (e.g., a
battery grid may include a frame comprising four sides with a lug or current collector
extending from one of the sides and a network of wires or grid elements interconnected with

a plurality of nodes).

[0005] The positive and negative electrodes are arranged in each of the cells in alternating
fashion and are separated from adjacent plates by a separator (e.g., a microporous polymeric
separator). For example, the negative electrodes may be contained within a separator

envelope to electrically isolate them from adjacent positive electrodes. In this manner, the
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positive and negative electrodes are prevented from coming into direct contact with each

other, which would cause a short in the cell.

[0006] Over an extended period of use, the grids will corrode, which in turn will cause the
grids to grow. By way of illustration, FIGURE 1 shows a cell having a first electrode 10
(e.g., a positive electrode) with a current collector 12 arranged adjacent a second electrode
(e-g., a negative electrode, partially obscured by electrode 10 in FIGURE 1) with a current
collector 22. The current collector 12 of the positive electrode is electrically coupled to
other positive electrodes in the cell by a strap or connector 14, while the current collector 22
of the negative electrode is electrically coupled to other negative electrodes in the cell by a
strap or connector 24. The positive strap in a cell is then connected to a negative strap in

the next cell.

[0067} Growth of positive electrode 10 is illustrated by dashed lines 30 and 32. When
installed in a battery container, the grids are generally constrained on their sides and bottom
by walls of the battery container. Accordingly, growth of the grids generally occurs along
the top surface of the grids. In certain situations, such unconstrained growth in the positive
vertical direction may cause a short of the cell. For example, as shown in FIGURE 1, the
growth of the positive grid illustrated by dashed line 32 results in a portion of the grid
comung into contact with strap 24 that is connected to the negative electrodes. In such a
situation, the positive and negative electrodes are electrically coupled together, which may
act to short the cell. Thus, while adjacent positive and negative electrodes may be separated
from each other with a polymeric separator, shorting may still occur due to corrosion of the

grids which causes growth in the vertical direction.

{0008] While it is known to provide grids for use in batteries, such known grid
configurations do not provide certain advantageous features and/or combinations of

features.

SUMMARY

[0009] An embodiment of the present invention relates to a battery grid that includes a
frame that includes a top element, a bottom element, a first side element, and a second side
element. The battery grid also includes a plurality of wires provided within the frame and
defining a plurality of open areas and a current collection lug extending from the top

2-
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element in a first direction. The battery grid further includes at least one feature provided in
the battery grid that is configured to reduce the amount of growth of the battery grid in the
first direction due to corrosion of the battery grid during the life of the battery grid.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIGURE 1 iltustrates the growth of a battery grid due to corrosion which may
result in shorting of a battery cell. ’

{0011] FIGURE 2 is a plan view of a battery grid according to an exemplary embodiment.

[0012] FIGURE 3 is a plan view of a portion of a battery grid similar to that shown in
FIGURE 2 that includes a modified configuration that is intended to restrain the overall

growth of the grid due to corrosion.

[0013] FIGURE 4 is a plan view of a portion of a battery grid similar to that shown in
FIGURE 2 that includes a modified configuration that is intended to restrain the overall
growth of the grid due to corrosion.

[0014] FIGURE 5 is a plan view of a portion of a battery grid similar to that shown in
FIGURE 2 that includes a modified configuration that is intended to restrain the overall
growth of the grid due to corrosion.

[0015]) FIGURE 6 is a plan view of a portion of a battery grid similar to that shown in
FIGURE 2 that includes a modified configuration that is intended to restrain the overall
growth of the grid due to corrosion.

[0016]) FIGURE 7A is aplan view of a portion of a battery grid similar to that shown in
FIGURE 2 that includes a modified configuration that is intended to restrain the overall
growth of the grid due to corrosion.

[0017] FIGURE 7B is a plan view of a portion of a battery grid similar to that shown in
FIGURE 2 that includes a modified configuration that is intended to restrain the overall
growth of the grid due to corrosion.

3-
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{0018] FIGURE 8 is a plan view of a portion of a battery grid similar to that shown in
FIGURE 2 that includes a modified configuration that is intended to restrain the overall
growth of the grid due to corrosion.

[0019] FIGURE 9 is a plan view of a portion of a battery grid similar to that shown in
FIGURE 2 that includes a modified configuration that is intended to restrain the overall
growth of the grid due to corrosion. '

DETAILED DESCRIPTION

[0020] FIGURE 2 illustrates a battery grid 100 according to an excmplary embodiment.
Grid 100 may be either a positive or a negative grid, and may be produced by any known
method (¢.g., by casting, by expansion of a sheet of material after piercing the sheet, by a
progressive punching operation, etc.) using any known materials (¢.g., lead or lead alloys,
such as lead-calcium alloys, etc.). Various nonexclusive examples of battery grids that may
be used in accordance with the present disclosure are shown, for example, in the following
U.S. Patents, the disclosures of which are hereby incorporated by reference: U.S. Patent No.
5,582,936, U.S. Patent No. 5,989,749; U.S. Patent No. 6,203,948; U.S. Patent No.
6,245,462; and U.S. Patent No. 6,274,274.

[0021] Referring to FIGURE 2, grid 100 comprises a frame that includes a top frame
element 112, first and second side frame elements 114 and 116, and a bottom frame element
118. The grid 100 includes a series of grid wires that define open areas 120 that hold -
electrochemically active paste (not shown) that provides the current generation for a battery.
A current collector or lug 122 is integral with the top frame element 112 and is offset from
the center of the top frame element 112. The top frame element 112 includes an enlarged
conductive section 124 directly beneath the lug 122, and has the shape shown to optimize

current conduction to the tug 122,

[0022] A series of radially extending vertical grid wire elements 126 form part of the grid
100. The vertical wire elements 126 are connected to the top frame element 112 and at least
one of the bottom frame element 118, the first side frame element 114, and the second side
frame element 116. The vertical wire elements 126 become closer together when moving
from the bottom element 118 towards the top element 112 and get farther apart when

moving towards the left element 114 or the right element 116.
-4-
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[0023] The grid 100 also includes a plurality of horizontal or cross wire elements 130.
Individual sections of the vertical wire elements 126 and the horizontal wire elements 130
ends which are joined at a plurality of nodes 144 that define the open areas 120 that support

the electrochemically active paste for conduction.

[0024] FIGURES 3-9 illustrate various modifications to the grid shown in FIGURE 1 that
are intended to retard, restrict, or restrain growth of the grid 100 when the grid 100 corrodes
during its useful life in a battery. The circled numbers shown in FIGURE 2 reflect the
location on the grid 100 where the various modifications are to be made (e.g., the

modification shown in FIGURE 3 is designated by the circled number 3 in FIGURE 2).

[00Z5] As shown in FIGURE 3, a “weak link” may be provided for one of the horizontal
or vertical wire elements. For example, according to an exemplary embodiment, a first
portion or segment 220 of a wire 200 may be joined to a second portion or segment 230 of
the wire 200 by a portion or segment 210 that is configured to break when a threshold
amount of stress is applied to the wire 200. When growth of the grid 100 causes movement
of the first portion 210 relative to the second portion 230, the middle portion 210 will break,
which may act to interrupt the growth of the grid at this point. As shown in FIGURE 3,
middle portion 210 is provided to connect portion 220 to portion 230 such that portion 220
is “staggered” relative to portion 230. According to various exemplary embodiments, any
suitable number of weak links may be provided in the grid to redirect the stresses caused by
growth of the gﬁd due to corrosion, and they may be provided for both vertical and

horizontal wires as may be desired.

[0026] As shown in FIGURE 4, one or more of the vertical and horizontal wires may be
configured to act as a fuse that is intended to break when a threshold amount of stress is
applied or to corrode away at a given time of the battery life. According to an exemplary
embodiment shown in FIGURE 4, a wire 300 may include a first portion or segment 320
and a second portion or segment 330 connected by a relatively thin portion or segment 310
(e.g., portion 310 has a smaller cross-sectional area and/or a different cross-sectional shape
as compared to the remainder of wire 300). When growth of the grid occurs as a result of
corrosion, a tensile stress may be applied to the wire 310, Because the portion 310 has a
smaller cross-sectional area than that of portions 320 and 330, the wire 300 will break in the

portion 310 if a sufficient degree of stress is applied or will corrode away. Such breakage

-5-
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may act to interrupt the growth of the grid at this point. According to various exemplary
embodiments, any suitable number of horizontal or vertical wires may be provided in the

grid as may be desired, and any of a variety of configurations may be provided for the fuse.

[0027] As shown in FIGURE 3, a distortion may be provided in one or more of the wires
that is intended to absorb or redirect a portion of the stress resulting from the growth of the
grid. According to an exemplary embodiment shown in FIGURE 5, a rounded feature 410
may be provided in a wire 400. When the grid experiences growth due to corrosion, the
shape of the wire 400 may be altered. The inclusion of a distortion (e.g., rounded portion
410) may deflect some of the growth (e.g., by providing something other than a straight line
for growth). In this manner, the growth of the grid may be interrupted at this point.
According to various exemplary embodiments, any suitable number of vertical or horizontal
wires having distortions may be provided in the grid, and any of a variety of configurations

may be used for the one or more distortions.

[0028] As shown in FIGURE 6, a portion of one of the frame elements may include a
notch or cutout. According to an exemplary embodiment as shown in FIGURE 6, the
bottom frame element 118 may include a notch or cutout 119 that is intended to act as a
point of weakness for the frame. When stresses are introduced which result from growth of
| the grid, the stress may be concentrated at the point of weakness such that the frame breaks
at this point. In this manner, the growth of the grid may be interrupted, and the stresses may
be redirected within the grid. It should be noted that while notch 119 is shown as extending
inward from the outside of frame element 118, according to other exemplary embodiments,
the notch may extend from the inside of the frame element. According to various
exemplary embodiments, any suitable number of notches or cutouts may be provided at

various locations along the sides, top, and/or bottom of the frame.

[0029] As shown in FIGURE 7A, one of the frame elements may include an indent or
depression. For example, according to an exemplary embodiment shown in FIGURE 7A,
the top frame element 112 of the grid 100 includes an indent 113. The top frame element
112 is effectively bent at this point. When the grid 100 grows in the vertical direction due
to corrosion, the indent 113 is pushed upward due to accumulated stresses in the grid.
Because the top frame element 112 includes an indent, it will take a longer period of time

for the grid to extend upwards to make contact with, for example, a strap connected to grids

-6-
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of opposite polarity. That is, because the top frame element at the point of the indent is not
collinear with the rest of the top frame element, growth of the grid will first cause the grid to
' grow toward the rest of the top frame element; only afier this point would the grid continue
to grow in the vertical direction. According to various exemplary embodimerits, any
suitable number of indents may be provided at various locations along the sides, top, and/or

bottom of the frame.

[0030] As shown in FIGURE 7B, a portion of the top frame element may be arranged at
an angle to the rest of the top frame element. For example, as shown in FIGURE 7B, a
portion 115 of the top frame element 112 is slanted or angled (e.g., sloped, tapered, etc.)
downward. Similar to the indent described with respect to FIGURE 7A, the slanted
configuration of the top frame element 112 acts to extend the amount of time that the grid
must grow in order to contact a strap of opposite polarity. Such a configuration may also

act to increase tension in the grid, which may act to counter some of the grid growth.

{0031] As shown in FIGURE 8, one or more of the corners of the grid may be provided
with a rounded shape. For example, according to an exemplary embodiment shown in
FIGURE &, a rounded corner 117 is provided which connects the top frame element 112 to
the side frame element 114. Such rounded shape may act to redirect the stress and change

the direction of the grid growth away from the vertical direction.

[0032] As shown in FIGURE 9, various wires may be removed to form an engineered
buffer zone within the grid (similar to a “crumple zone™). In a conventional grid (e.g., such
as that shown in FIGURE 1), vertical wire members are collinear with each other and
extend, for example, from the top frame element to the bottom frame element. As a result,
growth of one of the vertical wires is translated to others which are collinear, resulting in an
additive growth effect that acts to force the top frame element toward a strap of opposite
polarity (as shown, for example, in FIGURE 1). According to the exemplary embodiment
as shown in FIGURE 9, one or more of the vertical wires are removed such that there is an
mterruption or discontinuity in the grid (e.g., wires 154 and 156 are separated by an open
space 152). The open space 152 thus acts as a buffer zone into which the vertical wires may
grow (instead of translating their growth in a manner which results in movement of the top

frame element of the grid). The open space 152 thus acts to “absorb” the growth in the
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vertical direction. Any number of engineered buffer zones may be provided at various

desired points within the grid.

[0033] It should be noted that while the above-described modifications to the grid have
been discussed individually, any one or more of such modifications may be utilized in a
single grid. ‘ For example, both a “weak link” (as shown, e.g., in FIGURE 3) and a
“distortion” (as shown, e.g., in FIGURE 5) may be provided in a single grid. Any other
combination of modifications such as those described above may also be utilized in order to

manage the growth of the grid.

[0034] In operation of a battery using a grid such as that described herein, corrosion of the
battery grid material (lead or a lead alloy) will cause growth of the battery grid. Because
the grid is constrained at its bottom and sides by the walls of the battery container, growth is
directed in the vertical direction toward the top of the grid. By introducing modifications to
the grid which are intended to shunt or redirect the growth of the grid, the life of the battery
may be extended. For example, by introducing weak points in the grid that are intended to
break once a threshold amount of stress is reached, growth may be interrupted or redirected
at such points to reduce the growth of the grid in the vertical direction. Any of a variety of
modifications may be made to the grid in order to manage the growth of the grid and extend
the life of the battery by reducing the occurrence of shorts which result from portions of the
grid contacting features electrically coupled to features in the battery having an opposite
polarity.

[0035] Those reviewing this disclosure will appreciate that various advantages may be
obtained using the grid designs described herein. For example, according to an exemplary
embodiment, the battery grid provides desired performance characteristics while resists
shorting due to grid growth. The battery grid includes features which are intended to act to
retard, restrain or restrict growth of the grid due to corrosion. According to an exemplary
embodiment, the battery grid includes one or more modifications that are intended to absorb
or redirect stresses that may result from growth of the grid (e.g., due to corrosion of the
grid). It is intended that such grid designs provide the battery grid, and hence the battery in

which it is provided, with an enhanced useful life as compared to conventional battery grids.

[(0036] It is important to note that the construction and arrangement of the battery grid as

shown in the various embodiments is illustrative only. Although only a few embodiments
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of the present inventions have been described in detail in this disclosure, those skilled in the
art who review this disclosure will readily appreciate that many modifications are possible
(e.g., variations in sizes, dimensions, structures, shapes and proportions of the various
elements, values of parameters, mounting arrangements, use of materials, orientations, etc.)
without materially departing from the novel teachings and advantages of the subject matter
recited in the claims. Accordingly, all such modifications are intended to be included
within the scope of the present invention as defined in the appended claims. Other
substitutions, modifications, changes and omissions may be made in the design, operating
conditions and arrangement of the preferred and other exemplary embodiments without

departing from the scope of the present inventions.
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WHAT IS CLAIMED IS:

1. A battery grid comprising:

a frame comprising a top element, a bottom element, a first side element, and
a second side element;

a plurality of wires provided within the frame and defining a plurality of
open areas;

a current collection Iug extending from the top element in a first direction;
and

at least one feature provided in the battery grid that is configured to reduce
the amount of growth of the battery grid in the first direction due to corrosion of the battery
grid during the life of the battery grid.

2. The battery grid of Claim 1, wherein the at least one feature is configured to

reduce the tendency of the top element to move in the first direction.

3. The battery grid of Claim 1, wherein the at least one feature comprises a wire
having a weak link that is confignred to break when a predetermined amount of stress is

applied to the wire.

4, The battery grid of Claim 3, wherein the wire comprises a first portion, a
second portion, and a third portion provided between the first portion and the second portion
such that the first portion is staggered relative to the second portion.

5. The battery grid of Claim 3, wherein the wire has a first portion, a second
portion, and a third portion provided between the first portion and the second portion and
having a reduced cross-sectional area as compared to the first portion and the second

portion.

6. The battery grid of Claim 1, wherein the at least one feature comprises a wire

having a distortion.

7. The battery grid of Claim 6, wherein the distortion comprises a rounded

portion configured to redirect stress resulting from grid corrosion.

-10- .
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8. The battery grid of Claim 1, wherein the at least one feature comprises a
notch provided in at least one of the top element, the bottom element, the first side element,

and the second side element.

9. The battery grid of Claim 8, wherein the notch is provided in the bottom

element.

10.  The battery grid of Claim 1, wherein the at least one feature comprises an

indent provided in the top element.

11.  The battery grid of Claim 10, wherein the indent comprises a curved portion

that curves inward toward the wires provided within the frame.

12.  The battery grid of Claim 1, wherein the at least one feature comprises at
least a portion of the top element of the frame that is angled from the lug fo one of the side
elements such that the portion of the top element does not meet the side element at a right

angle.

13.  The battery grid of Claim 1, wherein the at least one feature comprises a
buffer zone provided within the frame.

14.  The battery grid of Claim 13, wherein the plurality of wires comprise a
plurality of wires extending between the top element and the bottom element and wherein
the buffer zone comprises a discontinuity in at least one of the plurality of wires extending

between the top clement and the bottom element.

15.  The battery grid of any of the preceding claims, wherein the at least one
feature further comprises a rounded comer of the frame between the top element and at least
one of the first side element and the second side element that is configured to absorb stress

caused by growth of the grid.

16.  The battery grid of Claim 1, wherein the battery grid comprises a plurality of
features provided in the battery grid that are configured to reduce the amount of growth of
the battery grid in the first direction due to corrosion of the battery grid during the life of the
battery grid.

-11-
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17.  The battery grid of Claim 1, wherein the battery grid is configured for use in
a lead-acid battery.

(57) Absiruct: A battery grid includes a [rame that includes a top element, a boltom element, a [irst sidz clement, and a second
side element. The battery grid also includes a plurality of wires provided within the frame and defining a plurality of open areas
and a corrent collection lug extending from the top element in a first direction. The battery grid further includes at least one feature
provided in the batlery grid that is conligured (o reduce the amount of growth ol the battery grid in the [irst direction due to corrosion

of the battery grid during the life of the battery grid.

Representative Drawing
Fig.1
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