JP 2006-247646 A 2006.9.21

(19) BFREREHFT (JP) 22 S 5 A |A) (1) s A RS
15B02006-247646
(P2006-2476464)
(42 2B FR185E9H21H (2006.9.21)
(51) Int.CL. F1l F=7I2—F (%)
BO1F 15/00 mov BO1F 15/00 C 31042
F186J 15/447 {2006.01) F161) 15/447 4D0O8B7
BO2C 2300 mov BO1F 15/00 A 4G037
BO2C 23/00 E
FEER AR EREOM 12 OL NESLE (&3 =)
(2l HEES $5EE2006-1440 (P2006-1440) (71) HEEA 591058655
(22) TR IBELAGH (2006. 1.6) By T——
(1) mAEEEHREST 00012/05 A AEH. Yz—h——8105 V&5
(32) ®scH EREI7TE1AG6H (2005.1.6) AR, ThH—RKARS—2 12
(32) @RETEE AL A (CH 0
(74 fREE A 100109955
#B+ @H BT
(T4 CE A 100140154
HE+T SAFY FH
(74 1R A 100111785
#B+ HE BE
(74 1RIEA 100127409
#B+ B EE
BARE IR

64 [RADBMH] NI RELEERE

Gnoooooooooooo
gooooooobboboooooooooooooo
goooooooobbbobboooooooooooon
ggogooooobobobobooooooooooooo
googooooobobbooooooaoooooon
ggogoiuoooboobooodaaugugooon
goobOooooobbooooooboooooooo
goobOooooobooooooobloooooboog
gobObOooooobbooooooboooooooo
gooooooobboboooooooooooooo
goooooooobbbobboooooooooooon
gooooooboimobobooooooooooooo
googooooobobbooooooaoooooon
gaad

oooooon

o

152 52 27 24 25 23

31 42 30 3

41




(2) JP 2006-247646 A 2006.9.21

Doo0o0Oo
00

Ooooo0o0ooo
(40) DO O0O0ODO
oooo0oooo

O 000000000000 00000000000000
O
O
0000 (10) O
0
O
O

g

ocoooooboo0OoO0 (10) JooOo10booooODOoOoooboo
OO0 (30) oooooooobDboboooooboooo 4o
oi1oooogooo0 (00000 oopDOoooobooooao
O
a
u

O 0Ooo0oooao

(40) O ooogad ooooooODO0O0oo0oOO0O0ooDbODOO0oobOboooo0 (B0) O
(33) O oooad oooooooooooooobboooboobooo (o
oooad ooogad oooouooooilcocooooooooosooooonoano
40) JO0ODDOO00O0 (33)0boDOoDOoooOODOoOoODOODOODODODDODDODOODDODDOOOO

ogooaoan

OooooooogogQg
OooooooogoQgQg
OoOoo0ooooao

O

0 (200 00000000 (21) 0000000000000 (40) 00O
00000000000 0000D0000000000000000000

O 0Ooo0oooao

a
O
g
a
O
a

OoOoo0ooooao

O

O (33) 0000000 (0000000000000 (24) 00000000
(10) 00000O00(2) 0000000000000 0000000000O0
100000000000

oo0oQ0d (24 Jo0ooooboDb (21)yooooooooooooooooao
ooooobooooad gooaad

O
O
O

gooaoao
gooaad
ooogad

O
O

ooano

(33)
00O

O
O
O

ooooooooo @) oooooobooOoOoao
Ooo0O0o00 () 0ooooobooooo0oo
O

O
O
O
O
O

O
O
O
O
O

(33) OO
0oo0OoO

O
O
O
O
O
O
O
O

Ooo0ooooO0O0oo0oo00O0 (249) 000000
oooooooao

O
O
O
O
O
O
O
O

O

(10) 00 O0O0O0OO
oooooooo

O

(12) 0000000 O0 (10) 000000000
Oooo0o0O00oO0o0o0o0n

O
O
O

OoD0O0 (0) 0 0ooooobobbooboDb0Dn0 40)0oDobooboooo0oo
ooooooooooooobbDbDoao

Oo0oooooooooooooogodg

OoooooooooooooQgoao
O
O
O

O
OoooooooooooooQgogoao

(40)
000
000

(40)
000
0ooo
000

(40)
00O
000
000

(40)
000
0ooo

ooooooQo (ro)ooobDDbDDODDODOOCOOO0OO0OOOOoOnO (@45 OO
gboooobooobooobocoboocobooboobao

ooooooon (42) 000000000 @3))ooooopooDoooOoo
o100 00o0000oo0D0 (44, 47 )YDOOOoOOOOODOOO
ooooooooooooobbboooobobooooooooooooao

OoOo0oO0oo00 (42 00o0o0boooobob @) oooopoooooao
ooi1ooooOoOOoOocOoOoO0oO0oOoOoOoOoOooooooooobobDbDOo

g.101000 000000100 DOODOOODOODOODOOORD
ugobooobooboad
odad

e e e e e ) Y e Y Y Y Y B

OoOoooooo0ooDoooooo00 oo oooo o0 oo oDoDooo0DooDoDooogoooao
OoOoooooo0ooooooo00 oo oooo oD oo oDooooooDoDoDooooooooaono

OoooooooooooQgodg
O
O



e R ey [ s R s [y |

e e ey e ey sy [ |

3) JP 2006-247646 A 2006.9.21

u

O
oooooobooobooooboooboobooboobooboobooboao
ooooooooooooobooobobooOoboOooboooboooooi1o0o0Oan
goooobooobooboobooboobooboobao

a

O
goooooboooboobooboobooboobooboobooboo
, 2740 00 000oOOoOOo0oo0coco0o0oo0ooououoooooooobobobooOooan
ooooooooooooooboobobboboooobobooooooooooooao
oooooobooobooooboooboobooboobooboobooboao
oooooooooooooobobooooano

9

Oo0oo0ooooo oo oo oo oooDoooo™~Mooooogooog
Oooooooo
Ooooooooo
Oooooooo
Ooooooog
Ooooooog
Oooooooo
Ooooooooo
OoooooooQo
Oooooooo
Oooooooo
Oooooooodg
Ooooooo-g
Oooooooo
Oooooooodg
Oooooooo
Oooooooo
OoOoo0o0oood
OoOoo0o0oood
OoOoo0o0oood
O0Ooo0oo0oood
OOoo0o0oood
OoOoo0oo0oood
Oo0Ooo0oo0oood
Oo0Ooo0o0oood
OoOoo0o0oood
O0Ooo0o0oood
O0Ooo0o0oood
O0Ooo0oo0oood
O0Ooo0oo0oood
O0Ooo0o0oood
O0Ooo0o0oood
O0Ooo0o0oood
O0Ooo0Oo0oood
O0Ooo0Oo0oood

Oo0ooooooOo0 oo ooooogogoooo

oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
oo ooooooogodg
Ooooooooogodg
oo ooooooogodg
oo ooooooogodg
Ooooooooogodg
oo ooooooogodg
oo ooooooogodg
Oooooooooogodg
Oooooooooogodg
oo ooooooogodg
Oooooooooogodg
Oooooooooogodg
Oooooooooogodg
Oooooooooogodg
Oooooooooogodg
Oooooooooogodg
Oooooooooodg
Oooooooooodg
Ooooooooodg
Oooooooooogodg
Oooooooooodg
Oooooooooodg
Oooooooooodg
Oooooooooogodg

O O o
O O
O O
O O
O O
O O
O O
O O
O O
O
O
O
O
O
O
O
O

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
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0ooOooao

Ooooooooo0oooooo0o oo oDoDoooo0oooDoDooDooo0 oo oDoDoooDoooDoDoooogooooao
O0Ooo0o0oood

e e e s e e e e e e e e e e L e [ o B o

OO0 ooooooooooooo
OO0 oooooooOooooooo

O

gooooobooobooboobooboobooboobooboobao
igobooobooboobooboobooboobooboobooboobad
ooooooooooooooobobobobobooooboooooooooooooooao

10

20

30

40

50



e R ey [ s R s [y |

e e ey e ey sy [ |

e e e I [ s [y |

Oo0oooooooooodg
Oo0oooooooooodg

Ooooooooo0oooooo oo oDoDoooo0o oo oDoDoooooooooog
Ooooooooo0oooooo oo oDoDoooo0o oo oDoDoooooooooog
Ooooooooo0ooooooo0D oo oDoooo0ooooDoDoooooooooog

a
O
a
u
O
a
O
g
a
O
a
u
O

O
O
O
O
O
O
O
O
O

O0Ooo0oooao
O0Ooo0oooao
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

Ooo0oooooooo0 oo ooooooDooooQgogoo
Ooo0ooooooo o0 oo oooo0 oo ooooQgogoo
Ooo0ooooooo o0 oo oooo0oooooooQgogoo
Ooo0ooooooo o0 oo oooo0o oo ooooQgogoo
Ooo0ooooooo o0 oo oooo0ooDooooQgogoo
Ooo0ooooooo o0 oo oooo0oooooooQgogoo
Oo0oooooooo0 oo oooo0oooooooQgogoao
Ooo0oooooooo0 oo oooo0ooDooooQgogoo
Ooo0ooooooo o0 oo oooo0oooooooQgogoao
Ooo0ooooooo0 oo ooooooooooQgogoo
Ooo0oooooooo0ooooooooooooQgogoao
Ooo0oooooooo0 oo oooo0oooDooooQgogoo
Ooo0oooooooo0 oo oooo0ooooooQgogoao
Ooo0oooooooo0 oo oooo0oooooooQgogoao
Ooo0oooooooo0 oo ooooooooooQgogoao

(4)

Oooooocoooooooogogoooao

oo oooooo o0 oo oooogQgogo
Oooooooooooooogogoooao
Ooooooocoooooooogoooao
Ooooooocoooooooogoooao
Ooooooooooooooogoooao
Ooooooocoooooooogoooao
Ooooooocoooooooogoooao
Ooooooocoooooooogogoooao
Ooooooooooooooogoooao
Ooooooocoooooooogoooao
Oooooocoooooooogogoooao
Ooooooocoooooooogogoooao
Ooooooocoooooooogoooao
Ooooooocoooooooogoooao
Oooooocoooooooogogoooao
Ooooooocoooooooogoooao
Ooooooocoooooooogoooao
Ooooooooooooooogoooao

O

JP 2006-247646 A 2006.9.21

uobouobooboobad

O 0Ooo0oo0oo0oao
O0Ooo0oo0oo0oao

300 00oooooooooooooaon
goooobooboobooboobao
uogbobouobooboobooboobad
ooooooooooooobobobobooano
goooooboooboao

gooooooobooooboooboobooboobooboobooboonob

uoboooboooboooboobooboobooboobooboobad
ooooooooooooobobboboooboobooooao

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 Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo

ooooooad

O

O

O

O

O

O

O

O

O

O

O

O

O

O

ooooooooooooao

ooooobooboobao
uooboooboobooobad
ooooooooooooao
gooboobooboobao

10

20

30

40

50



e R ey [ s R s [y |

e e ey e ey sy [ |

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

Ooo0oooogooQgoao
Ooo0oooogoQgdg

Oooooooo0oooooooooooogogoQgoogoaoQg
OoOooooooo0oooooooooooogogogoogoaoQg

O

Oooooooooooooodg
Ooooooooooooood

e
w o
O O

O
Ooooooooo0oooooooooooogoogoogoaoQg

O

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

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 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo

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

g
g

OOo0oooooooooDoooooooooodg

O 0Oooo

[ Ry |

O 0Oooo

O

a
O
g

O w O
[
R |

g
a

O
O
O
O
O

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

g
g

O

O

O

ood
oooooooooooooobobooOooooobooooooooooooooao

g
a

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

g
a

g
a

g
a

O

O

O

ooano

(%)

g
a

g
a

g
a

g
a

JP 2006-247646 A 2006.9.21

O 0Ooo
O 0Oooo

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

oooooooooooobobooOoano
goooobooobooboobod
uoobooobooobooobooboaodad
oooooooooooboboboOoao
goooobooan
ooooooooooobobobboDoao
gooooooad
ioo0ooooboobo0o1oooooan

gboi1oooooooboaooboaoan

goooooboooboobooboobooboobooboobooboo

ooooooooooooobobbobooooboooooooooooao
.101000000O0001D1OODOOOODO0OO0ODO0ODOOOODOOOoOOOO
ooooooo.ios3co nmObOOoooooooooODOODOOOO

oooooooooao

O
O

O
O

200

100

O
g
a

O
g
g

oooooooooooooobobboo0bOoano
gigooooooboobooboobooboobooboobaoailo
oooogos3pooooo4000000

gooooobooobooobonnooooooobooooboooboooonoad
oooouoobo1z0o0oooobobilo0OO0OO0O110C00000000
gooooboobooobooz2o0bbobboobobooboobaDooais
ooboooboooboooboob14onoooboocoboooooanan

goboooboooboob410b00o0boo0ooboooboob420000000
z000b0ooooooooobob420000000000000O04400000

00040004000 0000460000D0D0000C0O0O0O0O0O00O0OO
ooooooooooooooboboboboboobobooooooooooao

ooooood
ooooogoao

oos30000d
oooooogoo
ooooood
oooooogoad

oooouoiloooobo4700000O00ooooooooOoan
ooboooboobo4so0ooobooobooooboooboo

ooooooooooooobbobobooobooooooao
ogo32000000003100o00o0oo0oo0oo0os33noaaan
oooooooooos20bo0boo0bD400000000410
ooooooooooooobobbbooooobooooao

10

20

30

40

50



gljDI:IDDDDDDDDDD

W O ODOoDooooooooDoooooooogogoaog

w

g OO0 ooo0ooooooooDooooooOooogao

o

Ooooocooooooao

MNOOODOoOOoDooooooooooooooooogooao

N
I e e s e e e Iy

O

O O
O O

I O e [ e O Y o [

DDDDDDDDDS

N
o
- [ [ e e e e e e [ e [ [ [ I

Oo0Ooo0oooaoo

[EEN

N

Oooooooodg

~

©
OoOoooooo0ooooooo oo oDooooo0o oo oDoDooo0DooDoDooooooooao

N w
hDI:II:II:II:II:II:Iw O O O 0Oooo

O 0Ooo0gooo

Ooo0oooogooQgoao OO0Ooo0ooooao

OOoo0oooao

(6) JP 2006-247646 A 2006.9.21

oooos3sgooooo40o000D0O0OO0OO0COCOO0OO0OOOOOooooooOonn
oo33ggg400000o0obOOO0OO0OO0OO0OOOOO48000000000
ooo200000000b0bODbODDODDOO0OOO0OO0OO0DO0DO0oO0ooOoooo4100
oooooad
oOOOOOOOOOOODOOOUOUOooooD2200O0O0O0ODODODDODODOOO
22000230000 0C0O0O0OO0OO0OO0OO0OO0210000000000D0¢DO0AI1300
gobooob40000048000002000000000000000
ooooooooooooobbbDboob2000000000002o00
oooooofozioooooboobo0bODbOi1c0c000oooOoOoil1120000000
gooooobooooboooboobooboobooboo200b00000
o340 0ooooooobobbobboobocbooboooooooooooan
ooooooooezd00obobboboboOO0oo0cCbocb0oo0oooooooooooan
goz2s0000000000000O0O0O0O0DO0O0ODOO33DO0OO0OO0n0
50000 o0oOooouooooooooobobobobODbODbOOoOb200000d
oooooogozeoooooboOoOODODOOOOODOOOoOOoooooooao
ooooogoilocooooooooooooooo20o0bobbboDbDOOO
oooooooooooooboboDboDbOo3sc0ooooooonoz2400000
gooooobooooboooboooboooboobooboobooboonob
oooooooooosebooooooobocoooooooooooooan
ooooooooooooobobobooooooooos33gooooooan
oobooobooboooboz2d000boobooobooboooan
Udz240000000020000000002100010000000 28
oooooooooooooobbilo0OOO011000000000012
oooooiloooococoooooooooooooooobooOoDODOOanO
goobooo3oooooooobooobooobooboobooboonb
uoobooobooobooobocobooobooboobooboobooodnn
ooooooooooz2d0b0b0b000002100000000002900
oooad

o480 0000030000000 0O0CO0O0O0O0O0OO0OO0OO0O00O00O05000
oooooooooooooobobobobooboobobooouo21000000
sil0obobOOO0OO0OO0OO0cCOCOOoOosoooooobo2100b0O0DbOODOOO0n
goooobooo4800no0ooooooboooboooboobooboonn
30000 ooouoooosspouooooooooooOoooOooOossoood
ooooooooooooobobooODbOo3coooooooosoononoan
gobooobooz2o00b0oboo0ooboobobn200b0o0oboonoan
ooooooooooooobobooboboooocoboooooooosoononn
oOODDODODOOOOOOODOOOOOUOooooooooao
oooooooooooboobooboooooooboooooooooooao
goboooboos200o0oboo0oooboooboobooboobooboonb
oooooooooooooboobooobooooobooos3sgooooooan
oooooooooooobobbobDb2000000O0O0O21000000
gobooooboooobooobooboooboobooboobooObaod4aon
ugobooobooboad

10

20

30

40

50



e R ey [ s R s [y |

|2 [ [ Y e Y [ R

o

Oooooooooooooo00 oo oooooooDooogooao

O
O
O

0 200

I
o
O O
O

[ e e . S [ O R Y [

I e ) e e N e e e ) e ) I A [ |
~

e e o i [ e R e e Y [ o

OoooooooooooQgdg

(o]

I e e s e s s Iy |

O

O

OooooooooooooQgdg

O 0Oooo

O
O
O
O

O
O
O
O

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

O 0o oo

O

OOoo0oood
OoOoo0oood
OOoo0o0oood
OOoo0oood
OOoo0oood
OoOoo0oood

O
O

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

480

O

O

200

O
O

O

O
O

O

O

220

O

O 0Oooo

O
O

O
O
O
O
O
O
O

O
O
O

)

130

O
O
O
O

JP 2006-247646 A 2006.

O
O
O

O
O

O
O

uoano
200
ooano

[ |

O O

ud
oad
o

o
ud

u
O
g

g
u

9.21

ud
230
o

40002000440 0045000000000O0O0O40000O00O00O0O
48/230 0 000 DODODODOO30OC0O0O0OO0ODO0OO2000O0O0000
oooouogos3igoooo4o00bbbODbOOOOOOOOOOOO
oooooooooo4i10o0b0obobODbODODOOO0OOODOD4000000
goooooboobooboobooobooboob booao

ooooooooooosooobbobOoooboboooooodo

ooooooooooooooooobobbDbDboobobobooobooooo
oooooooooooooooobobobooDbOoscooooooaoa2o

O

O

oo

uo

O

Oo0Ooo0oo0ooao
O 0Ooo0oo0ooOoao
O0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao

O

O

ooo40000

O

g o

300 O

O

oo

430 O

O
O

O O
O O

420

O
O

O O0ooo
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
oad
oo
oad
400
oo

Oo0Ooo0oo0ooao
Oo0Ooo0ooOooao
O0Ooo0oooOoao
Oo0Ooo0ooOooao
O 0Ooo0oo0ooao

uoano

O

oooooood
4300 00 000oo0o0oooooaoa4so

O
O
O
O

ooooooooooooooao

O
O
O

430 O
oad
oono

(]
O
O
(]
O

O
O
O

O
O
(]
(]
O

O
O
O
O

O
O
O

ud
oad
oo
100
oo
a o

O 0Ooo0ooOooao

O
O
O

O 400
oad
0 420

O
]
O

O
O
O

ud
oad
g
oad
oo
300

O
O

O
O

O
O

O
O

O 0Ooo0oo0ooao
O 0Ooo0ooOooao
O 0Ooo0oooao
O 0Ooo0ooOooOoao

O O O

O

O
O
O

O
O
O

610 O
oo
oono

O
O

O
O
O

goodaogano
ooooogao
A0 0000
0ooz20000
goooad

g
a

(]

O

O

ao

(]
O

O
(]

620
oo
oo

O
O

O

O

O

O

O

O 40

O
O

(]
O

O
O

O
O

10

20

30

40

50



O 0Ooo0oooao
O Ooo0oooao

SN
w
N

oo ooooooo0oooooze

Oooooooo0ooooooo00 oo oDooo oD oo onDoDoDoDoo0D oo oDoDoDoo0oooDoooogoQgog

Ooooocoo0ooooooooooDoDoooooooooogod

OO0 oo oDoooo oo oDooooQgoooo
oo oo ooooooooooogQgogoo

O
O

[ |

Ooooooo0oooooooooDooooooooooogod
Ooooooo0oooooooooDooooooooooogod

O
O
O

Ooooooooooooogodg
Ooooooooooooodg

Oooooooogd
Oooooooogd
Oooooooogod
Oooooooogod
Oooooooogod

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
O
O
O
O

O
O
O
O
O

O Oooooooooooooo0ooooooogoooao
Oooooooo0oooooogogoao
O0Ooo0oooao

O
O

O 0Oooo

O
O
O

O O0ooo

oo ooooooogodg

O O0ooo

Oooooooogod
OoOoo0ooooaoo
OoOoo0oo0oooaoo

O

400
oad

oo
420

O O
O O

O

O
O
O

O
O
O
O

O
O
O

O
O
O

O
O
O

O
O

O
O
O
O

gooaao

gooogao

O

oo

(implement

oooooad

O

ooooogoad

oad
490

O
O

O
O

O O
O O

O

shaft)

(8)

ooood
oooogad

O

O O

oono
ooano
43.10

O O
O O
O O

ooooogoao

O
O
O
O
O

O
O
O
O
O

(]
O
O
(]
O

450

O

O

O
O

oooooooooao
ooooooooao

oad
oad

oo
a o
400

O
O
O
O
O
O
O
O
O
O
O

O O
O O

JP 2006-247646 A 2006.9.21

O
O
O
O
O

gobooobooobooaoan
oooooooad

O

O

O

O

gooooboad
goooooaoaad

O

O

oooooooao

loooooog

O

O

oad
gd
uoano

10

20

30

40

50



I [y |

OO0 ooooooQgoooo
oo ooooooQgooooo
oo o oooooogog

Ooo0oOooooag:

oooad

ol

21_50 29 28 26 13 11

O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0ooo

€))

goboooboobooaoan

ooooogoad

a
u

ooogad
ood

O

)¢

22 52 27 24 25 23

oooao

JP 2006-247646 A 2006.9.21

10



JP 2006-247646 A 2006.9.21

43.1 43.2

gooad

(10)

oooao

E~i~\\\\\\\§l \

94154:5..5§

gooado

oooad
oooad
oooad



(11) JP 2006-247646 A 2006.9.21

gobogooaon

(72000 00000000
000000000000000000000000000000000000

(72000 00000000000
00000000000000000000000000000

(7000 000000000000000
00000000000000000000000000000000

(7000 00000000000
000000000000000000000000000

0000 (00) 3J042 BAOL CAL0 DAO3

0000 OO 4D067 EE48 GA20 GBO3

0000 OO 46037 DAOL DAO3 DA23 EAO3



(12) JP 2006-247646 A 2006.9.21

gooaoodadd

m —m ~m @ @ @ @ @ @ ™@ ™@ ™@ ™@ & &a & &a & /& & & /& M/, /& o/, /&, /&, /s o/ o/ /. /e /e o/ /e e e o/ e

O

DESCRIPTION
TITLE

Device for processing buik materials

TECHNICAL FIELD
The present invention relates to a device for processing bulk materials, for example by
mixing, shredding, metering and/or screening, with a container and an implement therein

driven about a horizontal axis by an external rotary drive.

BACKGROUND ART

Devices of this kind are previously disclosed in the widest variety of embodiments. A
device executed as a conlinuous mixer having a horizontal container and an implement
therein rotating about a horizontal axis is described, for example, in Swiss patent 692 274.
Devices of basically similar construction, but with implements of different forms,. are also

previously disclosed for the purposes of shredding, metering andfor screening.

The previcusly disclosed devices of the aforementioned kind are conceived above all for
industrial use and are accordingly relatively generously dimensioned, robustly executed
and provided with a powerful driving means, An advantage associaled with them is the
possibility of continuous operation, in conjunction with which the material fo be processed
can also be delivered and/or discharged via closed pipe systems. Containers and

implements are “permanently” installed in these and, as such, are not readily remavable,
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at least by the user. Accordingly, the replacement of implements and, for example, the
associated conversion of a mixer into a shredder or a metering machine, are also not

readily possible. This is also not required, for the most part, in the context of industrial

instaliations.

A simple and regular sclution for the container and the implement of the driving means of
the device, in particular for cleaning purposes, tends to be the rule in the case of so-called
kitchen machines, on the other hand. Different and mutually interchangeable implements
are even supplied with these frequently in the form of a kit. In the case of kitchen
machines, the container usually stands vertically, is closed at the bottom, is open towards
the top and is capable of being closed with a cover, if necessary. The implement also
rotates inside the container about an essentially vertical axis. The vertical orientation of
the axls permits a simple solution to the problem of sealing the container in relation to the
drive by the formation of baffles and also under the effect of gravity. The vertical
arientation also imposes the requirement for processing in charges or batches, rather than
continuous processing, the consequence of which is that the material to be processed
practically unavoidably comes into contact with the surrounding air. This does not present

a problem, however, in the kitchen environment.

DISCLOSURE OF THE INVENTION

The present invention derives from the knowledge that applications exist for the
processing of bulk materials, for example by mixing, shredding, metering and/for
sereening, for which neither the previously described industrial devices nor the kitchen
machines are suitably executed. In this case, we are concerned in particular with

laboratory applications, in which no large quantities are encountered, but in which,
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especially in the pharmaceutical sector for instance, the greatest possible demands are
imposed on cleanliness, and/or the material for processing, for example due to its extreme
toxicity, must not come into contact with the surrounding environment under any
circumstances. The object of the invention is accordingly to make available a device that

is suitable for such applications.

This object is achieved in accordance with the invention by the characterizing features

indicated in the patent claims.

At its core, therefore, in a device of the aforementioned kind, the invention provides for the
arrangement between the container and the rotary drive of a connection unit, to which the
container is detachably fastened, in which a shaft of the implement is detachably retained
and is detachably attached to the rotary drive, and in which a {abyrinth seal is loosely

accommodated for the purpose of sealing the container against the implement shatft.

The expression "detachably fastened" is used here to denote a fastening of a kind that is
detachable with a few movements of the hand and without the need for special toois, as
required by the regulations and without damage, and is then capable of being
reassembied without major difficulties. The expression "loosely accommodated” should be
understood to denote, with reference to the labyrinth seal, that this is not instalied and
secured in a complicated fashion in the connection unit, but is capable of being inserted

into it and removed from it more or less with a single movement of the hand.

The benefits achieved through the invention can be appreciated above all from the fact

that the implement and the container, and with them the labyrinth seal, are easily
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removable and, as such, are also capable of being cleaned easily and individually in each
case. in contrast to the previously disclosed industriat devices, in which lip seals or the
like are customarily used for the purpose of sealing, the labyrinth seal utiiized in
accordance with the invention permits the simple insertion and withdrawal of the shaft of
the implement without the associated risk of damage to the seai. Because of the ease of
dismantling of the implement, different, mutually interchangeable implements can also be
used for different processing tasks. Thanks to the horizontal arrangement of the axis of
the implement, the container can easily be filled from above and emptied towards the
bottom. Thanks to the horizontal arrangement of the axis of the implement, operation
other than in batches is atso possible continuously as an option. The container and the
entire system for the delivery and discharging of the material for processing can be of
hermetically sealed execution, so that the material is not able to come into contact with
the surroundings. Thanks to the connection of the shaft of the implement to the rotary
drive in the connection unit, and thereby outside the container, essentially its entire
volume is available as processing chamber. The fact that the labyrinth seal is
accommodated loosely in the connection unit and is capable of being dismantled from
this, means that it can be inspected and cleaned externally. Because it does not require
any elastic component parts, such as lip seals, that are aiso subject to abrasion, and
since the container and the implement can consist in their entirety of a mstailic material,
for example, cleaning is very effective. Furthermaore, it could accordingly also be sterilized
in an autoclave at a high temperature {e.g. 130°C) together with the container and the
implement. Hygienic conditions can be stipulated, assured and also demonstrated in this
way far all parts of the device that come into contact with the material for processing,
which is required above all for pharmaceutical applications. The labyrinth seal in this case

constitutes the separating element between the hygienic part of the device and the driving
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part of the device, in relation to which no stch strict requirements are imposed in respect

of cleanliness.

in a first, preferred embodiment, the connection unit exhibits an external casing, to which
the container is detachably flange-mounted. According to a further, preferred embodiment,
the shaft of the implement is detachably attached in the connection unit with a spigot of

the rotary drive via a receiving socket.

The presence of an external casing permits the receiving socket to be supported in the

casing preferabiy in the vicinity of ils end close to the container.

To the extent that the shaft of the implement is retained in the receiving socket with such
lateral stability that the implement does not require any further means of support beyond
that already provided, the implement can temminate freely in the container. A further
means of support, such as a bearing situated close to the end, does not require to be
dismantled in this case for the purpose of removing the implement. The absence of a
further means of support also enables cleaning of the device to be carried out more easily

and more rapidly.

According to a further, preferred embodiment, the shaft of the implement is secured in
only non-positive engagement in the receiving socket in the axial direction. All that is
required in this case for assembling the implement is to insert the implement with its shaft
through the labyrinth seal and into the receiving socket. Conversely, the implement can be
withdrawn simply from the receiving socket for the purpose of dismantling it, without the

need to undo any screwed connections or the like.
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A particularly simple construction results if the spigot of the rotary drive is mounted in the
rotary drive. Ali that is required in this case, in order to retain the implement in its entirety
in the receiving socket in a sufficiently stable fashion, is to provide the afarementioned

suppart for the receiving socket in the casing of the connection unit.

The labyrinth seal provided for the purpose of sealing the container against the shaft of
the impiement exhibits the advantage that, because of its oversize, the shait of the
implement can be readily inserted through it or withdrawn from it, without the need for
manipulations of any kind to be performed on it. In order further to seal the gap that is
present due o the oversize against the bulk material to be processed in the container, the

labyrinth seal can also be subjected to pressure with a flushing gas in the direction of the

container.

Among other things, in order to facilitate access to the implement and its assembly or
disassembly, the container can be provided with a removabie front cover on its side facing

away from the rotary drive.

According to a further, preferred embodiment, the container exhibits an upper inlet
opening and a lower outlet opening, of which at least one is capable of being closed
preferably in a sealing fashion by means of at least one sealing element in relfation to the
bulk materials for processing. At least one of these openings can also be executed in

such a way that a pipe can be cannected to it.
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In contrast to the above-mentioned devices for industrial use, the device in accordance
with the invention is preferably dimensionad in such a way that the container exhibits a
volume of beiween 0.1 and 100 liters, and in particular between 1 and 10 liters. The rotary

drive can be designed for a maximum torgue in the range between 0.1 and 300 Nm.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention is now described below in greater detall in the form of illustrative

embodiments with reference to the drawing. The following are shown in the figures:

Fig. 1 in a partially sectioned representation, a first embodiment of a device in
accordance with the invention in an execution intended for shredding a bulk
material;

Fig. 2 the device in fig. 1 in a partially haived, perspective representation;

Fig.3 under a) and b}, in partially sectioned exploded representations, the steps for the
partial dismantling of the device In fig. 1;

Fig. 4 a second embodiment of a device in accordance with the invention in an execution
intended as a batch mixer;

Fig. 5 a third embodiment of a device in accordance with the invention in an execution
intended as a continuous mixer with attached pipes for the delivery and

discharging of the mixed material;

Fig. 6 a fourth embodiment of a device in accordance with the invention in an execution
intended as a metering machine; and

Fig. 7 a fifth embodiment of a device in accordance with the invention in an execution

suitable for screening.
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Corresponding component parts are identified in the figures with identical reference

designations.

MODES FOR CARRYING OUT THE INVENTION
Fig. 1 shows a first embodiment of a device in accordance with the invention in a partially
sectioned representation. The device comprises a rotary drive 10, a connection unit 20, an

implement 30 and a container 40.

The rotary drive 10 is, for example, a spur wheel back-geared mofor with an integral
transmission 11. The reference designation 12 denotes a drive spigot of the rotary drive
10 and the transmission 11 projecting into the connection unit 20, and reference
designation 13 denctes a transmission flange. The rotary drive is secured in a fixed

postition in a holding device 14.

The container 40 encloses a processing chamber 41 and exhibits an upper inlet opening
42 and a lower outlet opening 43. The inlet opening 42 is closed by means of a remavable
cover 44. A further cover 45 is flange-motinted on a free end wall 46 of the container 40
and closes an opening that is present there. The diameter of this opening corresponds
approximately to the diameter of the processing chamber. The processing chamber is
delimited by a grating 47 in the direction of the outiet opening. A collecting container {(not

ilustrated here) can be positioned under the outlet opening 43.

The implement 30 in fig. 1 comprises an implement head 31 provided and adapted for the
purpose of shredding a butk material with a plurality of paddies or beater bars 32 and an

implement shaft 33. The implement head 31 with its paddles or beater bars 32 is fitted in
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the processing chamber 471 of the container 40 and is capable of rotating therein about a
horizontal shaft. The implement head 31 is retained and supﬁorted solely by means of the
implement shaft 33 outside the container 40. The implement shaft 33 is introduced for this
purpose through an opening in the end wall 48 of the container 40 close to the rotary drive
and extends into the connection unit 20, This opening also exhibits a diametsr which

corresponds approximately to the diameter of the processing chamber 41.

The connection unit 20 exhibits a rotationally symmetrical, more or less lantern-shaped
outer casing 21, which is provided with bilateral flanges 22 and 23. The casing 21 is
bolted to the aforementioned transmission flange 13 via the flange 22, and to the end'wall

48 of the container 40 via the flange 23.

The implement shaft 33 is rigidly attached to the drive spigot 12 of the rotary drive 10 in
the connection unit 20 and the casing 21 via a similarly rotationally symmetrical receiving
socket 24. For this purpose, both the drive spigot 12 and an end section 34 {see fig, 3b))
of the implement shaft 33 are provided with a polygonal cross section and are inserted
from opposite directions into a corresponding recess 25 executed with polygonal form on
the end of the receiving socket 24 close to the driving means. A section 35 (see fig. 3b))
of the implement shaft 33 with an enlarged diameter is provided with a round cross
section, on the other hand, and is fitted essentially without any free play into a recess 26,
also with a round cross section, at the end of the receiving socket 24 close to the
container. The receiving socket 24 is secured to the drive spigot 12 in the axial direction,
for example in positive engagement with a setscrew. The implement shaft 33, an the other
hand, is secured in only non-positive engagement to the receiving socket 24 in the axial

direction and, to be precise, via spring-assisted thrust pads 27, which engage in the
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implement shaft 33 with a groove 36 (see fig. 3b)} provided with an inclined flank. in this
way, the implement shaft 33 can be withdrawn easily from the receiving socket 24 by the

application of a certain level of tractive force.

The receiving socket 24 is supported by a deep-groove ball bearing 28 in the outer casing
21 of the connection unit 20. At least one additional bearing is also present in the
transmission 11 of the rotary drive 10 for the drive spigot 12, although this is not illustrated
in the figures as a standard component of the transmission. The implement 30 is not
provided with any additional support other than via these bearings. in particular, its end
close to the container is not provided with additional support and is free. The receiving

socket 24 is sealed by means of a lip seal 29 in relation to the casing 21.

For the purpose of sealing the end wail 48 of the container 40 against the impiement shaft
33, a labyrinth seal 50 is inserted with a perfect fit, although still loosely, into the casing 21
from its end close to the container. With its peripheral edge 51, the labyrinth seal 50
makes contact with a corresponding step in the casing 21 and is also retained in position
by the end wall 48. As suggested by its name, the labyrinth seal 50 is oversized in relation
to the implement shaft 33 and, in particular, in relation to the section 35 of the implement
shaft 33 with its enlarged diameter. The implement shaft 33 is capable in this way of being
introduced unimpeded through the labyrinth seal 50 into the connection unit 20 and
inserted into the receiving socket 24. In precisely the same way, it can again be withdrawn

unimpeded through the labyrinth seal 50 from the connection unit 20 and the receiving

socket 24.
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in order to ensure that no material Is able lo penetrate from the container 40 into the gap
to be sealed, the gap can be flushed in the opposite direction with a gas, which is supplied
under pressure via a flushing gas connection 52. Because of the aforementioned snug it
of the implement shaft 33 in the receiving socket 24, and of the aforementioned lip seal 29
between the receiving socket 24 and the casing 21, the flushing gas is unable to take a

path other than through the gap in the labyrinth seal into the container 40.

Seals in the form of o-rings or the like are aiso provided at other inferfaces in the device,
in particular between the flange 22 of the connection unit 20 and the transmission flange
13 and the flange 23 of the connection unit 20 and the end wall 48 of the container 40.

Only the sealing grooves required for these seals are illustrated in the figures.

The previously described embodiment is further clarified by the perspective representation

in fig. 2.

In the previously described device in accordance with the invention, the component parts
or constructional units which come into contact with the material for processing are
capable of being dismantled easily, for example for cleaning purposes. The necessary

steps should be appreciated below with reference to fig. 3:

For example, the two covers 44 and 45 are first removed from the container 40. The
flanged connection 48/23 between the container 40 and the connection unit 20 is then
parted. Since the implement 30 is retained and supported solely in the connection unit 20,
and projects into the container 40 only with its implement head 31, and since the diameter

of the opening in the wall 48 of the container corresponds more or less to the diameter of
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the processing chamber 41, the container 40 can then be pulled off easily to one side.

The resulting situation is illustrated in fig. 3 a).

As illustrated in Fig. 3 b), the implement 30 can then be withdrawn from the connection
unit 20, into which it is admittedly only inserted. As outlined above, the labyrinth seal 50
does not present any obstruction in connection with this. Finally, the fabyrinth seal 50 can

also be removed from the connection unit 20.
Assembly of the individual component pars takes place in the reverse order.

Itis possible at this time to replace individual dismantled component parts by replacement
parts, but also by differently executed component parts, and in this way to adapt the
device in accordance with the invention for a different processing task. Four further
devices in accordance with the invention are illustrated in figures 4-7 for the purpose of
explaining these opportunities for variation. Represented in each case in figures 4-7 are
the same rotary drive 10 with the same connection unit 20, which are comhined with
differently executed containers 40, in which other implements can be used in each case.

An implement 30 of this kind is represented with broken lines in the container 40 in fig. 4.

Fig. 4 shows a device in accordance with the inven.tion in an embodiment as a batch
mixer and charge mixer. The confainer 60 in this case is provided with a hopper-shaped
infet opening and an outlet opening 43 arranged vertically beneath this. The outlet
opening 43 is capable of being closed during th.e mixing process by means of a flap 47

represented with broken lines.
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The device in fig. 5 is a continucus mixer, in which the material to be mixed in the
container 40 is transported during the mixing process by the appropriate execution of the
mixing implement 30, also represented by broken fines, from the inlet opening 42
arranged above its end close to the driving means to the outlet opening 43 arranged

below its opposite end.

Fig. 5 also illustrates by way of example, by means of pipes 61 and 62 flange-mounted to
the inlet opening 42 and the outlet opening 43, how the device can be integrated, if
necessary, into a closed systern for the delivery and discharge of the malerial for

processing. Coresponding pipes could basically be provided for the other embodiments.

Fig. 6 shows a device in accordance with the invention in an embodiment as a metering
machine, in which the implement is executed as a metering spiral or a metering screw.
This transporis a uniform flow of a bulk material, which can be adjusted by variation of its
frequency of rotation, into a horizontal tubular sleeve 49 flange-mounted on the container
40 in place of the cover 45 shown in fig. 1, into the end of which sieeve the bulk material

is ejected.

The device illustrated in fig. 7 is executed for screening. A bulk material with a different
grain size is fed into the container via the inlet opening 42. A finer fraction of this bulk
material exits from the container 40 via the outlet opening 43.1, and a coarser fraction

exits via the outlet opening 43.2,
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LIST OF REFERENCE DESIGNATIONS

10 rotary drive

1 transmission

12 drive spigot

13 transrnission flange

14 holding device

20 connection unit

21 outer casing of the connection unit
22 casing fiange

23 casing flange

24 recelving socket

25 polygonal recess in the recelving sockat
26 round recess in the receiving socket
27 spring-assisted thrust pad

28 deep-groovae ball bearing

29 lip seal

30 implement

31 implement head

32 paddie or beater bar

33 impiement shaft

34 end section of implement shaft

35 section of the implement shaft

36 groove in the implement shaft

40 container

41 processing chamber

42 upper inlet opening

43 lower outlet opening

44 cover

45 cover

46 end wall of the container

47 grating

JP
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[

a7
48
49
50
51

52
B1

62

(26)

flap

end wali of the container close to the driving maans
tubular sleeve

labyrinth seal

edge of the labyrinth seal

flushing gas connection

pipe

pipe
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CLAIMS

1. Device far processing bulk materials, for example by mixing, shredding,
metering and/or screening, with a container (40) and an implement (30) driven therein
about a horizontal axis by an external rotary drive (10), wherein arranged between the
container (40) and the rotary drive (10) is a cannection unit (20), to which the container
{40} is detachably fastened, in which a shaft (33) of the implement (30) is detachably
retained and is detachably attached to the rotary drive (10), and in which a labyrinth seal
(50} is loosely accommodated for the purpose of sealing the container {40} against the
implement shaft (33).

2. Device as claimed in claim 1, wherein the connection unit (20) exhibits an outer
casing (21), to which the container {40) is detachably attached by flange-mounting.

3. Device as claimed in one of claims 1 or 2, wherein the implement shaft (33} is
detachably attached in the connection unit (20) with a spigot (12) of the rotary drive (10)
via a receiving socket (24).

4. Device as claimed in claims 2 and 3, wherein the receiving socket (24) Is
supported in the casing (21} in the area of its end close to the container,

5. Device as claimed in claims 3 or 4, wherein the implement shaft (33} is retained
in the receiving sacket (24) with such lateral stability that the implement (30) does not
require any further means of support beyond that already provided.

8. Device as claimed in claims 3-5, wherein the implement shaft (33) is secured in
only non-positive engagement in the receiving socket (24) in the axial direction.

7. Device as claimed in one of claims 3-6, wherein the spigot (12) of the rotary

drive (10) is supported in the rotary drive (10).
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8. Device as claimed in one of claims 1-7, wherein the labyrinth seal (50} can be
flushed with & flushing gas in the direction of the container (40).

9. Device as claimed in one of claims 1-8, wherein the container (40) exhibits a
removable front cover (45) on ils side facing away from the rotary drive {10).

10. Device as claimed in cne of claims 1-9, wherein the container (40) exhibits an
upper inlet opening (42) and a lower outlet opening (43}, of which at least one is capable
of being closed by means of at least one seaiing efement (44, 47') in relation to the bulk
materials for prQCESsing.

11. Device as claimed in one of claims 1-10, wherein the container (40} exhibiis an
upper inlet opening (42) and a lower outiet opening (43), of which at least one is capable
of being connected to at feast ane pipe.

12. Device as claimed in one of claims 1-11, wherein the container {40} exhibits a

volume of between 0.1 and 100 iiters, and in particular between 1 and 10 iters,
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ABSTRACT

In a device for processing bulk materials, for example by mixing, shredding, metering
and/or screening, with a container (40) and an implement (3Q) driven therein about a
horizontal axis by an external rotary drive {10}, it is proposed as claimed in the invention
that, arranged between the container {40) and the rotary drive (10), is a connection unit
{20}, to which the container (40) is detachably fastened, in which a shaft (33) of the
implement (30) is detachabily retained and is detachably attached to the rotary drive (10),
and in which a labyrinth seal (50) is loosely accommadated for the purpose of sealing the
container {40} against the implement shaft {33). The device as claimed in the invention is
particularfy suitable for use in the laboratory and pharmaceuticals sector, where a matter
of concern is that the component parts that come into contact with the material {o be
processed must be capable of being cleaned easily and effectively, and that the delivery
and/or discharge of the material can take place inside closed systems, if required,
Because of the ease of dismanting of the container {40} and the implement (30), these
can also be replaced by differently executed items, and in this way the device as claimed
in the invention can also be adapted for different processing tasks. in particular, it is

possible to work optionally in batches or continuousiy.
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