JP 2007-311353 A 2007.11.29

(19) BFREREHFT (JP) 22 S 5 A |A) (1) s A RS
45B2007-311353
(P2007-3113534)
43 AME  FRI19%E11A29H (2007, 11.29)
(51) Int.CL. F1l F=7I2—F (%)
F218 2/ mov F21M 1/00 K 3K243

F21v 7/ (2006.01)

FEMER RBER BREOH 24 OL HNEFLE (£33 R)

@) HEES #FEE2007-130728 (P2007-130728) |(71) BE A 504299782

22) B ERLI9ESA 16R (2007. 5. 16) Yawh TILFIIFEALISLT)

@) HEEERES 102006023120.1 Schott AG

(32) &5 H ER18EEL A 168 (2006. 5. 16) RAVERENE 1Y nyFrx
(33) BEEERE ¥ (DE) WZ2¥abZ—t 10

Hattenbergstr. 10, D—
55122 Mainz, Germany
(74) fRE A 100064447
#EL EEH EX
(749 fREA 100085176
#FELT ME HE
(74) fRE A 100094112
#ELT FEF &
(THREA 100096943
#E+T HAH H—

BARRIZA

(54) [FEEADER] HESHALEEOWMIFRIE 2 ERT 5t RA1E

Gnoooooooooooo
gooooooobboboooooooooooooo
goooooooobbobbooboooogo
ggogooooobobobobooooooooooooo
googooooobobbooooooaoooooon
ugugoooobbobbooooooaoooooo
goobOooooobbooooooboooooooo
goobOooooobObooooooboooooooo
gobObOooooobbooooooboooooooo
goooooooobbbobooooooooooo
goooooo




e e s e [ e O i Y

-

e [ [ e e e e e e e e s [ e [ I

=}

- [ [ [ e e [ o R

OO oDoooooDooooooog e ooooogooao
Oo0ooooooooooooao
Oo0ooooooooooooaoo
OooooooogQgg

OooooooogoQgg

O 0Oooo

S

Ooooooo0oooooooo0 oo oooooooDoooQgooao

OoooooooooooQgdg

Ooo0oooooogooQgogogooQg
OoooooooooQgogooQm
OooooooooQgogooQg

OOoo0ooooao

OoooooooooooQgdg

OoOoo0oooao

OooooooooooooQgdg

O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Oo0oo0ooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao

O

O

O

O Ooo0ooo
O Ooo0ooo

OooooooooogogooQg
oo ooooooogoogoQg

O O0ooo

O
O

O
O

oad

O

O
O
O
O

O 0Oooo

O
O
O

ogodad
ooooooooooobooooaoaan

ooad

O Oooo

O Oooo

O O0ooo

O 0Oooo

O 0Oooo

O O0ooo

O O0ooo

O O0ooo

O O0ooo

O
O

oad

gooaoan

oad

O 0Oooo O
O 0Oooo O 0Oooo O

O 0Oooo

O O0ooo
O O0ooo

O
O

oad

O
O
O

ooad

(2)

O
O

oad

ooooooooooooobooooan

ooooooad
ooad

oad

O 0Oooo O
O 0Oooo O 0Oooo O

O 0Oooo

O O0ooo
O O0ooo

O
O
O

O 0Oooo

O 0Oooo

O O0ooo

O 0Oooo

O 0Oooo

O O0ooo

O 0Oooo

O 0Oooo

O O0ooo

oad

O O 0Oooo O
O O 0Oooo O

O O0ooo
O O0ooo

O
O
(]
(]
O
O
O

O

O
O
O
O
O
O
O

O 0Oooo

O
O
O
O
O
O
O

O O0ooo

O 0Oooo

O 0Oooo

O 0ooo

O O0ooo

O 0Oooo

O O0ooo

O O0ooo

O O0ooo

O 0Oooo

O 0ooo

JP

O O0ooo

O O0ooo

2007-311353

O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoao

O
O
O
O
O
O

O
O
O
O
O
O

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

O
O
O
O
O
O

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

O

O O 0ooo

O O0ooo

2007.11.

oooogoag

contour

O
O
O
O

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

O
O
O
O

O
O
O
O

O

O 0Oooo

O

O

10

20

30

40

50



e R ey [ s R s [y |

Ooooocooooooooogogoao
Ooooocooooooooogogoao
Ooooocooooooooogogoao
Oooooooooooooogogoao
Ooooocooooooooogogoao
Ooooocooooooooogogogoao

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

Ooo0oooOoooo0 oo oDoooo0 o0 oo ooogoQgoo
Oo0oooOoooo0 oo oDoooo0o o0 oo oooogoQgoo
Ooo0ooo0ooODoooo0 oo oDoooo0o o0 oo oo oogoQgoo

O 0Ooo0oooao
O 0Ooo0goooao
O 0Ooo0oooao

Oooooooooooooogogoooao
Oooooooooooooogogoooao
Oooooooooooooogooao

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

2007-311353

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O

2007.11.

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 |

Ooo0oooooooQgogogooQg

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
(]
(]

O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
Oo0Ooo0oo0ooao
O 0Ooo0oo0ooOoao
O0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
Oo0Ooo0oo0ooao
Oo0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0ooOoo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0ooOoo0oao
O 0Ooo0oo0oo0oao

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 0Ooo0ooo.o
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoao
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooao
O 0Ooo0ooOoao
O 0Ooo0ooOoao
O 0Ooo0ooao
O 0Ooo0ooOoao
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooOoo

oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg

O
O

OooooooQgoao
OooooooQgoao
OooooooQgoao
Oooo0oooQgoao
OooooooQgoao
Oooo0oooQgoao
OooooooQgoao
OooooooQgoao
Oooo0oooQgoao
OooooooQgoao
OooooooQgoao
OooooooQgoao
Oooooooogogoao
OooooooQgoao
Oooo0oooQgoao
OooooooQgoao
OooooooQgoao
OooooooQgoao
Oooo0oooQgogoao
Oooo0oooQgoao
OooooooQgoao
OooooooQgoao
Oooo0oooQgoao
Oooo0oooQgoao

(4)

O

O

JP

2007-311353

I [y |
I [y |
I [
I [y |
I [ |
I [y |
I [y |
I [y |
O 0Oo0oogoo

2007.11.

10

20

30

40

50



e R ey [ s R s [y |

O0Ooo0oooaoo
I o B
OoOoo0oooaoo
Oo0Ooo0oooao
OoOoo0oooao

Ooo0ooooooo0o Qo0 oo oooo0 oo oDoDoooo0 oo oDoooo0oDoDoDooooooooodg
Ooo0ooooooo Qo0 oo oooo0o o0 oo oDooo o0 oo oDoooo0oDoDoDooooooooodg
Iy e e e [ e e e R
e e e e e e e e e e e e e e e e e e e e e e e s e e e e e e~ A O o B
Iy e e e [

OOoo0oood
OOooo< oo
OOoo0o0oood
OOoo0oood
OOoo0oood
OoOoo0oood
OoOoo0oood
Oo0Ooo0oood
I B
OOoo0oood
OoOoo0oood
OOoo0oood
OoOoo0o0oood
OoOoo0oood
OoOoo0o0oood
OoOoo0oood
OO0Ooo0oood
OoO0oo0o0oood
Ooo0Ooo0o0oood
OoOoo0oood
OoOoo0oood
OoO0oo0oood
OoOoo0oood
OoOoo0oood
OoOoo0oood
Iy A
OOo0< Oogoogo
OoOoo0ooood
Ooo0Ooo0oo0oood
OO0Ooo0o0oood
Iy A
Oo0Ooo0o0oood

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

O
O
O
O
O
O

O
O

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

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

OoooooooQogoQgQg

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

OoOoo0oood
OOoo0o0oood
OOoo0oood
OOoo0oood
OoOoo0oood
OoOoo0oood
Oo0Ooo0oood
I B
OOoo0oood
OoOoo0oood
OOoo0oood
OoOoo0o0oood
OoOoo0oood
OoOoo0o0oood
OoOoo0oood
OO0Ooo0oood
OoO0oo0o0oood
Ooo0Ooo0o0oood
OoOoo0oood
OoOoo0oood
OoO0oo0oood
OoOoo0oood
OoOoo0oood
OoOoo0oood
Iy A
I A
OoOoo0ooood
Ooo0Ooo0oo0oood

O
O
O
O
O
O
O
O
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

2007-311353

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

O
O
O
O
O
O

[ |
[ |
[ |
[ |
0O O
[ |

O Ooo0ooOoo
O Ooo0ooOono
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0oono
O Ooo0oono
O Ooo0oono
O 0Ooo0ooo
O Ooo0ooo

O
O
O
O
O
O

O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O
O

2007.11.

O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Oo0oo0oo0oao

O 0Ooo0oo0oo0oao
O 0Oo0oo0oo0oao

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 |

O 0Ooo0ooo
O o0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O o0Ooo0ooao
O o0Ooo0ooao
O o0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao

O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oo0ooao
O0Ooo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
Oo0Ooo0oo0ooao
O 0Ooo0oo0ooOoao
O0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
Oo0Ooo0oo0ooao
Oo0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0ooOoo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0ooOoo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao
O 0Ooo0oo0oo0oao

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

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

O
O

O oOooo
O o0Oooo

OooooooogoQoogoo
OooooooogogoQoogoo
OooooooogogoQoogoo
OooooooogogoQoogoo
OooooooogooOoogoo
OooooooogoQoogoo
OooooooogoQoogoo
OooooooogogoQoogoo
OooooooogoOoogoo
OooooooogoQoogoo
OooooooogoQoogoo
OoooooooQoogoo
OooooooogoOooOgoo
OooooooogoOoogoo
OooooooogoOoogoo
OoooooooOoogoo
OoooooooQoogoo
OooooooogoOoogoo
OooooooogoQooOgoo
OooooooogoQooOgoo
OooooooogoOooOgoo
OooooooogoQoogoo
OooooooogoQoogoQo
OoooooooOooOgoo
OoooooooQooOgoo
OoooooooOooOgoo
OoooooooOooOgoo
OoooooooOooOgoo
OoooooooOoogoo
OoooooooOooOgoo
OoooooooQooOgoo
OoooooooOooOgoo
OoooooooOooOgoQd
OoooooooOooOgoQo

OooooooQgogoao
OooooooQogogoao
OooooooQgogoao
OooooooQgogoao
OooooooQgogoao
OooooooQgogoao
OooooooQgogoao
OooooooQgogoao
Oooo0oooQgogoao
Oooo0oooQgogoao
OooooooQoogoao
OooooooQgogoao
OooooooQogogoao
OooooooQgogoao
OooooooQgogoao
OooooooQogogoao
Oooo0oooQgogoao
Oooo0oooOoogoao
Oooo0oooQgogoao
Oooo0oooOgoQgao
Oooo0oooOgoQgao
Oooo0oooOooQgoao
Oooo0oooQogogoao
Oooo0oooQgogoao
Oooo0oooQgoogoao
Oooo0oooQgogoao
Oooo0oooQgogoao
Oooo0oooOgogoao
Oooo0oooOoogoao
Oooo0oooOogogoao
OooooooOoogoao
Oooo0oooOogogoao
OooooooOoogoao

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

(6)

JP

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

2007-311353

O
O
O
O
O
O

O
O
O
O
O
O

O
O

O
O
O
O
O
O

2007.11.

I [y |
I [y |
I [y |
O 0Oo0oogoo

Ooooooood

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 |

Ooooocoooooooooooooooodg
Ooooocoooooooooooooooodg

Ooo0ooooooo0ooDoooooDooDoooogoooao
Oo0ooooooo0ooDoooooDooDoooogoooao

OoOoo0ooooao
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
OoOoo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooo0ooao
O0Ooo0oo0oo0ooao

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 0Ooo0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooo
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao

O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O O0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooo
O 0Ooo0ooOoo
O O0Ooo0ooo
O 0Ooo0ooo
O O0Ooo0ooo
O 0Ooo0ooOoo

OooooooogQgdg
OooooooogoQgdg
OooooooogQg-g
OooooooogQgQg
OooooooogoQgoQg
OooooooogoQgdg
OooooooogoQgdg
OooooooogQgdg
OooooooogoQgdg
OooooooogoQgodg
OooooooogoQgdg
OooooooogoQodg
OooooooogoQodg
OooooooogoQgdg
OooooooogQgdg
OooooooogoQodg
OooooooogoQgodg
OooooooogooQgdg
OooooooogoQgodg
OooooooogooQodg
OooooooogoQgdg
OooooooogoQgdg

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

O
(]
(]
O
(]
(]

O0Ooo0oo0ooao

O0Ooo0oo0ooao

)

O0Ooo0oo0ooao

O
O
O
O
O
O
O
O

O0Ooo0oo0oo0oao

O0Ooo0oo0ooao

O0Ooo0oo0ooao

O0Ooo0oo0ooao

O0Ooo0oo0oo0oao

O0Ooo0oo0oo0oao

O0Ooo0oo0oo0oao

JP

O0Ooo0oo0oo0oao

2007-311353

O
O
O
O
O
O

O0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oo0oo0oao
O0Ooo0oo0ooao
O0Ooo0oo0oo0oao

Ooooooooo
Oooooooo
Ooooooooo
Oooooooo
Oooooooo
Oooooooo

O
O
O
O
O
O

O0Oo0oo0oo0oao

Oooooooo

2007.11.

O0Ooo0oo0oo0oao

Ooooooooo

O0Ooo0oo0oo0oao

O 0Oooo
O o0ooo
O 0Oooo
O 0Oooo

Ooooooooo

O0Oo0oo0oo0oao

Ooooooooo

O0Oo0oo0oo0oao

Ooooooooo

O0Oo0oo0oo0oao

Ooooooooo

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 [ |

O 0Oooo

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

I e s [ [ Iy

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

O
O
O
O
O
O
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 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O O0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooo
O 0Ooo0ooOoo
O O0Ooo0ooo
O 0Ooo0ooo
O O0Ooo0ooo
O 0Ooo0ooOoo
O O0Ooo0ooo

O 0Oooo

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

O
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 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
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
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
(]
O
O
]
O

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

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

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

(8)

JP

2007-311353

O
O
O
O
O
O

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

O
O
O
O
O
O
O

(]
O
O
O
O
(]

(]
O
O
O
O
(]

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

2007.11.

O o0ooo
O 0Oooo
O 0Oooo

10

20

30

40

50



e R ey [ s R s [y |

[y s e e e s ey [ e A Iy
[y e e e e ey e Iy
[y e e e e ey ey R e Iy
[y e e e e ey R e Iy
[ e e [ A Iy

O
O
O
O
O

O
O
O
O
O

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

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

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 Ooo0ooo

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

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

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

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

€))

O
O
O
O
O

O 0Oooo

O O0ooo

O O0ooo

O O0ooo

O 0ooo

JP

O O0ooo

2007-311353

ugoodaoano

O

O O0ooo

O

O O0ooo

O

O O0ooo

O
O
O
O
O
O
O
O
O
O

O

O 0ooo

O

O O0ooo

O

O O0ooo

O
O
O
O
O
O
O

O O0ooo

2007.11.

gooad

O

O O0ooo

O

O O0ooo

O

O O0ooo

O

O O0ooo

O

O O0ooo

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 e e e e e e e e e e e e e e e e e e e e e e Y e e e e e e e e e e e o e e o Y o

e [ ey e e sy |

O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
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 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo

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 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

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

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

OoOoo0ooooaoo
OoOoo0oo0oooao
OoOoo0ooooaoo
OoOoo0ooooaoo
OoOoo0oo0oooaoo
OoOoo0oo0oooao
OoOoo0oo0oooaoo
OoOoo0ooooaoo
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooaoo
OoOoo0oo0oooao
OoOoo0oo0oooao
OoOoo0oo0oooao
OOoo0oo0oo0ooao
OoOoo0oo0oo0ooao

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

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

O0Ooo0oooao

O0Ooo0oooao

O0Ooo0oooao

O0Ooo0oooao

O0Ooo0oo0ooao

O< Ooooad
O0Ooo0oo0ooao

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

<

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

O0Ooo0oo0ooao

O0Ooo0oo0ooao

O0Ooo0oo0ooao

O0Ooo0oo0ooao

O0Ooo0oo0ooao

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

(10)

O0Ooo0oo0ooao

O

O0Ooo0oo0oo0oao

Ooogo=< g

(]
O
O
O
O
(]
O

O0Ooo0oo0ooao

O 0Ooo0oooo
O 0Ooo0goooao
O 0Ooo0gooao
O 0Ooo0goooo
O 0Ooo0goooo
O 0OooO0oo0ooo
O 0OooO0ooOooo
O 0Ooo0oooao
O 0Ooo0goooo
O 0Ooo0oo0ooo
O 0Ooo0ooOooao
O 0Ooo0goo0ooo
O 0Ooo0oo0ooao
O 0Ooo0ooOooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Oo0oo0ooao
O 0OooO0oo0ooao

O0Ooo0oo0ooao

O
O
O
O

O0Ooo0oo0oo0oao

O
O
O

O
O
O

O0Ooo0oo0oo0oao

O0Ooo0oo0oo0oao

O O0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooo
O 0Ooo0ooOoo
O O0Ooo0ooo
O 0Ooo0ooo
O O0Ooo0ooo
O 0Ooo0ooOoo
O O0Ooo0ooo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo

2007-311353

O
O
O
O
O
O

O
O
O
O
O
O

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

[ |
[ |
[ |
[ |
[ |
0O O

[ |
[ |
[ |
[ |
0O O
[ |

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

0O O

O
O
O
O
O
O

2007.11.

10

20

30

40

50



OO0 o0 oo oooo oo oooooQgoooo
OO0 oo oDoooo oo oooooQgoooo
OO0 o0 oo oooo oo oDooooQgoooo
OO0 o0ooooooo oo oDooooQgoooo
OO0 o0 ooDoooo oo oDooooQgoooo

oo o ooDoooogooooooo

oo ooooooQgodg

Iy |
I [ |
I [y |
I [y |
I [ Iy |
I [ |
Iy |
I [ |
I [y |
I [y |
I [ |
I [ Iy |
I [y |
I [y |
I [ |
I [ |
I [y |
I [y |
I [y |
I [ |
I [ [y |
I [y |
I [y |
I [y |
I [y |
Iy |
I [y |
I [y |
I [
I [y |
I [ |
I [y |
I [y |
I [y |
O 0Oo0oogoo

O 0Oooo

O Oooo

oo ooooooQgodg

O 0Oooo

oo oooooogodg

O Oooo

oo ooooooQgodg

O

oo ooooooQgodg

oo oooooodg

oo ooooooQodg

Oooooooodg

oo oooooodg

oo oooooodg

Oooooooodg
< DOooOgooogoao

oo ooooooOodg

(11)

Ooooooooodg

Oooooooodg

Oooo< goooag

Oo< OOoogoooag
Oooooooogodg

Oooooooodg

Ooooooooodg

Oooooooodg

JP

OOoo0ooooOodg

2007-311353

OoOoo0ooooOodg
O

O0Ooo0oo0oo0oao
O0Ooo0oo0ooao
O
O
O

2007.11.

10

20



(12) JP 2007-311353 A 2007.11.29

gooad

0oooad

00 FEHOED
HEOKF
SH

I S
[

\ ; N

N
agooad gooad
FEHOEND
BEGkE " |BHOEO
P | S5 a0 isﬁg%);kili
\ s L iaf
™ SNEE )
{ \ ) % S \ / KFOED
000 | BED®EE
' ! \ / S

W Ke

00 i
\ Wi © |

ox0 N 5 J} \ "
; N /
D T T T A T R RTINS TH TR TR 00e b T 7 FO Ta

.
230y - 5(-269 = 0.72
xS S

_ 5(26%) = 0.72
§(-22°)= 1.54 =1 { o) =
= "l: §(22% = 149 EE 5(26°) = 0.70




(13) JP 2007-311353 A 2007.11.29

gobogooaon

(74)000

(74000

(74000

(74)000

(74)000

(72000

(72000

100101498

ooooooooo

100107401

gboboooboooon

100106183

goboogoooog

100120064

oooogooooo

100140693

ooooooooo

gobooooood
gbobooboooobooobooobooobooobboooboooboooboa
ooooooooooooo
gobooobooooboobobooboooboobooobo

OO00O0 @ O) 3K243 AA02 BBO6 BEO1



(14) JP 2007-311353 A 2007.11.29

Oooooooao
[Title of the Invention]

{
" Light reflector with a defined contour sharpness cf the light
Edistributicn produced thereby

[ [Detailed Descripticon of Invention]

[The invention relates to a light reflector, in particular a

"light reflector for luminaires and lighting units.
[

[
(Light reflectors having amostly cylindrically or rotaticnally

[symmetrical, concave body are known for illumination purposes,

"for example as spherical or as parabolic mirrors.
[

[ .
(Reflectors having a faceted reflective surface are known. Thus,

Lfor example, US 6,206,549 exhibits a light reflector having a
Esurface that is faceted at least in sections.

[

rEP 87 305 285 describes reflectors whose reflecting surfaces
lare covered at least partially with facets which have an
Eeliiptical circumference that respectively adjoins the
[aiiiptical circumference of neighboring facets and exposes
[between these a region of the original, unfaceted reflector
[surface that is intended overall to lead to lower scattering
Elosses of these reflectors than occur in the case of reflectors
(whose facets adjoin one another directly hexagenally or in the
[ shape of a diamond.

[

EDE 102 29 782 discloses reflectors having variously shaped
cfacet circumferences that are coated with a color-imparting
[coat applied by sputtering. The application of this colored coat
[by sputtering is intended to enhance its scratch resistance and
Eto improve its appearance as compared to an internally applied
rlacquer coat. Although the circumference of these facets is
[illustrated graphically, the curvature of the respective facets

lis not described.
]
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DE 199 10 192 describes reflectors whose reflective surface
having facets is divided into sectors and lines. In the
respective sectors and/or lines, the radii of the facet surfaces
(here, the radii of spheres or cylinders), or the angle through
which a column of facet surfaces extends, is selected such that
the size of the solid angle at which the facet sees a luminous
element arranged in the reflector, is taken into account. Given
a larger solid angle, a correspondingly smaller curvature, and
consequently a correspondingly larger radius, of the facet
surface or its curvature is selected. The aim ¢of this is, for
example, to produce an oval light field instead of a round cne.
Equations are specified for the respective facet radii, but
their calculation and fabrication are complicated and cost
intensive. In particular, because c¢f the requisite surface
tolerances prcecblems arise during fabrication in the demclding

of hot formed reflector surfaces.

Apart from scattering losses and the geometry of the light field
produced by a reflector, the sharpness cof the contour of the
light field is also an important criterion for its use. The
sharpness of the perceptible contour at the boundary of a 1light
bundle limiting angle is defined, for example, as values of K3
to K5 in DIN 5040-4 as a function of the illuminance gradient
S{y), y being the angle of the emerging light relative to the
axls of symmetry of the reflector, see DIN 5040-4, 1999%~04,
paragraph 5.4, for example. Reflectors having a contocur
sharpness K1, corresponding to S{y) > 4, have a sharply
delimited bundle without any scattered light, whereas
reflectors having a contour sharpness K5, corresponding to

S{y} < 0.5, have a widely radiating bundle without a detectable
contour.

The inventors have set themselves the task of creating a
reflector and lighting units that are provided therewith and
in whose case the sharpness of the contcur of the light field

can have values from K3 to K5, and yet the shape of the reflective
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surface is as simple as possible to calculate and can be
effectively mastered in terms of production engineering, in

particular in the case of hot forming.

Basic facet shapés that are, for example, spherical or
cylindrical are suitable for the relatively simple calculation

of a reflector shape.

However, if only spherical facets, that is to say facets that
have the shape of a spherical section, are used for reflectors,
softly terminating light fields with typical contour
sharpnesses of K5, see, for example figure 4 result, whichallow
scarcely any boundaries of the light field to be detected.

However, if use is made only of cylindrical facets, that is to
say facets that substantially have the shape of a section of
a circular cylinder that is generally arranged tangentially to
the surface of the reflector and, for the purpose of more

effective demolding, is arranged with a cylinder axis running
substantially in the direction of the axis of symmetry of the

reflector.

Tt is true that spherical facets have the advantage that the
light field of a luminaire fitted with such a reflector

terminates softly. However, a disadvantage is the relatively
low illuminance of a luminaire or an illumination device fitted
with such a reflector, which cause these to appear unsuitable
for many applications, for example in film production, on stage
and/or in a photographic studio. Furthermcre, reflectors that
have only spherical facets, in particular as glass reflectors,

can be produced only very expensively.

Cyiindrical facets have, by contrast, the advantage that a
reflector that has ornly cylindrical facets having a cylinder
axis substantially in the longitudinal direction of the

reflector can certainly be effectively demolded as a rule when
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being hot formed, and alsoc has a2 high illuminance; however, the
light field of a luminaire provided with such a reflector
generally terminates in such a hard fashion in the edge region
that although it is possible thereby to produce tracking
spotlights with contour sharpnesses K1 or K2 and a
correspondingly strong directional effect, this light field is,
however, not suitable for many applicétions, for example in film

production; on stage and/or in a photographic studio.

The object of the invention is achieved simply by means of a
light reflector as claimed in claim 1.

Particular embodiments and developments of the inventiocn are

to be gathered from the respective subclaims.

In accordance with the invention, a light reflector is provided
with a hollow body that has an opening. The invention is a hollow
reflector that has a focal or midpoint region in which a luminous
means can be arranged. Midpoint region is understocd here as
a region that lies in the vicinity or on the optical axis of
the reflector and can be axially displaced relative to the focal
point of the reflector.

In the case of such reflector types, a luminous means, for
example an incandescent lamp, & high pressure discharge lamp
or else an LED or else a number of LEDs can be arranged in the

(
[
(
l
(
(
l
(
(
[
(
l
(
(
l
(
(
[
(
l
(
(
l
(
(
[
(
l
(
(
l
(
[ . X .
[focal or midpoint region.
(

[The invention relates to a reflector type whose reflective
(

L

[
rIn accordance with the invention, it is also possible to provide

surface has faceting at least in sections.

[that the facets have, at least partially, in a first region,
[neartheluminousmeans,aratisof1engtht0widththatislarger
Ethan the ratio of length to width in a second region, remote
(from the luminocus means. Thus, in accordance with the invention

L



B B T B e e e e e s e e s e e e s e T e e B B B

(18) JP 2007-311353 A 2007.11.29

there are provided in the region that is located close to the
luminous means substantially elongated facets that preferably
extend radially in the direction of the midpoint region. The
length/width ratio of the facets is preferably determined in
this case with the aid of the plan view or the circumferential

shape cf the facets.

In one embodiment, the light reflector is distinguished by the
fact that the first region, close to the luminous means,

occupies between 5 and 70%, preferably between 10 and 50%, with
particular preference between 20 and 35%, cf the reflective

surface.

A second region, which is located further removed from the 1ight
source, has faceting that, rather, exhibits facets of compact
configuration, in particular spherical or square facets, for
example. The invention alsc comprises reflectors that have yet
further regions apart froma first region, close to the luminous

means, and a second region, remote from the luminous means.

The inventors have discovered that it is possible with the aid
of such a reflector type to combine the advantages of a light
reflector with spherical facets, and the advantages of a light
reflector with cylindrical facets. The result of the rear region,
remote fromthe luminous means, with compact facets, for example
spherical facets, 1s that the light field of a luminaire that
is fittedwith a reflector according to the invention terminates
softly. The front region, c¢loser to the luminous means, with
the elongated facets, for example cylindrical facets, ensures
that a luminaire with a reflector accerding tc the invention
has a high illuminance. In accordance with the invention, it
is possible to provide a reflecter with a light field that

terminates softly and which, by contrast withareflector having
only cylindrical facets, uses only approximately 5% of luminous

intensity. By contrast, known reflectors with spherical facets
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usually therefore have a 30 to 40% lower luminous intensity than
reflectors configured with cylindrical facets.

It has turned out surprisingly that such a reflector can also
be produced much more economically. In the case of known
reflectors with spherical facets, it is extremely difficult to
achieve an approximately spherical structure in the lower
region, that-is to say the one close to the luminous means. When
glass 1s being hot pressed, the spherical shape in the region
close to the luminous means is mostly at least partially lost
again after pressing. By contrast, facets of elongated
configuration are stable enough to be maintained even against
the demolding forces. Thus, the invention enables the hot
forming of a glass reflector that has a light field which
terminates softly. In this case, the outlay on fabrication is
not excessively higher than in the case of a light reflector
with cylindrical facets. There is mostly no need for reworking,
and this, in turn, lowers fabrication costs and ensures a high
yield.

In one preferred embodiment of the invention, the hollow body,
which determines the shape of the reflector, is a substantially
cylindrically or rotationally symmetrical body, in particular
a body having a substantially concave shape. In this case, all
reflector types, for example, spherical, parabola-shaped or
ellipsoidal reflector types, come into consideration for the
initially unfaceted basic shape of the reflector. The
configuration is determined in this case chiefly by the

respective purpose of application.

In accordance with the invention, the facets are at least
partially constructed in a convex and/oxr concave fashion. Thus,
in particular, spherical facets and ones in the shape of
circular cylindrical sections are covered, and in these cases

the surface of the spherical or circular cylindrical shape both
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project from the body of the light reflector and project into
the body of the light reflector,.

In one preferred embodiment of the invention, the boundary
between a first region, close to the luminous means, and a second
region, remote from the luminous means, is formed along an
imaginary line of section of the hollow body to a plane rurning
perpendicular to the axis, or line, of symmetry, or the
cylindrical or rotaticnally symmetrical axis or line of the
hollow body. The light reflector is thus subdivided into a lower
sectlion that surrounds the luminous means or is provided for
holding the light scurce, and an upper section that has compact
faceting for the scattering of the light. A 1ight field is thus
produced that has a substantially cylindrically symmetrical or
rotationally symmetrical intensity.

The light reflector according to the invention is defined by
virtue of the fact that the boundary between the first region,
close to the luminous means, and the second region, remote from
the luminous means, subdivides the surface of the reflector for
a contour sharpness value according to DIN 5040-4, April 1999,
at an area ratio of approximately 1 to 4 for a value of K3, the
factor 1 defining the area of the spherical facets and the factor
4 defining the area of the cylindrical facets, and subdivides

it at an area ratio of approximately 1 to 1 for a value of K4.

Furthermore, the light reflector is defined by virtue of the
fact that in the case cof a contour sharpness according to

DIN 5040-4, April 1999, for a value of X3 the radii of the

spherical facets are approximately 0.67 to 1.0 times the focal
length of the reflector, and the cylindrical facets define at
least 48 subdivisions over the circular circumference, and for
a value of K4 given a reflector with a focal length of 5.2 mm
and a basic contour scattering of the reflector of approximately
15°, the scattering behavior thereof by cylinders and spheres

is widened to 36 to 38°, the radii of the spherical facets being
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approximately 3.5 to 5 mm, and the cylindrical facets defining

at least 48 subdivisions over the circular circumference.

The light reflecter is further defined by virtue of the fact
thatjjzthecasecﬁfécontoursharpnessaccordingtxaDIN 5040-4,
April 1999, for a value of K3 given a reflector with a focal
lengthof 5.2 mm and a basic contour scattering of the reflector
of approximately 15°, the scattering behavior thereof by
cylinders and spheres is widened to 36 to 38°, the radii of the
spherical facets being approximately 3.5 to 5 mm, and the
cylindrical facets defining at least 4€& subdivisions over the
circular circumference, and for a value of K4 given a reflector
with a focal length of 5.2 mm and a basic contour scattering
of the reflector of approximately 15°, the scattering behavior
thereof by cylinders and spheres is widened to 36 to 38°, the
radii of the spherical facets being approximately 3.5 to 5 mm,
and the cylindrical facets defining at least 48 subdivisions
over the circular circumference.

from the size of the luminous means and the focal length of the
unfaceted reflector.

In one embodiment, the reflector has a maximum inside diameter
of approximately 42 mmand a focal length that is, in particular,
greater than 5.0 mm,

In a preferred way, in the case of the facets the ratio of length
to width in the region close to the luminous means is more than
twice, preferably more than three times, and with particular
preference more than four times, the ratio of length t¢ width

of the facets in the region remote frcm the luminous means.

It is provided, in particular, to configure the region remote
from the luminous means with facets whose ratio of length to

width is approximately 1, that is to say spherical facets, for
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example. Consequently, the ratio of length to width in the
reglion close to the luminous means then lies above 2, preferably
above 3, and with particular preference above 4. The facets in
the region close to the luminous means are then of elongated
construction, and this leads to a sharply delimited bright l1ight
field.

The facets in the region remote from the luminous means
preferably have at least partially a substantially spherical
shape. The facets are thus constructed as spherical sections.
It has emerged that such spherical shapes produce a light field
that terminates softly.

In the region close to the luminous means, by contrast, the
facets have an elongated shape, in particular a substantially
circularly cylindrical shape. The facets are thus formed by
circular cylindrical sactions that preferably run tangential
to the surface of the hollow body.

Alternatively, or in addition, it is provided to construct the
facets at least partially as polyhedral sections. Thus, the
facets can be formed, in particular, from polyhedral sections
that approximate the previcusly described spherical or
circularly cylindrical shapes. In particular, in this case
regular or semiregular polyhedral sections, with the aid of
which a spherical shape can be approximated particularly
effectively, come into consideration for the region, remote

from the luminous mears, with otherwise spherical facets.

The region close to the luminous means preferably has a fraction
of 5 to 70%, preferably from 10 to 50%, and with particular
preference from 20 to 35%, cf the reflective surface. It has
emerged that even a small region with elongated facets in the
lower region of the reflector leads to the advantages according
to the invention.
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[ Depending on the arrangement of the facets, in preferred
" embodiments of the invention the circumferential shape of the
Efacets in the region remote from the luminous means is

[ substantially constructed in a polygonal, in particular square
[ fashion, or in the shape of & regular hexagon. Specifically,

"the facets are preferably arranged in a substantially regular
[

[fashion such that corresponding plan views or circumferential

[ shapes are -produced.
(

"In a particularly preferred embodiment of the invention, the
(

[facets are arranged in honeycomb fashion in the second region,
 remote from the luminous means, and configured as spherical
[ facets. The facets therefore have a hexagonal plan view.

[

[

[In the case of the elongated facets in the first region, close
to the luminous means, the plan view or the circumferential

[ shape is therefore also c¢f substantially elongated
[

[

(
( In one development of the invention, the light reflector has

configuration.

[in the midpoint region, that is to say at the center, an opening
[ for introducing a luminous means. Thus, a luminous means, for
Eexample an incandescent lamp or LED can be introduced from
behind into the light reflector. The light reflector preferably
[has thereabove a receptacle for the luminous means.

[

Eln one preferred embodiment, the facets are grouped around the
raxisof symmetry of the reflector and run substantially radially,
[at least in the first region, close to the luminous means. Thus,
lelongated facets are provided that emanate in the shape of a
Estar from an imaginary midpoint of the reflector.

[

[The invention further relates to a luminaire having a light
[source or a luminous means and a light reflector according to

'"the invention. In the case of the luminaire according to the

—

rinvention, the preferably substantially cylindrical luminous

O
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means has a length of 2.5 to 3.5 mm which preferably extends
axially relative to the axis of symmetry of the reflector, and
has a diameter that is less than cr equal to 1.5 mm. In one
embodiment, the luminous means has a length of approximately
2.5 mm and a diameter of approximately I mm. In a further

embodiment, the lumincus means has a length of approximately

3.5 mm and a diameter of approximately 1.5 mm.

In one development of the invention, the luminaire is
constructed such that the position of the light source is
adjustable, In particular, the luminaire is provided with a
reflector that is substantially configured as a concave axially
symmetric solid of rotation or a cylindrically or rotationally
symmetric body, and the light source is typically arranged at
the center thereof. In accordance with the invention, the light
source can be axially adjusted in the direction of the axis of
symmetry. It is therefore possible to provide a luminaire with

a variable light emergence angle.

The size of the light field varies with the adjustment of the
light source. The Luminaire can therefore be adapted to various
requirements,. It is possible to produce both a very bright small
light field and a wider, somewhat darker light field. The

adjustment of the light source along the axis of symmetry can
be achieved both by means of an adjustable reflector and by means

of an adjustable light source.

In a preferred way, the luminaire according to the invention
can be used in film productions, on stage and in a photographic
studio. It is particularly advantageous in this case that no
hard light structures are produced by the softly terminating
edges of the light field.

The invention is to be explained in more detail below with the
aid of the exemplary embodiment illustrated in figure 1 to
figure 3.
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Embodiments

Preferred embodiments of the reflectors according to the
invention and of lighting units provided therewith are
described below with reference to the attached figures.

In the present description, a cyliindrical shape of a facet is
understood as a section of a cylinder whose longitudinal axis
corresponds approximately to a tangent of the basic shape of
the reflector that, in the vicinity of this facet, in particular
in the closest vicinity of this facet, bears against the

reflector.

The basic shape of the reflector is understood in this case as
the non-faceted reflector that can preferably have a spherical,

elliptical or parabolic basic shape.

Furthermore, the axis cf the section of a cylinder that defines
the shape of the facet is intended, if nothing else is specified
in the description of specific embodimentis, to lie in a plane
inwhich the cptical axis of the reflectoralso lies. Asaresult,
when the reflector is viewed from the front, that is to say
against the direction of its light propagation, such
cylindrical facets have the appearance of radial, spoke-shaped
sections.

Figure 1 shows a perspective schematic view of an exemplary

embodiment of a reflector 1 accerding to the invention.

The reflector 1 is configured as a substantially cylindrically
or rotationally symmetrical body at whose center there is
arranged a receptacle 5 for a luminous means that defines a
midpoint region,

In the lower regiocn of the reflector 1, that is to say in the

regicn 2 close to the luminous means, the reflector surface has
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facets that substantially have the shape of cylindrical

sections running tangential to the surface.

These cylindrical facets emanate approximately in the shape of
a star fronmth@:nidpoiﬁt region. The boundary of an upper region
3, remote from the luminous means, is formed along a dashed line
4 that runs along an imaginary line of intersection of a plane
(not demonstrated) running approximately perpendicular to the
axis of symmetry.

The surface of the reflector has facets, which have a
substantially spherical shape, in the region 3 remote from the
luminous means. The spherical facets are arranged in honeycomb
fashion and, because of their mutually overlapping spherical
sections, have a plan view that corresponds approximately to
a regular hexagon.

Figure 2 shows a detailed schematic view of the reflector shown
in figure 1. Chiefly to recognize is the upper region 3, remote
from the luminous means, which has spherical facets that are
arranged in honeycomb fashion. The region close to the luminous
means, which has elongated facets approximately having the
shape of circular cylindrical sections begins below a boundary
that is indicated by a dashed line 4,

Figure 3 shows a further detailed schematic view of the
reflector shown in figure 1, which chiefly shows the lower
reglon 2, close to the luminous means, which extends up to the
receptacle 5 for a luminous means {not illustrated). The
cylindrical facets are longer at the other boundary than in the
vicinity of the receptacle 5, because of the tangential
alignment of the cylindrical facets in the region 2 close to
theluminousnﬁaﬁs,andwlfthecurvaturecﬂfthereflector,which

increases toward the midpoint.
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Figures 4 to 6 respectively show a graph of the sharpness of
the contour S(y) of a reflector of different faceting and contour
sharpness.Shownhererespectivelyjjldetailarethekmnizontal
g distribution and the vertical one, as a function of the angle,
specified in degrees as unit. In addition, figures 5 and 6

further specify individual pairs cof value in the region of the

respective maxima of the distributions.

Figure 4 shows a graph of the sharpness of the contour S(y) of
a reflector that has only spherical facets, with a contour

sharpness K5 corresponding to DIN 5040-4. The profile verifies
the softly terminating light field of spherical facets. By
contrast, figure 5 shows a graph of the sharpness of the contour
S(yy of a reflector that has only cylindrical facets, with a
contour sharpness K3 corresponding to DIN 5040-4. The profile
shown verifies the hard terminating light field of the

cylindrical facets.

Figure 6 shows a graph of the sharpness of the contour S(y) of
a reflector having a reflective surface according to the

invention and a contour sharpness K4 according to DIN 5040-4.
The profile verifies the advantages of the two individual types

shown above, in a single reflector,

In one embodiment, the boundary between the first region, close
to the luminous means, and the second region, remote from the
luminous means, subdivides the surface of the reflector for a
contour sharpness value according to DIN 5040-4, April 1999,
at an area ratio of approximately 1 to ¢ for a value of K3, the
factor 1 defining the area of the spherical facets and the factor
4 defining the area of the cylindrical facets, and subdivides

it at an area ratio of approximately 1 to 1 for a value of K4.

Tn the case of a contour sharpness according to DIN 5040-4,
April 1999, for a value of K3 the radii of the spherical facts
are approximately 0.67 to 1.0 times the focal length of the
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reflector, and the cylindrical facets define at least 48
subdivisions over the circular circumference, and for a valus
of K4 given a reflector with a focal length of 5.2 mmand a basic
contour scattering of the reflector of approximately 15°, the
scattering behavior thereof by cylinders and spheres is widened
to 36 to 38°, the radii of the spherical facets being
approximately 3.5 to 5 mm, and the cylindrical facets defining

at least 48 subdivisions over the circular circumference.

in the case of a contour sharpness according to DIN 5040-4,
April 1999, for a value of K3 given a reflector with a focal
length of 5.2 mm and a basic contour scattering of the reflector
of approximately 15°, the scattering behavior thereof by

cylinders and spheres is widened to 36 to 38°, the radii of the
spherical facets being approximately 3.5 to 5 mm, and the

cylindrical facets defining at least 48 subdivisions over the
circular circumference, and for a value of K4 given a reflector
with a focal length of 5.2 mm and a basic contour scattering
of the reflector of approximately 15°, the scattering behavior
thereof by cylinders and spheres is widened to 36 to 38°%, the
radii of the spherical facets being approximately 3.5 to 5 mm,
and the cylindrical facets defining at least 48 subdivisions

over the circular circumference.

It is evident to the perscon skilled in the art that the above
described embodiments are to be understocd by way of example.
The invention is not restricted to these, but can be varied in
manifold ways without departing from the spirit of the

invention.

[Brief Description of Drawings]

Figure 1 shows a perspective schematic view of an exemplary
embodiment of a reflector according to the
invention.



Figure 2

Figure 3

Figure 4

Figure 5

Figure €
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shows & detailled schematic view of & reflective

surface of the reflector illustrated in figure 1.

shows a further detailed schematic view of the
reflective surface of the reflector illustrated in
figure 1.

shows a graph of the sharpness of the contour S (y}
of a reflector that has only spherical facets, with
a ccntour sharpness Kb corresponding to

DIN 5040-4.

shows a graph of the sharpness of the contour S(y)
of a reflector that has only cylindrical facets,
with a contour sharpness K3 corresponding to
DIN 5040-4.

shows a graph of the sharpness of the contour ${y)
of & reflector having a reflective surface
according to the inventicn and a contour sharpness
K4 according to DIN 5040-4.
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1. A light reflector comprising a reflective surface having
facets at least in sections, and a region for arranging at least
one Luminous means, wherein said light reflector is defined by
the fact that facets in a first region, closer tc the region
for arranging at least one luminous means, the region close to
the luminous means, have a cylindrical shape, and facets in a
second region, more remote from the region for arranging at
least cone lumineous means, the region remote from the luminocus

means, have a spherical shape.

2. The light reflector according to claim 1, wherein the
boundary between the first region, close to the luminous means,
and the second region, remote from the luminous means, runs
approximately along the line of intersection of a plane running

perpendicular to the axis of symmetry.

3. The light reflector according to claims 1 or 2, wherein
the first region, close to the luminous means, occupies between
5> and 70%, preferably between 10 and 50%, with particular
preference between 20 and 35%, of the reflective surface,

4. The light reflector according to claims 2 to 3, wherein
the boundary between the first region, close to the luminous
means, and the second region, remote from the luminous means,
subdivides the surface of the reflector for a contour sharpness
value according to DIN 5H040-4, April 1999, at an area ratio of
approximately 1 to 4

for a value of K3,

the factor 1 defining the area cf the spherical facets and the
factor 4 defining the area of the cylindrical facets, and
subdivides it at an area ratio of approximately 1 to 1

for a value of K4.
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5. The light refiector according to any one of claims 1 to
4, wherein, in the case of a contour sharpness according to
DIN 5040-4, April 1999,

for a value of K3

the radii of the spherical facets are approximately 0.67 to 1.0
times the focal length of the reflector, and the cylindrical
facets define at least 48 subdivisions$ over the circular
circumference, and

for a value of K4

given a reflector with a focal length of 5.2 mm and a basic
contour scattering of the reflector of approximately 15°, the
scattering behavior thereof by cylinders and spheres is widened
to 36 to 38°, the radii of the spherical facets being
approximately 3.5 to 5 mm, and the cylindrical facets defining

at least 48 subdivisions over the circular circumference.

6. The light refiector as claimed in claim 5, wherein, in
the case of a contour sharpness according to DIN 5040-4,
April 19599,

for a value of K3

given a reflector with a focal length of 5.2 mm and a basic
contour scattering of the reflector of approximately 15°, the
scattering behavior therecf by cylinders and spheres is widened
to 36 to 38°, the radii of the spherical facets being
approximately 3.5 to 5 mm, and the cylindrical facets defining
at least 48 subdivisions over the circular circumference, and
for a value of K4

given a reflector with a focal length of 5.2 mm and a basic
contour scattering of the reflector of approximately 15°, the
scattering behavior therecf by cylinders and spheres is widened
to 36 to 38°, the radii of the spherical facets being
approximately 3.5 to 5 mm, and the cylindrical Zacets defining

at least 48 subdivisions over the circular circumference.

The light reflector according to any one of claims 1 to

7.
6, wherein the reflector has a maximum inside diameter of
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approximately 42 mm and a focal length that is greater than

5.0 rmm.

8. The light reflector according to any one of claims 1 to
7, wherein in the case of the facets the ratio of length to width
in the first region, close to the luminous means, is more than
2, preferably more than 3, with particular preference more than
4, times as large as in the second region, remote from the

luminous means.

9. The light reflector according to any one of claims 1 to
7, wherein at least a portion of the facets define polyhedral

sections.

10. The light reflector accorcing to claim 9, wherein at least
a portion of the facets in the second region, remote from the
luminous means, define regular or semiregular polyhedral

sections.

11. The light reflector according to any one of claims 1 to
10, wherein the facets are at least partially constructed in

a convex and/or concave fashion.

12. The light reflecteor according to any one of claims 1 to
11, wherein the light reflector is constructed in a spherical,

parabola-shaped or ellipsoidal fashion.

13. The light reflector according to any one of claims 1 to
12, wherein the circumferential shape of the facets in the

second region, remote from the luminous means, is substantially
constructed in a pelygonal, in particular square or hexagonal,

spherical or elliptical fashion.

14. The light reflector according to any one of claims 1 to
13, wherein the circumferential shape of the facets in the first

region, close to the luminous means, is substantially
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constructed in an elongated, in particular rectangular or

elliptical, fashion.

15. The light reflecter according to any cne of claims 1 to
14, wherein facets in the second region, remote from the
luminous means, are substantially arranged in honeycomb fashion

relative to one another.

le. The light reflector according to any one of claims 1 to
15, wherein the 1ight reflector has at least one second opening,
substantially arranged in the midpoint area, for introducing

a luminous means.

17. The light reflector according to any cne of claims 2 to
14, wherein the facets are grouped around the axis of symmetry
of the reflector and run radially, at least in the first region,

close to the luminous means.

18. A lumineire, comprising at least one luminous means and
at least one light reflector according to any one of claims 1
te 17.

19. The luminaire as claimed in claim 18 and, in particular,
as claimed in one of claims 3 to 5, wherein the luminous means,
preferably substantially cylindrical, has a length of 2.5 to
3.5 mm which preferably extends axially relative to the axis
of symmetry of the reflector, and has a diameter that is less
than or equal to 1.5 mm.

20. The luminaire as claimed in claim 18 or 19, and in
particular in cne of claims 3 to 5, wherein the luminous means
has a length of approximately 2.5 mm and a diameter of

approximately 1 mm.

21. The lumiraire as claimed in claim 18 or 19, and in

particular in claims 3 to 5, wherein the luminous means has a
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length of approximately 3.5 mm and a diameter of approximately

1.5 mm.

22. The luminaire as claimeéd in one of claims 18 to 21, wherein
the position of the luminous means is axially adjustable along

the coptical axis of the reflector.

23, The luminaire as claimed in one of claims 18 to 22, wherein
the reflector is configured as a substantially concave,
cylindrically or rotationally symmetrical body, and the
luminous means is arranged adjustably in the direction of the
axis of cylindrical or rotational symmetry of the reflector.

24, Use of a luminaire as claimed in one of claims 18 to 23

for film producticn, stage and/or photographic studio.

[Abstract)

An opbject of the invention is to provide a 1light reflector which
is suitable for many applications with simple structure.
Alightreflectoréompriseseaareflectivesurfacehavingfacets
at least in sections, and a region for arranging at least one
luminous means. Facets in-a first region, closer to the region
for arranging at least one luminocus means, have a cylindrical
shape, and facets in a second region, more remote from the region
for arranging at least one luminous means, have a spherical

shape.

[Representative Drawing]

Figure 1
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Fig. 1

Fig. 2
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