JP 2005-302731 A 2005.10.27

(19) B EEHEFT (UP) 2% 49 5F & |RA) (1) S5 R A P 2
$+5882005-302731
(P2005-302731A)
43 AME TRITE10A27H (2005.10.27)
(51) Int.CL." Fl F—7a—F (%)
HO1J 861/28 HO1J 81/28 A
HO1J 61/20 HO1J 61/20 L
SEEE AER ENEOM 1 OL SESHE (& 27 =
21) HEEEE $5EE2005-116519 (P2005-116519) | (71) HEEA 390009472
(22) WEH FERITEAR 148 (2005. 4. 14) RFUh— ROANY b FELSTT |
(1) MsciEFRES 102004018105.5 7i—A IV RPWII F)a—
(32) ®scH ERE1654H 148 (2004. 4. 14) ShLRY IV SRSV ITV N
(33) BRBE/E 1AV (0B Tv

FAVERLEME 122y ~FF0
YHN ANT—1r |1
(74) {CEE A 100061815
#EL £F
(74 R A 100094798
#FEL L flE
(74) {CEE A 100099483
#EL 2F Bl

BARRIZA

(4) [BRIADEH] MES > 7HOBVEE D bONKET wILH 2

(7O

Oo0oo0ooood
OOoo0oooao
OOoo0ooood

Oooooogogdg

Oooooogogdg

Oooooogoood
Oooooogod

gogbboooobboboooooobobooooan
gboboboooooboboboooobooboboboooboobonb
goobobood

OoooOpgUOpgUpgOg
gobboooobboouooobbuooooDbbooobbbooono
g



e R ey [ s R s [y |

e e ey e ey sy [ |

e e ey e s [y |

e [ sy |

e [ ey e [ s [y [ |

e [ ey e e sy |

OooooooogQgg
OooooooogoQgg
Ooooooo®
Ooooooo®

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

O O

Oooooo®@

O0Ooo0ooao
Oooooo®®

O0Ooo0ooao
Oooooo®@v

O0Ooo0oooao
Oooooo®@v

O0Ooo0o0ooao
OooOoooo®®v
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao

(2)

O

JP 2005-302731 A 2005.10.27

goooboooboooobooobood

goooobooboooan

O

oooooooooooao

o

g

.Jooooogogoboooobooboobobooobooboobooboobao

O

oo ooooooQgodg

ooooooad

O

O
O
O

O

O

O

O
O

.ggooooooooooboobobbooboobooboooboaoaao

O

O
O

O

O

ooooooo.ococococooo.0booboboDbOOOO

O

O

oooogoao

O

O

O

O

O

O

ooad

O

O

ooano

ooano

O

O

O

ooad

O

O

O

ooad

O

O

O

oooad

ogooo

ogooo

gooad

uooboooboobooobad
oooooao
gooooaon

O

oooooao

10

20

30

40

50



e R ey [ s R s [y |

e e ey e ey sy [ |

e e ey e s [y |

e [ sy |

e [ ey e [ s [y [ |

e [ ey e e sy |

OooOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
OoOoo0oood
OooOoo0oood
OooOoo0oood
OooOoo0oood
Oooo0oood
Oooo0oood
OooOoo0oood
OooOoo0oood
OooOoo0ooood
OooOoo0oood

oo ooooooQgodg

O
O
O
O
O
O
O

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

OO0 ooooooQgoooo
OO0 ooooooQgoooo
OO0 ooooooQgoo®

O
O
O
O
O

OooOoo0oood
OooOoo0oood

OOoo0ooooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OOoo0ooooao
OOoo0oo0oooao
OOoo0oo0oooao
OOoo0oo0oooao
OOoo0oo0oooao
OoOoo0ooooao
OOoo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OOoo0oo0oo0ooao
OOoo0oo0oo0ooao
O0Ooo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0oo0oooao
OOoo0oo0oo0ooao
OoOooOoo0oo0ooao
OOoo0oo0oooao
OoOoo0oo0oo0ooao

O
O
O

O0Ooo0oooao
O 0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O0Ooo0oooao
O 0Ooo0oooao
O Ooo0oo0ooao
O0Ooo0oo0oo0oao
O0Ooo0oooao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0ooo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0ooo0oao
O 0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao

OO0 ooooooQgoo®

Oo0ooooooQgoo®

Oooooooooogoao
OoooooooogoQgooe

O

Oooooooooogoao
OoooooooogQooe

O

Oooooooooogoao
OoooooooogoQgooe

Ooooooooog

Ooooooooogoogooe
OooooooogoQgdg
OooooooogQgdg
OooooooogoQodg
OooooooogoQgodg
OooooooogooQgdg
OooooooogoQgodg
OooooooogooQodg
OooooooogoQgdg

O Ooo0ooo
O Ooo0ooOono
O Ooo0ooOoo
O Ooo0ooOono
O 0ooo
O 0ooo
O 0ooo

)

JP

[ |

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0ooo
O 0Oooo
O o0ooo
O 0Oooo
O o0ooo
O 0Oooo
O o0ooo
O 0Oooo
O 0Oooo
O o0ooo
O 0Oooo

.gbooooobobooboobooan

2005-302731

ugoodaoano

[ |
[ |
[ |
[ |
0O O

O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0Ooo0ooao

O

2005.10.

gooad

O
O
O
O

27

ooooooooooooobobboooao
ooooooooooooobobobobooano

10

20

30

40

50



e R ey [ s R s [y |

e e ey e ey sy [ |

OoooooooooDoooooooooog

Oooo0oood
OoOoo0oood
Ooo0oo0oood

Oooooooo0oooooooDooDooooooooood

OooDooooo0oooooooDooDoooooooooodg

OooooooogoQgg

O0Ooo0ooood
OOoo0oood
OOoo0ooood
OOoo0ooood
OoOoo0oood
OOoo0oood
OOoo0ooood
OOoo0oood
OOoo0oood
OOoo0ooood
OOoo0oood
OOoo0o0oood
OOoo0o0oood
OoOoo0o0oood
OoOoo0oood
OoOoo0oo0oood
O0Ooo0oo0oood
OoOoo0o0oood
OoOoo0o0oood
OoOoo0o0oood
O0Ooo0oo0oood
OOoo0o0oood
OoOoo0oo0oood
Oo0Ooo0oo0oood
Oo0Ooo0o0oood
OoOoo0o0oood
O0Ooo0o0oood
O0Ooo0o0oood
O0Ooo0oo0oood
O0Ooo0oo0oood
O0Ooo0o0oood
O0Ooo0o0oood
O0Ooo0o0oood
O0Ooo0Oo0oood
O0Ooo0Oo0oood

Oo0oooooooooodg
Oo0oooooooooodg
Oo0ooocooooooodg

O
O
O
O
O
O
O
O

OooooooooooooogoQgogoaoQg
OooooooooooooogogQgogooQg
O
O

OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao

OooooooogooQgg
OooooooogooQgoQg

.0oooooogag.

goooooooaoan
ooooooooao
g

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

O 0Ooo0gooo
O 0Ooo0gooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooOoo

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

OooooooogooQgodg
OooooooogogQodg
OooooooogoQodg
OooooooogoQodg
OooooooogooQodg
OooooooogoQodg
OooooooogooQodg
OooooooogoQodg
OooooooogoQgodg
OooooooogooQgodg
OooooooogooQodg
OoooooooQgodg
OooooooogooQodg
OooooooogoQodg
OoooooooQgdg
OoooooooQodg
OoooooooQgodg
OooooooogoQgodg
OoooooooQgodg
OoooooooQgodg
OooooooogooQodg
OooooooogoQgodg
OoooooooQgodg
OooooooooQgodg

(4)

O
O
O
O
O
O
O
O
O

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0ooo
O 0Oooo
O o0ooo
O 0Oooo
O o0ooo
O 0Oooo
O o0ooo
O 0Oooo
O 0Oooo
O o0ooo
O 0Oooo

O O0ooo

O 0Oooo

O O0ooo

O O0ooo

O O0ooo

O 0ooo

JP

O

O O0ooo

2005-302731

ugoodaoano

O
O
O
O
O
O

O O0ooo
O O0ooo
O O0ooo
O 0ooo
O O0ooo
O O0ooo

O

O O0ooo

2005.10.

gooad

O
O
O
O

O O0ooo
O O0ooo
O O0ooo
O O0ooo

27

O

O O0ooo

10

20

30

40

50



e s R R s [ B iy
R ey e B s e e I
e e ey e [ s [y |

[}

[}

e sy |

[}

O
O
O

O
O

I R [ Iy

Ooooooooo0oooooo oo oDooooo0o oo oDoooo0ooooooogdg

oo ooooooQgodg
Oooooooo

O O

O 0Ooo0gooo
O O0ooo

e S o O O o
[ B |
O o0Ooo0ooao
O 0Ooooao

O

(%)

gobooaoodadd
ooogad
ooooooaoaao

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

gooaoan
oooogoao
og.0oob.0o
ugoodaoan
ooooogoad

O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooooo
O 0Ooooo
O 0Ooooo
O 0Ooooo
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooOoao
O 0Ooo0ooOoao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo

Ooooooooo

goooooboooobooaod

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

O O0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo
O O0ooo

O OO
O O o
O OO
O OO
[ Ry |
O OO
O OO
O OO
O OO
[ Ry |
O O o
O O o
[ Ry |
O O O

O O

O O

[ |

[ I R |

]
o
O oOooo
O 0Oooo
O oOooo
O oOooo
O o0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O o0Oooo
O oOooo
O o0Oooo
O o0Oooo
O o0Oooo
O o0Oooo
O o0Oooo
O o0ooo
O o0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O o0Oooo
O o0Oooo
O o0Oooo

O O
.gboooooobooobooboao

gooooooao
ooano

;OO
0ooo

oono
ooano

O
O
O
O
O O
0o
0o
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

JP

2005-302731

g
O
g
u
O

2005.10.27

gooad
oooogoag
goood

.0gonoad

ooooao
ogoooaod
gooad
oooogoag

.ooooooooooooooooobobbDbDoOoboboboboooooo
oooooooooooooboboooobocbooooooooooooao

O o0Oooo
O 0Oooo

10

20

30

40

50



Oo0oo0ooood
O OO
O O0ooo

Oooooooo0oDoooooo00 oo oooo oD oo oDoDoDoo0 oo oDoooo0oDoDoDooogogo
OoOooooooooooooo0 oo oooo oD oo oDooDoo0oooDoDoooo0oDoDoDooogogo?
e [y ) Ry I s e

O
O
O
O
O

O
O
O
O
O

e e e ey e I |

O OO

O 0Oooo
O Oooo
O Oooo

I I

OO0 oo oooooooooooQgg
OO0 o oo oooooooooooQgdg

O
O
O
O
O
O
O
O
O
O
O

OoooooooooDoooooooooao
OoooooooooDoooogogooooao

[}

[ |

O

OooooooogoQoogoo
OooooooogogoQoogoo
OooooooogogoQoogoo
OooooooogogoQoogoo
OooooooogooOoogoo
OooooooogoQoogoo
OooooooogoQoogoo
OooooooogogoQoogoo
OooooooogoOoogoo
OooooooogoQoogoo
OooooooogoQoogoo

O
O
O
O
O
O
O
O
O
O
O

OooooooogoQgooao
OoooooooQgooao
OoooooooQgooao
OoooooooQgooao
OooooooooQgooao
OooooooooQgooao
OoooooooQgooao
Oooooooogoogooao
Ooooooooogooao
Ooooooooogoooao
Ooooooooogooao
Ooooooooogogooao
Oooooooogoogooao
OooooooooQgooao
Oooooooogoogooao
Ooooooooogooao
OooooooooQgooao
OoooooooQgooao

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 Oooo

O

(]
(]

(]
(]

OooooooOoogoQd
OooooooOgoogod
OooooooOgoogoad
Oooo0oooOgooQgQd
Oooo0oooOogoQgo
Oooo0oooOooQgad
OooooooOoogoaQd
OooooooQgoQgad
OooooooOogoQgad
OooooooOgoogoQd
OooooooOoQgaQd
OooooooOoogod
Oooo0ooooOoQgd
OooooooOoQgQd
OooooooOoQgd
Oooooooogogad
Oooo0ooooogod
Oooooooogoogoad
OooooooOogoad
OooooooOgoogad
Oooo0oooOoogoaQd
Oooo0oooogoad
Oooo0oooOoogoad

(6)

O
O
(]

O
O

OoooooooogooOodg
OoooooooogoQgoodg
OooooooooQgodg
OooooooooQgog
OooooooooOodg
OooooooooOodg
OooooooooOodg
OoOoooooooQgodg
OoOoooooooQgoodg
OoOoooooooOodg
OooooooooOodg
OoOoooooooQgodg
OoOoooooooOodg
OoOoooooooOodg
OoOoooooooOodg
OoOoooooooodg

JP

O

2005-302731

(]
O
O
O
O
o

O
O
O
O
O
O

O
O
O
O

2005.10.

O
O

10

20

30

40

50



e R ey [ s R s [y |

e e ey e ey sy [ |

e e ey e s [y |

e [ sy |

e [ ey e [ s [y [ |

e [ ey e e sy |

Oooooooooooao
Oooooooooooao
Ooooocooooooao
Oooooooooooao
Oooooooooooao
Ooooocooooooao
Ooooocooooooao
Ooooocooooooao
Ooooocooooooao
Ooooocooooooao
Ooooocooooooao
Oooooooooooao
Ooooocooooooao
Ooooocooooooao
Ooooocooooooao
Oooooocooooooao
Oooooocooooooao
Ooooocooogogoooao
Ooooocooogooooao
Ooooocooogooooao
Ooooooooogogoooao
Oooooocooogooooao
Oooooocooogooooao
Ooooocooooooao
Oo0oooocooogooooao
Ooooocooogooooao
Ooooocooooooao
Oooooocooooooao
Oooooocooooooao
Oooooooooooao
Ooooocooogooooao
Ooooooooogogoooao
Oooooooogoooao
OoooooooooOoooao

Oooooooogd
Oooooooogd
Oooooooogod
Oooooooogod
Oooooooogod
Oooooooogod
Oooooooogd
Oooooooogod
Ooo0oooogod
Ooo0oooogod
Oooooooogodg
Oooooooogod
Oooooooogd

OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoo0ooooao
O 0Oooo

O 0Oooo

O Ooo0ooo

Ooo0oooogooQgg

O 0Ooo0gooo
O 0Ooo0gooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

O 0Oooo
O 0Oooo
O 0o oo

OoooooogoQgdg

Ooo0oooogoQgdg

Ooo0oooogoQgdg

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

Ooo0oooogoQgdg

Ooo0oooogoQgdg

Ooo0oooogoQgdg

OoooooogoQgdg

OoOoo0ooooao
OoOoo0oo0oooao
OoOoo0ooooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0ooooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooaod
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oo0ooao
Oo0Ooo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0ooooao
Oo0Ooo0oo0oooao
O0Ooo0oo0oo0ooao
Oo0Ooo0oo0oo0ooao
O0Ooo0oo0oo0ooao
O0Ooo0oo0oo0ooao
O0Ooo0oo0oo0ooao

O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0ooo
O 0Oooo
O o0ooo
O 0Oooo
O o0ooo
O 0Oooo
O o0ooo
O 0Oooo
O 0Oooo
O o0ooo
O 0Oooo

)

OO0Oo0oo0oooao
OO0Oo0oo0oooao
OO0O0oo0oo0oooao
OOoo0oo0oooao
OO0O0oo0oo0oooao
O0Ooo0oo0oooao
O0Ooo0oo0oooao
OOoOo0oo0oooao
OOoo0oo0oooao
OO0Ooo0oo0oooao
OOoo0oo0oooao
OO0Ooo0oo0oo0ooao
OO0Ooo0oo0oooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Ooo0oo0oooao
OO0Oo0oo0oooao
OO0Ooo0oo0oooao
OO0Oo0oo0oo0ooao
OO0Oo0oo0oooao

JP

2005-302731

2005.10.

27

oobooobooboobooboobooboa

cold lampO D OO OCDODOOOCDODDOOOODOOOO

O

O

O

[ I |
I B |

O

O 0Oooo

O O0ooo

O O0ooo

O O0ooo

O 0ooo

O O0ooo

O O0ooo
O O0ooo
O O0ooo
O 0ooo
O O0ooo
O O0ooo

O
O
O
O
O
O

O O0ooo

O

O O0ooo
O O0ooo
O O0ooo
O O0ooo

O
O
O
O

O O0ooo

O

10

20

30

40

50



I e e e [ Ay Iy
I [ e [ A Iy Iy
I e e e Ay Iy
Iy e [ e e [ R Ay Iy
I e [ R sy e e ) A Iy

oo ooooooogodg
Oooooooodg
Oooooooodg
Oooooooodg

I s e e e A A

O 0Oooo
O 0Oooo
O 0o oo
O O0ooo
O Oooo
O 0o oo
O 0o oo
I [ [y
O 0o oo
I [ [y
O 0o oo
O 0o oo
O 0o oo
O 0o oo
O 0o oo
O 0o oOoo
O 0o oo
O 0o oOoo
O 0o oOoo
O 0o oo
O 0o ogoo
O 0o oOoo
O 0o oo
O 0o oOo o
O 0o oo
O 0o ogoo
O 0o oo
O 0o oo
O 0o oo
O 0o oo
O 0o oo
O 0o oOo o
O 0o oOo o
O 0o oOoo

I [ |
I [y |
I [y |
I [ Iy |
I [ |

O 0Oooo
O 0Oooo
O 0o oo
O O0ooo
O Oooo
O 0o oo
O 0o oo
I [ [y
O 0o oo

O
O
O

O
O
O

OO0Ooo0ooooao
OOoo0oo0oooao
OOoo0ooooao

O
O
O
O

O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao
O0Ooo0oo0ooao

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

O
O
O
O
O
O
O
O
O

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

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

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

(8)

JP

2005-302731

O
O
O
O
O
O

O

2005.10.

O
O
O
O

O

10

20

30

40



JP 2005-302731 A 2005.10.27

€))

gooad

gooado

10

oooao

oooogad

N 23

g

ooooad




(10) JP 2005-302731 A 2005.10.27

gobogooaon

(74)000 100114890
00000000000000000000000
(74)000 230100044
0000000000000000
(72000 000000000
000000000000000000000000000000
(72000 000000000000
00000000000000000000000000000000
(7000 0000000000
0000000000000000000000000000000



L T T e T e T e T e T e T e T e T e T e T e T e O e T e T e e T e T e O e T e T e T e O e T e T e O e R e T e T e O e O e T e T e B e B e T e T e B e |

(11) JP 2005-302731 A 2005.10.27
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Title of Invention

Mercury amalgams for elevated temperatures in discharge lamps

Detailed Explanation of the Invention

Field of the invention

The present invention relates to mercury amalgams in
discharge lamps, and to discharge lamps comprising such

amalgams.
Discussion of background

Discharge lamps with a mercury Iractien in the
discharge medium have long been known and are the
subject of intensive development work. It is known in
particular to introduce mercury into the lamp in the
form of an amalgam addition. ©On account of its
relatively high wvapor pressure at the temperatures
which are encountered and on account of the efficiency
with which UV is generated in discharge media with a
mercury fraction, mercury 1is especially suitable for
these applications and is therefore in widespread use.
If mercury 1is introduced in the form of amalgams, a
range of technical criteria need to be taken into
account and complied with, in particular the stability
and mechanical handling properties and/or consistency
of the amalgam, as well as the vapor pressures in the

temperature range in guestion.
Summary of the invention

The present invention is based on the technical problem
of providing mercury amalgams for temperatures during
normal operation o¢f a discharge lamp which are higher

than in the prior art f{known as working amalgams) and
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also of providing a <correspending discharge lamp
itself.

The invention relates to a mercury amalgam for
discharge lamps having a mercury fraction and a master
ailoy, characterized in that the master alloy
corresponds to the gensral formula

In.-oXp¥cZaRe
where:
X 1is at least one elemsent selected £rom the group
consisting of Ag, Cu, Sn,
Y is at least one element selected £rom the group
ccnsisting of Pb, Zn,
Z 1s at least one =elemsnt sslected from the group
consisting of Ni, Te,
R comprises additions of Bi, Sb, Ga and standard
residues,
and where the £following apply for a, b, c, d, e:
70% £ a £ 98%, b £ 25%, c £ 25%, 4 £ 20%, e £ 15%,
and where furthermore 2% = b if ¢ = 8%, 5% £ b if X is
Cu, d £ 5% if Z is Wi, and e £ 5% if R is Ga,
and to a discharge lamp comprising a mércury amalgam of

this type.

Preferred configurations ars given in the dependent

claims.

The inventors have established that there are certain
applications in which, during normal operation of the
lamp, a mercury amalgam reaches significantly higher
temperatures than is conventionally the case. The
temperature range which is of particular interest here
is between 100°C and 1704°C. The generally known mercury
amalgams are unsuitable for this temperature range. The
inventors have discoversed that mercury amalgams
together with what is known as a master alloy, i.e. the
metal mixture or zlloy which is to be processed with
mercury to form the amalgam, in accocrdance with the

general formula given above and the following
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conditions, are eminently suitable for the temperature

range mentioned.

The invention is based first of all on maintaining a
relatively high In content in the master alloy ({with
the term alley in this context being understood in its
general sense as a term encompassing a very wide range
of types of metal mixtures, but in particular actual
alloys). The In content is within the limits given
above for the stoichiometric paramster a, 1.e. between
70% and 98%. Furthermors preferred upper limits are
97.5% and 97%. Preferrsed lower limits are 75%, B80%,
85%, 90%, 92%. Here and in the text which follows it is
in each case the case that the numerical wvalues given
are increasingly preferable 1in the order given.
Furthermcre, these limits are always inclusive.
Finally, details given in % in the present description
and in the <claims fundamentzlly refer to percent by

mass.

In this context, it should be noted that the
stoichiometry parameter a here still includes additions
of in particular Bi, Sb and Ga of up to 15%, in the
case of Ga of vp to 5%. The actuzl lower limit for the

true In content is therefore 55%.

The Bi, 8b or Gz additions do not significantly
interfere with the invention but also do not themselves

perform any important functicn.

The Ag, Cu and/sr Sn contents summarized under X have
the function of widening the melting range. This is
achieved by introducing multiphase states in the master
alloy. Particularly preferrsd in this context 1is Ag,
and under certain circumstances also combinations with
Cu and/or 5n. ARccording to  the  invention, the
corresponding stoichiometry parameter b is at most 25%.
The upper limits of 20%, 15%, 12%, 10%, 8% are

preferred. If the component ¥, which 1is explained in
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more detail below, is mnot present, i.e. ¢ = 0%, b
should be at least 2%. Furthermore, if Cu 1is selected
for X, b should be at least 5%. Irrespective of this,
in any case, the lower limits of 2%, 2.5%, 3% and 3.5%
are preferred; b may also be below 2% or 0%, i.e. X can
be substantially or completely absent, 1f component Y
referred to below is present.

The component summarized as Y has the function of
shifting the upper 1imit of the melting range toward
higher temperatures. It 1is in this way possible, if
desired, in particular to increase the upper limit of a
typical usable wvapor pressure range up to approx. 4 Pa
from the order of magnitude of arcund 145°C to 160°C or
170°C. Pt is preferred over Zn in this context, since
Zn can lead to blackening. According to the invention,
the corresponding stoichiometry parameter ¢ 1s less
than 25%. Preferred upper limits are 20%, 18%, 16%,
14%, 12%, 10%. Since in very good master alloys it is
even possible to dispense with Y altogether,
specifically if there 1is no need to shift the upper
limit of the melting range, the wvalue 0% is

particularly preferred acccording to the invention.

High wvalues of owver 20% are of interest at relatively
high lamp powers of owver 100 W andfor in the case of
lamp geometries in which particularly high levels of
heat are introduced. One example of z geometry of this
type 1s the helical lamp of the exemplary embodiment.
However, constituent Y is optional and not absolutely

imperative for the invention.

Z symbolizes a furthsr constituent combining Ni and Te,
which, in metallic solution or an intermetallic
compound, can create or Iimprove pasty states of the
amalgam. The corresponding increase in viscosity may ke
of relevance tco the handling of the amalgam and/or to
preventing it from dripping or running out of the

intended location in the lamp. Ni or Te are of no real
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significance to the wvapor pressure of the Hg or the
amalgam formation. The usefulness of this addition is
very much dependent on the way in which the amalgam is
introduced inte and mounted in the lamp.

Preferred values £for stoichiometry parameter d are
between 0% and 5% in the case o0of Hi and between 0% and
20% in the case of Te. In this case too, Z can even be
dispensed with altogsther in very good master alloys.
d = 0% is therefore alsc a wvalue which is preferred in
accordance with the dinventien. If relatively large
amounts of Te are provided, the In ceontent should tend
to be in the upper range, preferably over B80%, better
85% and even better 320%.

The Hg content itself, which is not considered part of
the master alloy, is preferably betwean 3% and 20%. The
lower limit of 3% does not form a significant reserve
under normal circumstances, and conseguently values of
over 7% and better over 10% are preferred. Furthermore,

it is preferable for the Hg content to be at most 15%.

These master alloys can be used to produce Hg amalgams
which deliver favorable ¥apor pressures of
approximately 0.5 - 4 BPa in the desired temperature
range or part of it, with vapor pressures of between 1
and 2 Pa being preferred. The range from 0.5 - 0.7 Pa,
on the one hand, up to approximately 4 Pa, on the other
hand, corresponds teo a light yield of at least 90% in
many fluorescent lamps. By way of example, in the case
of what are known as T8 lamps with a diameter of
approximately 24 mm, wvapor pressures of the order of
magnitude of 1 Pa are expedient, whereas in the case of
T5 lamps with diameters of 1¢ mm 1.6 Pa tends to be
preferred. However, there 1is a tolerance range of
approximately 20%, or better 10%. It can approximately
be assumed that the lamp diameter in the case of
tubular lamps is inverssly proportional to the

preferred Hg vapor pressure.
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Briaf description of the drawings

In the text which follows, the invention is explained
by way of example with reference to the drawings, in
which features disclosed are of relevance both to the
process aspect and to the apparatus aspect of the
invention and may alsc be pertinent to the invention in

combinations other than thoss presented.

In detail, in the drawings:

Figure la shows a diagrammatic outline illustration of
a compact filuorescent lamp clearly
illustrating a first possible application of
the 4invention as distinct from the prior

art,

Figure 1b shows a variant to Figure la,

Figure 2a shows a diagrammatic outline illustration of
a discharge tube and tube pilece according to
the invention forming a compact fluorescent

lamp as shown in Figure lz,

Figure 2b shows a wvariant of Figurs Z2a, corresponding

to Figure 1ib,

Figure 3 shows 2 diazgrammatic outline illustration of
an end portion of a straight tubular
flucrescent lamp te  provide a clear
illustration of a further possible
application of the invention distinct from

the pricr art.

Preferred embodiment of the invention

The following amalgams have  proven particularly

suitable: as & first sxemplary embodiment, a fraction
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of 10 parts by weight of Hg with a master alloy
comprising 87% by weight of In and 3% by weight of Sn
was used, meaning that the master alloy is written as
Ing;8n3. In this case, 3n was selected as element X,
even though &g is preferrad in relative terms.
Furthermore, in this embodiment a relatively low value
of 3% by weight of Sn was used, even though values of
over 3.5% by weight are even more expedient.

B further example contains the master alloy IngsCuy.
Here, the stoichicmetry parameter for the element ¥ is
already in the particularly preferred range. However,

in this case Cu was selscied for slement X.

Furthermore, an amalgam in which the master alloy
InggPbi; was used was tested and found to be suitable.
The Pb content is relatiwvely high and no longer in the
particularly preferred range. However, the Pb content
meant that it was possible to dispense with the

addition of element X altogether.

A further example which has been used in the helical
lamp described in more detail below has a lower Pb
content of 10% by weight, i.es. comprises a master alloy
InggPbig. Here, however, a ratic of 3% by welght of Hg

to 97% by weight of master alloy was used.

A second amalgam used with the helical lamp explained
below uses the master alloy Insshgs {(with 10% by weight
of Hg), i1.e. makes do without element ¥ and selects the
element Ag, which is actually the most preferred
embodiment, for X.

Further examples include master alleoys IngAgsPbip and
Inqug-;Pbg -

To increase the viscosity, Hi or Te mayv in each case be
added to the latter master alloys, specifically, by way

of example, as follows:



L T e T e T e T e T e O e T e O e R e B e R T e T e T e T e T e T e, T e T e T e T e T e T e T e B e R e Y e B e T e T e T e T e T e B e T e B e B

(18) JP 2005-302731 A 2005.10.27

InsoAgepbloNiq, an;Ag‘;Pbabiig, Eﬂﬁg?ﬁi}g?b;g’?ﬁlz, InmAg-,-PbgTelq.

Additions of the element R do not bring any technical
benefit and are thersfors not used in preferred master

alloys.

Moreover, the following +text provides an exemplary
embodiment of a lamp in which, by way of example, there
is a need for amalgams for using higher temperature

ranges.

Figure la shows an ocutline illustration of a compact
fluorescent lamp, on the basis of which both the prior
art and the invention are to be explained. The lamp has
an outer bulb 1, which encloses a helically wound
discharge tube 2. The discharge tube 2 is connected to
an electronic ballast 3, only the housing of which is
illustrated; the outer bulb 1 is &also secured to this
housing. 0On the opposite side from the outer bulb 1,
the housing of the ballast 3 ends at a standardized
lamp cap 4. To the extent that it has been described
thus far, the lamp shown in Figure la is conventional.
The same also applies tc the shape of the discharge
tube 2, which has already bsen referred to above as a
double helix and is wound in two discharge tube parts
with two ends starting from the ballast to form a
double helix with an alternzating seguence of the helix
turns of the two dischargse tube parts. In an upper
region, the two discharge tube parts merge into one

ancther at a location denoted by 5.

Figure la illustrates how compact fluorescent lamps of
this type, despite having compact external dimensions
and a shape very similar to that of conventional
incandescent lamps, overall provide a relatively leng

discharge length.

Reference numeral 6 indicates a conventicnal exhaust

tube fitting at one of the two discharge tube ends, the
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circle outlined by 7 being intendsed $o illustrate that
an Hg source which contrcls the vapor pressure, for
example a ball o¢f amalgam, may be provided here.
Further details with which the person skilled in the
art will in any case bke familiar, such as the
electrodes, fused plate sesals or pinches, are not
illustrated in more detail iIn this figure. However,
Figure la does illustrate that the exhaust tube fitting
6 conventionally has a significantly smaller diameter
than the discharge tube 2. In fact, it also has to
leave space for the electrodes, which is not shown
here. Moreover, the exhaust tube fitting 6 projects
into the discharge tubs end on one side and on the
other side projects from the discharge ftube end into
the ballast, so that a certain additional length 1is
required both con the part of the discharge tube and on
the part of the ballast {in the vertical directicon as
seen in Figure la}. In particular, the electrodes have
to project beyond that part of the exhaust tube fitting
6 which projects intc the discharge tube. In the prior
art, they are often stabilized by an additional glass
bead.

Finally, it will be clear that the temperature of the
Hg scurce 7 accommodated in the exhaust tube fitting 6
is highly dependent on the ambient temperature in the
ballast housing, which in fturn 1is dependent on the
external ambient temperature, the operating time and

alsc the installation positicn of the lamp.

The 1line which is shown in dashed lines and is
designated by 8 illustrates a tube plece according to
the invention, which is fitted toc the discharge tube 2
in the region of the connection 5 between the two
discharge tube parts and sxtends axially and straight
downward from <this uppermost, axial position with
respect to the helix. In this case, it substantially
takes up the axial length of the helix shape.
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Positions 2 and 10, which are each marked by a circle,
illustrate two possible examples of the arrangement of
an Hg source which controls the wvapor pressure in the
tube piece 8 according to the inventicn. One position 9
is located slightly %below the connection 5 of the
discharge tube parts, i.e. already within the intericr
of the helix, put in the upper xegion therecf. The
other position 16 is located approximately in the
center of the helix, a= seen in the axial direction
{(with the helix extending from the lower bend of the
discharge tube parts up tc the connecting peosition 5).
At both positions, but in particular a2t the preferred
position 10, the temperaturs of an Hg source in the
helix is substantially determined by the radiation
originating from the discharge tube 2, since it is to a
certain extent enclosed by the helical discharge tube
2. This approximately eguates to a radiating cylinder

jacket.

With respect to the axial length of the helix, the
pogsition 9 should be at a good 20% and position 10 at a
good 50%. Both positions show the advantage of rapidly
reaching the final temperature after the cold lamp has
been switched on. Both positions are significantly less
sensitive to fluctuations in the ambient temperature
and changes inr the installation position compared to
the pricr art. However, position 10 1is even less
dependent on the gorientation of the lamp in operation,
i.e. on the question of whether the discharge tube 2 is
arranged at the top, the side or the bottom with
respect to the ballast 3 in operaticon, and on the

different convegction conditions which result.

It can also be seen from Figure l1la that the exhaust
tube function can likewise be performed by the tube
priece 8 according f¢ the invention, specifically via
its lower end as seesn in Figure ia. It not only
provides a large exhaust cross section, since it is not

fitted into the discharge tuobe 2 and does not have to
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take account of electrodes and other parts, but also it
is readily accessible. Finally, the tube pilece 8
according to the invention, 1if desired, can also be
used in combinaticn with conventicnal exhaust tubes 6
for purging operations and the like, and can moreover
{independently of conventional exhaust tubes &) serve
as a holder, for example if fused plate seals or
pinches are arranged at the lowsr snds of the discharge
tube 2.

Figure 1b shows a wvariant of Figure la, with the same
reference numerals used for corresponding parts of the
lamp, although not all the dstzils are shown. Unlike in
Figure la, this is a lamp without an outer bulb and in
which, moreover, the discharge tube ends in the double
helix shape run into the cap 4. For comparison
purposes, reference is made to Figure 2b, which is
described below. It will be clearly apparent that the
lamp shown in Figure 1b is of particularly compact

structure.

Figure 2a shows a discharge tubs 2 corresponding to
Figure 1la, with a tube piece & which is similar to
Figure 1la and once again runs axizlly through the
interior of the helix shapes. In addition, Figure 2a
diagrammatically depicts slectrodes 11 at the discharge
tube ends. However, the outer bulbk 1, the ballast 3 and
the cap 4 are not included in the drawing.

In this case, the tube piecez B does not extend over the
entire length of ¢the helix, but rather only over
approximately 3/4 therecf. It includes a fused glass
seal 12, which serves fo prevent a retaining body in
the form of an iron pill 13 from dropping into the
discharge tube 2. The iron pill 13 in turn, on account
of surface tension effects and because it blocks a
large part of the c¢ross section of the tube pilece 8,
prevents an amalgam ball 14 from dropping into the
discharge tube 2. The amalgam ball 14 as the Hg source
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is in this example located approximately between 60 and
70% along the axial 1length of the helix {as measured
from the +top}. Ths wuse of the iron pill 13 as a
retaining body in particular snables the fused seal 12
to be configured in such a way that befeore the iron
pill 13 and the amalgam ball 14 are put in place, it
provides a good exhaust cross ssction through the tube
piece 8 if the latfer is used as an exhaust tube. This
is because the iren pill 13 and the amalgam ball 14 are
only introduced after all the process steps of purging,
exhaust pumping, forming, etc. have concluded. After it
has been used as an exhaust tube, the tube piece 8 is
closed off at its lower end by being fused together, as
is intended to be indicated by the shape of the end
designated by 15. Before it is g¢losed off, the iron
pill 13 and amalgam ball 14 have been inserted and then
trapped in the space beiween the closure 15 and the
fused seal 12. The statements which have been made in
connection with position 10 in Figure 1la also apply to
the positioning of the amalgam ball. In the region of
the amalgam ball 14, the tube piece 8 has an IR-
absorbing outer coating {not shown}.

Figure 2b shows a variant of Figure 2a, corresponding
to the lamp shown in Figure 1k, with the same reference

numerals used once again.

Ultimately, depending on the lamp power, operating
temperatures of the amalgam ball 14 of over 100°C, i.e.
well above the range which is usual, are reached. These
temperatures may even rise to the range of 160 - 170°C.
A discharge lamp of this typs can be operated without

problems using the zlloys according to the invention.

The following text gives a description of a further
exemplary embodiment for a lamp which reguires working

amalgams for relatively high temperature ranges.
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Figure 3 shows an outline illustration of an end of =z
straight tubular fluorescent lamp 16 without a cap. The
free end of the tubular wvessel 17 of the fluorescent
lamp 16 is closed off by a fused plate seal 18, with
supply conductors 1% pinchsd into it. At their inner
end, the supply conductors bear a filament 20. A wire
21 is soldered to a supply conductor 19 between the
fused plate seal 18 and the filament 20, and this wire
21, at its free end, bears a metal sheet 22 angled off
in a roof shape. The wire is bent in such a way that
the metal sheet 22 is arranged in front of the filament

20, as seen in the discharge directiocn.

A master alloy 23 consisting of %6% of In and 4% of Ag
has been applied to the metal sheet. During filling,
sufficient Hg is added to the lamp for the Hg
concentration of the mercury amalgam composed of master
alloy and mercury fraction in this type of straight,
tubular fluorescent lamp to e 12% at the start of
initial lamp operation. Consumption of Hg reduces the
Hg concentration to 3% over the service life of the
lamp.

Brief Explanation of the Drawings

Figure la shows a diagrammatic outline illustration of
a compact flucrescent lamp clearly
iillustrating a first possible application of
the invention asz distinct from the prior
art,

Figure 1b shows a variant to Figure la.

Figure 2a shows a diagrammatic outline illustration of
a discharge tube and tubes piece according to
the invention forming a compact fluorescent

lamp as shown in Figure la,

Figure 2b shows a variant of Figurse Z2a, corresponding

to Figure 1b.,

Figure 3 shows a diagrammatic outline illustration of
an end portion of a straight tubular
fluorescent lamp to provide a clear
illustration of a further possible
applicaticen of the invention distinct from

the pricr art.
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Claims

1. A mercury amalgam for dischargs lamps having a
mercury fraction and a master alloy,
characterized in that the master alloy corresponds
to the general formula

Ing-oXp¥oZaRe

where:
¥ is at least one slement sslected from the group
consisting ¢f Ag, Cu, Snu,
Y is at least one element selected from the group
consisting ¢f Pbh, Zn,
Z is at least one slement selected from the group
consisting of Ni, Te,
R comprises additions of Bi, Sb, Ga and standard
residues,
and where the fecllowing apply for a, b, ¢, d, e:
70% £ 2 £ 98%,

b £ 25%,

c £ 25%,

d £ 20%,

e £ 15%,

and where furthermore 2% £ b if ¢ = 0%,

5% £ b if X is Cu,

d £ 5% if Z is Ni, and

e £ 5% if R is Ga.

2. The amalgam as claimed irn claim 1, in which X is
Ag.

3. The amalgam as claimed in claim I or 2, in which ¥
is Fb.

4. The amalgam as claimsed in one of the preceding

claims, 3in which a 3is 2 73% or, increasingly
preferably in the fcllowing order, 2 B0%, 85%,
50%, 92%.
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The amalgam as clzimed in one of the preceding

claims, in which a is £ 97.5%.

The amalgam as claimed in one of the preceding
ciaims, in which © 1is 2 2% or, increasingly
preferably in thes following order, 2 2.5%, 3%,
3.5%.

The amalgam as claimed in one of the preceding
claims, in which b is £ 20% or, increasingly
preferably in the following order, = 15%, 12%,
10%, B8%.

The amalgam as claimed in one of the preceding
claims, in which c© is £ 20% or, increasingly
preferably in the following order, = 1B%, 16%,
14%, 12%, 10%.

The amalgam as claimed in one of the preceding
claims, in which the Hg content in the amalgam is

2 3%, and is < 20%, based on 100% of master alloy.

A discharge lamp comprising the mercury amalgam as
claimed in one of the preceding claims, which is
designed in such a way that in normal operation
the mercury amalgam reaches a temperature of 100°C
- 170°C.

The discharge lamp as claimed in claim 10, which
is designed in such a way that in normal operation
a mercury vapor pressure of at least 0.5 Pa,
and at most 4 Pa, ©Cours.

Abstract

O

The present invention relates to mercury amalgams in
discharge lamps for use at slevated operating

temperatures.
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