JP 2011-237803 A 2011.11.24

(19) BFEMSFF (P) w4 M4 F A BRA (1) e B A M S
45682011-237803
(P2011-2378034)
43 AME TR2BE1B208 (2011, 11.24)
(51) Int.CI. F1 F—=a—F (%)
GO2B &0 (mm} GO2Z2B 6§/00 336 Z2HO36
GO2B 6/%  (2006.01) GO2B  6/3 2HO38

FEMRR RBER BREOH 10 OL SNEFLE (£42 R)

Q1) HEEES #EE2011-112856 (P2011-112856) |(71) HEEA 501209863
(2) HER ERR2354A 278 (2011.4.27) A== B—FN SAFAE V3
(1) BIEERES  61/330, 002 Fv R SATENF1 ALom—
(32) ®5ER ERR225E4A 308 (2010. 4. 30) TAVAEEE S—2BHOSAFH 2
(33) BBIEERE  OKE US) 8603 bwal— wUIFA—TA
(D) BEIELERET 12/956, 446 APY=F /—=RA¥zAF 800
(32) #5EH SERR225 11 A 308 (2010.11.30) K—F—KwyZA 489
(33) BBIEERE  OKE US) (T4) {RREA 100092093

#EL LB F—

(74) fREA 100082005
FEL WE ®HE
(TH) REA 100088694
f#EL HFAL &
(74) fLE A 100103609
EL HEF BE
BRRICHL <

(64) [READER] 7X 7 AAHBAMOEERmALETY 21—

(GHoooo
00000000000O00000000000000
ooooo0oo0oo0O0OoO

0000000000 00O0O0O0O0000000000
0000000000000000000000000
000000000000 0000000000000
00000000C0C0C0C0O00O00000000000
000000000O00O0O00O00000000000
0000000000000000000000000
000000000000 0000000000000
0000000000 0O0O0O0O0O0000000000
000000000000000O0000000000
000000000000 0000000000000
0000000000 00O0O0O0O0000000000
00000000O0O0O0O0000000000000
ooooooo




e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy

OO0 oooogoogdg
OooooooQgdg
OOooooogoogdg

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

O
O
O
O

Iy e e ) s I I

OooooooooooogogoQg
OO0 oDooogogooooogogdg

Oooooogod
OO0ooooogd
Oooo0ooogod
OOoo0oooogod
Oooo0ooogod
OOoo0oooogd
OoOoo0ooood
OOoo0oooogd
OoOoo0ooood
OoOoo0oooogd
OoOoo0ooood
OoOoo0oooogd
OoOoo0ooood
OOoo0oooogod
OoOoo0ooood
OoOoo0oooogd
Oo0Ooo0Ooood
OoOoo0oooogod
Oo0Ooo0Ooood
OoOooooogod
OO0Oo0oooogd
Ooo0oooogod
OO0oo0oooogod
OooOooooogod
O0Ooo0oooogd
Ooo0oooogod

O
O
O

OJ
O
OJ

OooooooogoQooooo

Oo0oooQgogoao
OOo0o0ooogogogao

OO0 oooog4Qgoooao

O
O
O
O
O

O 0Oooo

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

O 0OooOgoo
O O ogoo
O 0Ooo0gooo
O O ogoo
O 0Ooo0gooo

O
O
O
O
O

O Ooooo
O Oogoo

O 0Oooo

O oOooo

O 0Oooo

O o0Oooo

O 0Oooo

O
O
O
O

O o0Oooo

O oOooo

O 0Oooo

O oOooo

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

O
O
O
O

O
O
O
O
O
O
O
O
O

(2)

JP

O
O

O
OJ

2011-237803 A 2011.

O
O
O
O
O
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
O
O
O
O
O

11.24

O
O

10

20

30

40

50



€))

Oo0DO0o00Do0ooDo0DoDooooo
Oo0Do0oo0oo0ooDoDOoooDooDoooDooooao
0Ooo0oO0oo0ooDOoooDoooooDoooDOoo
OoDooao
0OoDo0o0o0oo0ooDOooo0DooDoDoDoooOoao
OoDoooo

00000000 oDoDOooDoDooDo0oooDoooOOao
0OoDo0oo0ooo0ooDOooDoDooDoDooDoooOoaon
OoDOooooDoo
Oo0DO0o0o0ooo0ooDoDoooDooo0oooDoooOao
OoDoooo
0OoDo0o0o0oo0ooDOooo0DooDoDoDoooOoao
OoDo0oo0oo0ooDOoooDooO0oooDoooOoao
O

Ooooo0Doo0ooDooooaon

ooooooao

00000000 oDoDOoooDOooDoooDoooOoao
ooooooooood

OooooDooooao

OoDoooao

Oooooo
OoDo0oO0oo0ooDoDOoooDoo0oooDooooao
ooooo0ooo0oooDOoooDooO0oooDoooOoo
00000000 o0oD0ooDOo0DOooDo0DoDoDoooOOao
ooo

ooDoooo

Oo0Do0o0oooooo
0OoDo0oo0ooo0ooDOooDoDooDoDooDoooOoaon
O0O0O0O0O0O0OD0OFIBER OPTIC MODULE HAVING ENTRY
00000000 oDoDOoooDOooDoooDoooOoao
O MODULE WITH ADAPTER SIDE ENTRY OPENINGO O O
Oo0Do0oo0oo0ooDoDOoooDooDoooDooooao
Multi-Layer ModuleD D OO OO O0ODOODOOOO
O O Multi-Configurable Splice Holderd O O O O
ooooooao

OoOoooDooooDpDooooo

OoDoooao
0OoDo0oo0ooo0ooDOooDoDooDoDooDoooOoaon
OoDo0oO0oo0ooDoDOoooDoo0oooDooooao
00000000 oDoDOoooDooDo0oooDoooOao
00000000 o0oD0ooDOo0DOooDo0DoDoDoooOOao
0OoDo0o0o0oo0ooDOooo0DooDoDoDoooOoao
0Ooo0oO0oo0ooDOoooDoooooDoooDOoo
000000000 DoDO0ooo0DooDo0oooDoooOOoao
OoDo0o0o0Dooo0ooDOooDoDooDo0DooDoooOoaon
00000000 oDOoooDOooO0oooDoooOoo
O

Oooooo
OoDo0oO0oo0ooDoDOoooDoo0oooDooooao
0Ooo0oO0oo0ooDOoooDoooooDoooDOoo

O
O
O
O
O
O

JP

oooooao
LOCATION ON

O

O
O
O
O

Oooooogogooao
OooOooOooooOooOooao
OoooooQgooao
Oo0ooo-gogoao
OoooooQgooao
Oo0ooo-gogoao
OoooooQgooao
Ooooogogoao
Ooooooogooao
Ooooogogoao
Ooooooogooo
Ooooogogooao
OoooooogoOooao
Ooooogogooao
Ooooooogoooao
Ooooogooao
OoooooooOooo

O

O
O
O

O

O
O
O

O

O
O
O

|

O 0Oooo

O

0
0
0

2011-237803 A 2011.

O
O

00
THE

O o0Ooo
O 0Oooo
O OO
O OO
O OO
O OO
[ Ry
[ R

O
O
O

oono
FRONT

O
O
O
O
O
O

oon
SIDEDO

Ooo0Ooo0oood

11.24

OoOoooodg

O0Ooo0oood

10

20

30

40

50



e e e Y Iy

OO0 ooogo-gogoao
Oo0oooogooao
OO0 ooogoQgogoao
OoooooQoooao
OoooogoQgogoao
Ooo0oooogoooao
Oooooggogoao

OoOooOoooOoooooooOooo oo oDooooogogoogao
OooOooooooooooooooooooooooO0oOgoao
OoooODooohooooooooooDoooDooooogooogao
Oo0ooOooooooooooooooooooooooo0oOgoao

OO0 0O oogg4QooooDooggUogoooogogoao

OO0 oDooogodQgoooao
OoooooQgoooao
OO0 ooogQgoooao
OoooooQgoooaoo
OO0 oooogo4Qgoooao

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

O OoOgooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O 0Ooooo
O Ooooo
O Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooog
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooo.o

OoooooogoQgdg
Ooooooggdg
OoooooogoQgdg
OOoooooggdg

O
O
O
O

Ooo0oooogdg
O Oooooogdg
Oooooooogdg
O Oo0oooogdg
OoooooooQgodg
O Oooooogdg
OoooooooOgodg
Oooooogdg
OooooooQgodg
Oooooogdg
OooooooQgodg
Oooooogdg
Ooooooodg
Oooooogdg
Oooooooodg
Oooooogdg

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

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

O OoOo0ooooaoo
O O0Oo0ooooao
O OoOo0ooooaoo

O
O
O

OoOoooood
O Ooooood
OoOoooood
O Oooooodg
OoOoo0ooood
O Ooo0ooood
OoOoooood
OOoooood
OoOoooood
OOooooodg
OoOoo0ooood
OOoooood
OoOoo0ooood
OOooooodg
OOoo0ooood
OoOoooood
OOoo0ooooad
OoOooooodg
O OoOgoao

O Ooooo

O OoOooao
O Ooo0ooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooOoo
O Ooooo
O OoOgoao
O Ooooo
O OoOooao
O Ooo0ooo
O OoOgooao
O Ooooao
O OoOooo
O Ooo0ooo
O OooOooo
O Ooo0ooao
O Ooooo
O Ooo0ooao

OoOoo0oood
OoOoo0ooodg
Oo0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oo0ood
OoOoo0ooodg
O0Ooo0oood
OoOoooodg
I B
OoOoooodg
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOooood
OO0Oo0ooodg
OoOoo0oood
OO0oOo0ooodg
OoOoo0oood
OOoo0ooodg
OoOoo0oood
OOoo0ooodg
OoOoo0oood
OoOoo0ooodg
Oo0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oood

4)

OooOoo0ooood
OoOooooogd
OooOoo0ooood
OooooooQgodg
OOo0oooogd
OooooooQgd
OOo0o0oooogd
OooOoooood
OoOoo0ooogd
Ooo0oo0oooQod
OoOoo0oooogd
Oooo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0ooogd
Oooo0oooOod
OoOoo0oooogd
OooOoo0oooOod

O

O

2011-237803 A 2011.

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

11.24

O Ooooo
O 0Ooo0ooo

O
O

O Ooooo
O Ooo0ooao

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy

I [y

OO0 ooDoooggogoao
OooooooogoQgooao
OO0 oooooggogoao
OooooooogooQgooao
OO0 oooooggogogoao

OO0 oooogodgoooao
OoooooQgoooao
OO0 oooogdQgoooao
Oo0ooooOoQogoooaoo
OO0 oooogdQgoooao
Oo0ooooQogoooaoo

OoOoooooooooooo0oDoDooooooooogQgo-g

OOo0ooogogdooDooUoUdoooDooUoUggooooggg

OoOoo0ooog
OOoo0ooodg
OoOoo0ooogd
OOoo0ooog
I B
OoOoo0ooog
O0Ooo0oooand
OoOoo0ooog
I B
OoOoo0ooodg
O0Ooo0oo0ooao
OoOoo0ooog
O0Ooo0oooao
OoOoo0ooog
I B
OoOoo0oooog
O0Oo0Oo0ooao
OoOoo0ooog
O0Ooo0Oo0ooa.o
OoOoo0ooog
OO o0oooog
I o B
OO0oOo0ooog
OoOoo0ooogdg
O0Oo0ooodg
I B
OOoo0ooog
I B
OOoo0ooog
I B
OoOoo0ooog
I B
OoOoo0ooog
I B

O
O
O

Ooooooo0oooooQgoooao
OO0 oDooo40goooogdQgoooao
OoooooooooooQgoooao
OOoDoDooo4o0oooogdQgoooao
OoooooooooooQgoooaoo
OoDoDooo4o0oooooggQgoooao
Ooooooo0ooooogoooaoo
Oooooo4oooooogogdQgoooao
Oooooooooooogogoooaoo
Ooooooo0ooooogogdQgoooao
Oooooooooooogoooaoo
OoDoDooo4o0ooooogoggoooao
Oooooooooooogoooao
OooooooooooogogdQgoooao
OooooooooooogoOoooaoo
Oooooooooooogogoooao
OooooooooooogoOoooao
OooooooooooogoQgoooao
OooooooooooogogoOoooab-o
OooDoooo0ooooogoooao
OO0 o0Dooo4d0ooDoogdJgoooao
Ooooooo0ooooogoooaoo
OO0 oDooo40goooogdJdoooao
Ooooooo0oooooQgoooao
OOoDoDooo4Qgoooogdgoooao
Ooooooo0oooooQgoooao

OOo0o0ooooao
O O0oooooaog
OOoo0ooooao
O Oooooaog
OOoo0ooooao
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooo0ooo
O 0Ooogooo
O 0Ooo0ooo
O 0OooOgooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooo0ooo
O 0Ooooo
O O oOgoogo
O 0Ooooo
OO ogogo

OOoo0oooogd
OooOoo0ooood
OOoo0oooogd
OoOoo0oood
OOoo0oooogd
OoOoo0ooood
OoOooooogd
OoOoo0oood
OoOoo0oooogod
I B
OoOoo0oooogod
O 0Oo0ooOoo

O Ooooo

O
O
O

O
O
O

)

JP

2011-237803 A 2011.

gooooooooan

OO0 ooDoogogooooogogoao
Ooooooooooooogogogoao
OO0 ooDooogoooooogogoao
Oooooooooooooogogogoao
Oo0ooDoogogooooogogoao
Ooooooooooooogogogoao
Oo0oooooooooogogoao
Ooooooooooooogogooao

11.24

O

10

20

30

40

50



e e e Y Iy

e s ) e e e e e s e s Y Y
e s ey ) s e ey e e I
s s e ) e e e e e e e e s e s Y Y
Ooooooo4o0oooooo00 oo ooo0DoooDooDoLDUoooDoDooo0oooDoDooo0oDoDoooQgooao
e s e ) e e e e e s ) e s Y Y

OooooooooooogogoQg
OO0 oooogogooooogogdg
OooooooooooogogQg
OO0 oDooogogooooogogog
OooooooooooogogoQg
Ooooooooooooggaog
OooooooooooogogoQg
Oooooooooooogogaog
OoooocooooooogogoaoQg
OooooooooooogogoQg
OoooooooooooogogoaoQg
Oooooooooooogogog
Ooooooooooooogogoadg
OooDooooooooogogoQg
OoooooooooooogogaQg
OooooooooooogogoQg
Ooooooooooooogogadg
OooooooooooogogaoQg
Ooo0oooooooooooogoQgoad
OooooooooooogogaoQg
OO0 OoDooodgooooogogdg
Oooooooooooogogo-g
OO0 oDooodgogooooogogdg
OooooooooooogogoQg
OO0 oDooogogooooogogdg
OooooooooooogogQg
OO0 oDooo4ogoooooggog
OooooooooooogogoQg
OO0 ooooogooooogogog
OooooooooooogogoQg
OooDoooogooooogogaog
OooooooooooogogaoQg
Oooooooooooogogog
OooooooooooogogQg

O
O
O
O
O

OJ
O
OJ
O
OJ

Ooooocoo0oooooQgoooao
OO0 oDooo4ogooooogog4goooao
OoooocoooooooQgoooao
OOoDoDooo4gogooooogogdgoooao
Ooooocooooooogoooao
OooDooo4ogooooogog4goooao
OoooooooooooQgoooao
Oooooo4ogooooogogoooao
Ooooooo0ooooogoooao
OooDooo4o0ooooogogoooao
Oooooooooooogoooao
Ooooooo0ooooogo4Qgoooao
Oooooooooooogoooao
OooDooooooooogogoooao
Oooooooooooogoooao
Ooooooo0ooooogoooao
OOo0ooooooooooogogoOoooao
Ooooooo0oooooQgoooao
OOo0ooooooooooogoOoooao

Oo0oooodQgooao

OOo0oooogodogoao

Oo0ooooQgooaoo

OOo0oooogodgogooao

Oo0ooooQgooaoo

Oo0oooogodgogooao

Oo0ooooQgooao

Oo0oooogodgogooao

Ooo0oooodQgooaoo

Oo0oooogodooao

Oooo0oooQgooaoo

Oo0oooodgooaoo

Oooo0ooodQgooaoo

Oo0oooodgooao

(6

Oooo0oooogoao
Oooooogogogoao
Oooo0oooogoao
Oooooogogoao
OoOoo0oooogoao
Oooooogogoao
Oo0oooogogoao
Ooooooogoogoao
Oooooogogoao
Ooooooogoogoao
Ooooogogoao
Ooooooogoogoao
Ooooogogoao
Ooooooogoogoao
Ooooogogoao
Oooo0ooogoogoao
Ooooogogoao
Oooo0ooogoogoao
Ooooogogoao
Oooo0ooogoogoao

Ooo0ooooooo0ooooogoQgoao
OO0 0o oogog4Qogoooogogogao
Ooo0oooooo0ooooogoQgoo
OO0 oo oogog4gogoooogogogao
Ooo0oooooooooooogoQgoo
OO0 ooDoogog4gogoooogogogao
Ooo0oooooooooooogogoao
OO0 ooDooogog4ogoooogogogao
Ooo0oooooooooooogogogoao
OO0 ooooo4gogoooogogogao
Ooo0oooooooooooogogogoao
OOo0ooooo4ogoooogogoao
Ooo0oooooooooooogoogoao
Oo0oooooooooogogoao
Ooooooooooooooogoao

[

JP

2011-237803 A 2011.

11.24

10

20

30

40

50



e e e Y Iy

OO0 oogogU0ooDoDooUgUUoDoDoo4gooooaog
Ooooooo0ooooooooDooogogooooaog
OO0 oooo0oU0ooDoDooUgUoUoDoDoo4gooooaog
OoooooooooooooDooogogooooaog
OOo0ooogo0gU0ooDoDooUogUoooDoDoogogoooaog

OooOoo0ooooQgod
OoOoo0ooogd
Ooo0o0o0oooQgd
OoOoo0ooogd
Ooo0oo0oooogod
OoOoo0ooogd
Ooo0oo0ooood
OoOoo0ooogd
OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogdg
I [
OoOoo0oooogdg
OooOoo0ooood
Ooooooogdg
OooOoo0ooood
Ooo0oooogd
[
Ooo0ooooogd
OOo0o0oooogd
Ooo0oo0oooogd
OoOoo0ooogd
OooOoo0oooogod
OOoo0ooogd
Ooo0oo0ooooQgod
OO0o0o0ooogd
OooOoo0ooooOodg
OoOoo0ooogd
Ooo0oo0ooooQod
OoOoo0ooogd
Ooo0oo0ooood
OoOoo0oooogd
OooOoo0ooooOgod

OO0o0oogo0o4ddUoooDoouUoUdUoooDooUoUoooDooogoogg
OoOoooooo0ooooo4o0ooDooo 4o ooooogogoQgg
OO0 o0oooodoooouUooddUooDooUooUgooooogogg
OoOoooooo0oooooo0ooDooooooooogogoQgog
OO0Do0oooodoooouUodoooDooUoUUoooooggg

OoooooQgoogao
OOo0ooogogaog
OoooooQgogao
Ooooogogaog
OooooooOgoogao
Ooooogogaog
OoooooOgoogao
Ooooogogaog
OoooooOoogao
OoooogogaoQg
OoooooOoogao
Oooooogogao
OoooooOoogao
Ooooogogao
OooOooooOoogao
Ooooogogoao
OoooooOogao
Oooooogogoao
OooOooooOoogano
OoooooQgogao
OOo0ooogogaog
OoooooQgogao
OOo0ooogogaog
Oooooogogao
OOo0ooogogaog
Ooooooogogao
OOo0ooogogaog
OoooooQgoogao
Ooooogogaog
Ooooooogoogao
OoooogogaoQg
OoooooOoogao
Ooooogogao
OoooooOooQgao

OOoo0ooooo
O 0O0ooooaog
OOo0o0ooooao
O O0oooooaog
OOoo0ooooao
O Oooooaog
OOoo0ooooao
O Oo0ooooaog
O Ooo0ooooao
O Ooo0ooooaog
OOoo0ooooao
O Ooooooaog
O Ooo0oo0oooao
OOoo0ooooaog
O Ooo0ooooao
O Ooooooaog
O Ooo0ooooao
OOoooooao
O O0Ooo0ooOoooao
OOoo0ooooaog

oo oooogogoo
O o oooogogog
oo oooooQgogoo
OO0 oooogogog
oo ooooQgogoo
O oo ooogogoQg
Oooooooogogo
O Oo0oooogogog
OooooooQgogoo
O o0 oooogogog
Ooooooogogoo
OO0 oooogogog
Oooooooogogoo
O oo ooogogoo
OoooooooQgogoo
oo oooogogoo
OooooooogooOgoo
oo oooogogoo
OooooooogooOgoao
oo oooogogoo
O oD oooogogog
oo oooogogoo
O oD ooooggog
oo oooogogoo
OO0 oooogogog
oo ooooogogoo
O oD oooogogog

OoooooooooogQgoQg
OO0 o0ooDoo4gogooooggog

OO0 oooooQooooodg
OO0 ooooogoggogoooodg
OO0 oooooOooooodg
OO0 ooooogogQgoooodg
OO0 oooooOooooodg
OO0 ooooogogQgoooodg
Oo0oooooOoooood
OO0 ooooogoQgoooodg
Oo0ooooooooood
OO0 oooooQgoooodg
Oo0ooooooogoooood
OO0 ooooo4gogoooodg
Oo0ooooooogooood
oo oooooQgooooodg
Oo0oooooooooood
OO0 oooooQogoooodg
Oo0oooooooooood
OO0 oooooogooooodg
OO0 oo ooogoggogooood
OO0 oooooooooodg
OO0 oo ooogoggogooood
OO0 ooooo4Qgooooodg
OO0 oo oogog4Qgooood
OO0 oooooOooooodg
OO0 oo oogoggogoooodg
OO0 oooooOooooodg
OO0 ooooogog4Qgoooodg
OO0 ooooooOooooodg
OO0 ooooogogQgoooodg
OO0 ooooooooood
OO0 ooooogoQgoooodg
Oo0ooooooooood

P

OO0Oo0oooog
OoOoo0oooao
OO0Oo0oooog
OoOoo0oooao
O0Oo0oooog
O0Ooo0oooo
OOoo0oooog
Oo0Ooo0oooao
OOoo0oooaog
I B
OOooooaog
O0Ooo0oooao

2011-237803 A 2011.

OoooooQgoogoao
OOo0ooogogao
Oooooooogoao
Ooooogogao
OoooooOooQgao

11.24

OoOooooaog
I B

Ooooogogaog
OoooooOoogoao

10

20

30

40

50



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

s s e B
o s s e A e s e [ e e e e e s e Y o A

Ooo0oooQoooo
Oo0o0ooogQgooao
Ooo0oooQoooo
Oo0oOoogQgooao
Ooo0oooQgooo
Oo0oOoogoQgooao
Ooo0oooOoooo
Oo0ooogoQgooao
Ooo0oooOooOooao
Oo0ooogoQgooao
Ooo0oooOooOooao
Oo0ooogoQgooao
Ooo0oooOooOooao
Oo0oooQgooao
Ooo0ooooOooOooao
Oo0oooQgooao
OooOooooOooOooao
Oo0oooQgooao
OooOoooooOooOooao
Oo0oooQogooao
Oo0o0oOoogoQgogoao
Ooo0oooQgooao
Oo0oOoogoQgogoao
Ooo0oooQoooao
Oo0oOoogQgogoao
Ooo0oooQogooo
Oo0o0ooogoQgooao
Ooo0oooQoooo
Oo0ooogQgooao
Ooo0oooOoooo
Oo0ooogoQgooao
Ooo0oooOoooao
Oo0ooogoQgooao
Ooo0oooOoooao

O
OJ

Oo0Ooo0oooo
OO0Oo0oooog
I B
OOooooaog
O0Ooo0oooao
OOoo0oooog
O0Ooo0oooao
OoOooooaog
O0Ooo0oooao

OOo0ooood
O 0O0ooood
OOoooood
O OooOoooodg
OOoooood
O Ooo0oooodg
OOoooood
O Ooooood
OOoooood
OOoooood
OOooOooood
OOooooodg
OOooOooood
OOo0ooood
OOoo0ooood
OOooooodg
OOooOooood
OOooooodg
O Ooo0ooo0ood
OOooooodg
O 0O0oooodg
OOooooodg
O 0O0oooodg

O 0Oooo
O 0Ooog
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O Oooo
O 0Oooo
O 0Oooo

Oooooooooooao

O 0o oo

OO0 ooooogogoao
oo ooooooQgooao
OO0 ooooogogooao
oo oooooogoooao
OO0 ooooogogogoao
OooooooooQgooao
OO0 ooooogogogoao
Ooooooooogoooao
OO0 ooooogogogoao
Oooooooogogooao
oo ooooogogooao
Ooooooooogoogooao
OO0 ooooogogooao
Ooooooooogoogooao
oo ooooogooao
Ooooooooogoogooao
oo oooooQgooao
OooooooooOgooOooOoao
oo oooooQgooao
OO0 ooooogogoao
oo oooooQgooao
OO0 ooooogogoao
oo oooooQgooao
OO0 ooooogogoao
oo ooooooQgooao
OO0 ooooogogoao
oo ooooooQgoooao
OO0 ooooogogooao
OooooooooQgoooao
OO0 ooooogogogoao
Ooooooooogoogooao
oo ooooogogogoao
Oooooooogooao

O O oo

O 0Oooo

O O oo

O 0Oooo

O O oo

O 0Oooo

I [ o [

O 0o oo

O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O 0Oo0ooOoo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooog
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O 0Ooo0ooo.o

O 0o oo

O 0o oo

O Oooo

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O 0o oo

O Oooo

C))

O 0o oo

O Oooo

O 0o oo

I [ [

O 0o oo

O 0o oo

]

Ooo0Oood

O 0o oo

I [ o [

2011-237803 A 2011.

OoOoo0oood
OOoo0ooodg
OoOoo0oood
OOoo0ooodg
OoOoo0oood
OoOoo0ooodg
Oo0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoo0ooodg
O0Ooo0oood

O
O
O
O
O
O
O
O
O

O O oo

I Y o [

O 0o oo
O O
O O
[ |
O O
[ |
O O

11.24

O Ooooo
O 0Ooo0ooo

O
O

O
O

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy

OOo0o0oooogdg
OooOoo0oooogod
OO0oo0ooogd
OoOoo0ooog
OOoo0ooodg
OoOoo0ooogd
OOoo0ooog
I B
OoOoo0ooog
O0Ooo0oooand
OoOoo0ooog
I B
OoOoo0ooodg
O0Ooo0oo0ooao
OoOoo0ooog
O0Ooo0oooao
OoOoo0ooog
I B
OoOoo0oooog
O0Oo0Oo0ooao
OoOoo0ooog
O0Ooo0Oo0ooa.o
OoOoo0ooog
OO o0oooog
I o B
OO0oOo0ooog
OoOoo0ooogdg
O0Oo0ooodg
I B
OOoo0ooog
I B
OOoo0ooog
I B
OoOoo0ooog
I B
OoOoo0ooog
I B

e R s e s e s Y o A
Oooooooooooooo0 oo oooo0D oo oooooooDoDooogooooaog
O0o0oDoo40dUoooDooUdoooDoDoDUUoDoDoDoUUUUoooDooggogoooaog

O Ooooo
O OoOooo
O OooOooo
O OoOooao
O Ooo0ooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooOoo
O Ooooo
O OoOgoao
O Ooooo
O OoOooao
O Ooo0ooo
O OoOgooao
O Ooooao
O OoOooo
O Ooo0ooo
O OooOooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao

OoOoo0oo0odgdao

O Ooo0oooao

O Oo0oooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O OooOooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O Oo0goo
O Ooooo
OO oOooo
O Ooooo
O OoOgooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo

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

OO0 oooooQgoooo
OO0 ooooogogooao
oo ooooooQgoooo
OO0 ooooogogooao
oo oooooogooooo
OO0 ooooogogooo
oo oooooogooooo

Ooooooogooooao
Oooooogogooao
Ooooooogooooao

OO0 oooooggogo
OoooooooQgogoo
OO0 oooooggogao
OoooooooQgoogoo
OOo0oooooggogoao
OoooooooQgoogoao
Oo0oooooggogoo
OoooooooQgogoao
OO0 ooooogoggogoo
OoooooooQogogoao
Oo0ooooogogQgogoao
OoOo0ooooooogoogoao
Oo0ooooogoggogoao
OoooooooOgoogoao
Oo0ooooogoggogoo
OoOo0ooooooOooOoao
Oo0ooooogogQgogoo
OO0 oooooggogao
Ooo0oooooQgogoo
OO0 oooooggogog
Ooo0ooooogogQgogoo
OO0 oooooggogog
OooooooogogQgoo
OO0 oooooggogo
OoooooooQgogoo
OO0 oooooggogaog
OoooooooQgoo
OOo0oooooggogo
OoooooooQgoogoo
OOo0oooooggogoao
OoOooooooQgoogoao

cO o oooogogoooao
oo oooooogoogoooo
OO0 ooooogogoooo
oo oooooogooooo
O o0 oooooQgogoooo
OoOoooooooogoogoooo
OO0 oooooQgoooo
Ooooooooogooooao
OO0 oooooQgogoooo
Ooo0ooooooooooao
OO0 oooooQgoooo
OoooooooooOoooao
OO0 oooooQgoooo
OO0 oDoooogQgogooao

€))

O
O
O
O

|

JP

O
O

coO o0 oooQgoodg

OO0 oo ooogogoooao
OO0 oooooQgoooo
OO0 oDoooogogoogoao
OO0 oooooQgoooo
OO0 oDoooogogooo

[ I R |

2011-237803 A 2011.

O
O
O
]
O
]
O
O
O
O
O

OoooooQooooao
Oooooogooogoao
Oooooogooooaoo
OooooodQgoooao
Ooooooooooaoo
OooooodQgoooao
OoooooOooooaoo

11.24

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I

OoooogoQgogoao
Ooo0oooQgogoao
OOo0o0ooogogogao
OoooooQgogoao
Oo0ooogogogao
OoooooQgogoao
Oo0ooogogogao
Ooo0ooooQogogoao
OoOoo0ooogogao
OoooooQgoogoao
Ooooogogao
OoooooQgoogoao
Ooooogogao
OoooooOoogao
OoooooQgogoao
OoooooOoogao
Ooo0oooQgogoao
OooOooooOoogoao
Oo0ooogogoao
OooOooooOooOgoao
Oo0oooQgogao
OOo0ooogodgogao
OoooooQgogoao
OOo0o0ooogogogao
Oo0oooQgogao
OOo0ooogo-gogao
Ooo0oooQgogoao

e s e e e e e e s e Y o A

OoooooooooooQgg
OoDoDooogoooooogogogg
OoooooooooooQgg
Oo0oDooogoooooogoggg
OooooooooooQgg
Oo0ooDooooooooggdg
OooooooooooQgg

OO0 o ooooogoQgg
OO0 oooooggg
oo oooooogogoQgog
OO0 oooooggg
oo oooooogogoQgog
OO0 o ooooggog
oo oooooogooQgog
OO0 oooooogogog

OooDoocooooooogogoaoQg
OO0 oooo4gogooooogogog
OoooocooooooogogoaoQg
OO0 oooo4ogooooogogog
OoooocooooooogogoaoQg
OoDooooogooooogogaog
OoooocooooooogogoaoQg
Ooooooogooooogogaog
OoooocooooooogogoaoQg
OooooooooooogogaoQg
OoooocoooooooogogaoQg
Oooooooooooogogoaog
Ooooocoooooooogogoadg
OooooooooooogogoaoQg
Ooooocoooooooogogaog
OooooooooooogogaoQg
Oooooooooooogogaog
OooooooooooogogoaoQg
Oo0oooooooooooogooQgoad
OooooooooooogogoaoQg
OO0 OoDooodgdgooooogogdg

| N I I R [ [ |

OO0 oDooOgwooooQgdg

OOoo0ooodg

a

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

(&
o

(10) 2011-237803 A 2011.11.24

Ooooogogoao
Ooooooogogogoao

OoooooooooogQgaoQg
OO0 o0ooDoo4gogooooggdg
OooooooooooogQgoQg
OO0 ooDoo4gogooooggaog
OoooooooooogQgaoQg
OO0 ooDoo4gogooooggaog
OooooooooooogQgaoQg
Oo0oooDoooooooggaog
OoooocooooooogogQgaoQo
OoooDoooooooggaog
OoooocooooooogQgaoQg
OoooDooogoooooggaoQg
OoooocooooooogoQgaoQm

I B
OoOoo0oooaog
O0Ooo0oo0ooao
OoOooooaog
O0Ooo0oo0ooao
OoOooooaog
O0Ooo0Oo0ooa.o
OoOoo0oooog
O0Ooo0Oo0ooa.o
OoOoo0ooooo
O0Oo0oooog
OoOoo0oooao
O 0Ooo0oooog
OOoo0oooo
O0Ooo0oooog
OoOoo0oooo
OOoo0oooog
OoOoo0oooao
OOoo0oooaog
I B
OOoo0oooaog
I B
OoOoo0oooog
I B

goooboooobobogooooboooooboboogao

OooooQgs ooooggdg

O0Ooo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoooodg
I B
OoOoo0ooodg
O0Oo0Ooo0ood
OoOoo0ooodg
O0Ooo0Ooood
OoOooood
OO0oo0ooodg
OoOoo0ooodg
O0Oo0ooodg
OoOoo0oood
OOoo0ooodg
OoOoo0oood
O0Ooo0ooodg
OoOoo0oood
OOoo0ooodg
OoOoo0oood
OoOoo0ooodg
O0Ooo0oood
OoOoooodg
OooOoo0oood

O0Ooo0oooogod
OOoo0oood
OOoo0oooogod
OoOoo0oood
OOoo0oooogod
OOoo0oood
OOoo0oooogod
OoOoo0oood

10

20

30

40

50



e e e Y Iy

OooooooOooooooooood

e e s e e A e e s e s o A
Oo0oooooo0 oo oo o0 oo oooo0DoDoDoDoo4o0oooooog
e e e e e e e e e sy e e s B
I ey e e e sy e s o B |
e e e e e sy e e s |

OOoo0oooodg
O 0O0o0ooood
OOo0ooood
O Oooooodg
OOoo0ooood
O O0Oo0ooood
OOoooood
O0Ooo0ooood
OOoo0ooood
OOoooood
OOoo0ooood
OOoo0oooodg
OOo0oo0ooood
OOoooood
OOoo0ooood
OOo0oooodg
OOoo0ooood
OOoo0oooodg
OO0Ooo0ooood
OOo0o0oooodg
O 0O0oOooood
OOoooood
O 0O0o0oooodg
OOo0ooood
O 0O0o0oooodg
OOooooodg
O O0Oooood
OOoo0ooood
O O0Oo0oooodg
OOoo0ooood
OO0Oo0ooood
OOoo0ooood
OOoo0ooood
OOoo0ooood

Ooooooooooooooooogodg

Oooooooooooooooogoood

Ooooooooooooooooogodg

OoDooo4oUoooDooggooooogd

Oooooogogo
OoOoooogogoQg
Oooooogogao
OOo0ooogogaog
Ooooooogoogao

OoooooooQgdg
Oooooogogdg
Oooo0ooooQgdg
OOooooogogdg
Oooo0oooQgg
OoOoooooggg
Oooo0oooQgodg
Oooooogoogdg
Oooo0oooQgodg
Oooooogogg
Oooo0ooooQgodg
Oooooogoogg
Oooo0oooogodg
Ooooooogoogg
OoOoo0ooooQgadg
Ooooooogoogg
OoOoo0oooogoadg

O o0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo
O oOooo
O o0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O o0Oooo
O oOooo
O o0Ooo
O oOooo
O 0Ooo
O 0Oooo

O 0o oo

OooooogQg™g

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

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

O O oo

Oooooggdg

O 0Oooo

OooooogdgQg

O O oo

Oooooggdg

O 0Oooo

OooooogodgaQ

OOoo0ooood
OoOoo0oood
O0Ooo0ooood
OoOoo0ooood
O0Ooo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoooood
Oo0Ooo0ooood
OOoooood
Oo0Ooo0oo0oood
OOoooood
O0Ooo0ooood
OOoooood
OO0Oo0ooood
OOoo0ooood
OO0Ooo0ooood
OoOoo0ooood
O0Ooo0ooood
OOoo0ooood
OO0Ooo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0oood
O0Ooo0oooogod
OoOoo0ooood
O0Ooo0ooood
OoOoo0ooood

O O oo

Oooooggdg

O 0Oooo

Oooo0ooogoQgQd

I [ o [

Oooooggdg

O 0o oo

OoooooogodgQd

O 0o oo

Ooooooggdg

O 0o oo

OoooooogodgQd

O Oooo

OoooooggQg

O 0o oo

I |

1)

O Oooo

OoooooggQg

O 0o oo

I sy |

O Oooo

OoooooggQg

O 0o oo

I |

O Oo0o0ooooaog
O O0Oo0oo0oo0ooao
O Oo0o0ooooaoo
O 0O0o0ooooog
O OoOo0ooooao
O Oo0ooooaog
O Oo0o0ooooao
O O0Oo0ooooaog
O O0O0Oo0ooooao
O 0O0o0ooooaog
O OoOo0ooooao
O O0Oo0ooooaog
O Ooo0ooooao
O O0Oo0ooooaog
O Ooo0oo0oooao
O Ooo0ooooaog
O O0Oo0oo0oooao

I [ [

OooooogQgQg

O
O
O

O 0o oo

OooOoo0oooogad

O 0o oo

OooooogQgQg

|

[

Ooo0Oood

Ooooo0oogoood

JP

O
O

O 0o oo
I [ o [

OooooogQgdg
Oooooogogdg

O O
O O

2011-237803 A 2011.

O
O
O
O
O
O
O
O
O
O
O

O O oo

OooooogQg™g

O
O
O
O
O

O
OJ
O
O
O
O
O
O
O
O
O

I Y o [

Oooooggdg

O 0o oo

OooooogQgdg

O O oo

OOooooggdg

O
O
O
O
O
O
O

OooooogoQgQg

O Oooooogod
OoOoo0ooood
OOoo0oooogod
OoOoo0ooood
OOoooood
OoOoo0oo0oood

11.24

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I
e s e e e R e ) e ) e e s e s Y Y

OooOoo0ooooQgod
OoOoo0ooogd
Ooo0o0o0oooQgd
OoOoo0ooogd
Ooo0oo0oooogod
OoOoo0ooogd
Ooo0oo0ooood
OoOoo0ooogd
OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogdg
I [
OoOoo0oooogdg
OooOoo0ooood
Ooooooogdg
OooOoo0ooood
Ooo0oooogd
[
Ooo0ooooogd
OOo0o0oooogd
Ooo0oo0oooogd
OoOoo0ooogd
OooOoo0oooogod
OOoo0ooogd
Ooo0oo0ooooQgod
OO0o0o0ooogd
OooOoo0ooooOodg
OoOoo0ooogd

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

O 0Oo0oooao
O OoOgooao
O O0Oo0oooao
O Oo0gooo
O 0Ooo0oooao
O Oo0oooao
O 0Oo0oo0ooao
O OooQgoooo
O 0Oo0oo0ooao
O Ooo0oooo
O O0Oo0oo0ooao
O O0Oo0oooo
O 0Oo0oooao
O Oo0oooo
O 0Oo0oooao
O 0Ooo0oooo
O 0Oo0ooOooao
O 0Oo0oooo
O O0Oo0oo0ooao
O 0Oo0oooo
O O o0oooao
O 0Ooo0oooo

OoOoooood
OOoo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
O0Ooo0ooood
OoOoo0ooood
OoOoooood
Oo0Ooo0oo0oood
OOoooood
Oo0OooO0oo0oood
OoOoo0ooood
O0Ooo0ooood
OoOoo0ooood
O0Ooo0ooood
OoOoo0ooood
O0Ooo0ooood
OoOoo0ooood
O0Ooo0ooood
OoOoooood
OO0Ooo0ooood

oo oooooogogoo

O Oooo
O 0O oo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0Ooo
O Oooo
O 0O oo
O Oooo
O 0Oooo
O Oooo
OO oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O
O

OO0 ooooogogogo

oo oooooogoogoo

OO0 oooooogogoo

oo oooooogoogoo

OO0 oooooogogoo

oo oooooogoogoo

OO0 oooooogogoo

oo oooooogoogoo

OO0 oooooogogoo

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

oo oooooogoogoo

OO0 oooooogogoo

oo oooooogoogoo

(12)

oo oooooogogoo

OOoo0oooogooQgoao

Oooooogogoao

OOoo0oooogoogoOoao

OoooooogoQgoao

OOoo0o0oooogooOgooOoao

Oo0ooooogogoao

Oooooogoooogoo

(&
o

O 0OoOooo
O 0Ooooo
O 0OoOooo
O 0Ooooao
O 0OooOooo
O 0Ooooao
O 0Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao

Oo0oooogoQgoao
OO0 oooodogoao

2011-237803 A 2011.

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

OooooogoQgoao
OO0 oooodgogoao
Oo0oooooogogogoao
OO0 oooogogoao
Ooooooogogogoao
OOo0oooogogoao
Oooooogogogoao
Oo0oooogogoao
Ooooooogoogooao

O0Ooo0oooao
OOoo0oooao
O0Ooo0oooao

11.24

Ooooogogoao
Ooooooogogogoao

O Ooooo
O 0Ooo0ooao

Oooooogogoao
Ooo0oooogooQgoao

O
O

O Oooooao
O0Ooo0oooao

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I
e s e e e R e ) e ) e e s e s Y Y

O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
OoOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Ooo0oo0oao

O oOoooo
O Ooooo
O oOoooo
O Ooooo
O oOoo0ooo
O 0Ooooo
O o0Ooo0ooo
O oOoooo
O oOoooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Oo0oo0oao
O oOoooo
O 0Oooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O oOoooo
O o0Ooo0ooo

OoooooogoQgdg
Ooooooggdg
OoooooogoQgdg
OOoooooggdg
OoooooogoQgdg
OOooooogogdg
Oooo0ooogoQgoQg
OOooooogogdg
OoOoo0ooooQgdg
OOoooooggdg
OoOoo0oooQgdg
OooooogoQgdg
OoOoo0oooodgdg
OooooogQgdg
OoOoo0ooooQdgdg
OooooogoQgdg
OoOoo0oooodgadg
Oooooogogdg
OoOoo0oooodgadg
OooooogQgodg
OO0 oooogogdg
OoooooogQgdg
OOooooogogdg
OoooooogoQgdg
Ooooooggdg
OoooooogoQgdg

OooooooooooooooooQgdg

O o0ooooogdg

OO0 Do ooo4Q0ooDooggogoooao
OO0 oo oooo0oooooQgoooo
OO0 0o ooo4Qo0ooDooggogoooo
OO0 oo oooo0 oo oooogooooo
OO0 oDoooo4Qo0ooooggoooo
Oo0oooooo0 oo oooogooooo
OO0 oo ooo4o0ooooogoggoooo
OO0 oooooo0oooooogooooo
OO0 oDoooo4o0ooooogoggoooo
OO0 oooooooooooogogoooo
OO0 oDoooo4o0ooooogogQgogoooo
OO0 ooooooooooogoooao
OO0 oDooooo0ooooogoQgooooo
Oo0oooooooooooogogoooao
OO0 o0oooooo0ooooogoQgogoooo
Oo0oooooooooooogogoooao
OO0 oDoDoooo0ooDooogoQgooooo
Ooo0ooooooooooooogoooao
Oo0oDoDoooo0ooooogoQgoooo
OO0 0o oo ooDooggogoooao
OO0 oo oooo0ooooogoQgoooo
OO0 Do ooo4Q0gooDooggogoooao
Oo0oDoDoooo0ooooogoQgoooo
e e s e e ) e e Y o A
OO0 oo oooo0oooooQgoooo
OO0 Do ooo4Qo0gooDooggogoooao
OO0 oo oooo0 oo oooooooo
OO0 Do ooo4Qo0ooDooogoggoooo
OO0 oo oooooooooogooooo
OO0 o0ooooo4o0oooDooggoooo
OO0 oooooo0ooooogogoooo
OO0 oDooooo0ooooogoggoooo
Oo0oooooooooooogooooo

OoOoo0oooogd
Oooo0oooOgod
OOoOo0oooogd
Oooo0oood
OoOoo0oooogd
OooOoo0oood
OoOoo0ooogd
OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogd
OooOoo0ooood
OoOoo0oooogod
OooOoo0ooood
OoOoo0oooogod
OoOoo0Ooood
OoOoo0oooogd
OooOoo0Ooood
OoOoo0oooogod
OO0oo0oooogd
OoOoo0oooogod
OOoo0oooogd
OoOoo0oooogod
OoOoo0oooogd
Ooooooogod
OOoo0oooogd
OooOoo0oood
OOoo0oooogd
OooOoo0oood
OOoo0oooogd
OooOoo0oooOod
OoOoo0oooogd
OooOoo0ooood

(13)

O 0Oooo
O O0Ooo
O oOooo
O Ooo
O Oooo
O 0Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O O0ooo

JP

2011-237803 A 2011.

O O0Oooood
OOoooood
O O0oOoooodg
OOoooood
O Ooo0ooood
OOoooood
OOoooood
OoOooOooood

11.24

O Oooo
O O0ooo

10

20

30

40

50



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

OooocooooOoo b0 oD oo oDooooDogoogogoo
OooocooooOoooooooooooooooooOooa.o
OooocooooooobOo0oo oD oo oDoooogogoogogoo

Oo0oooooooooooo0DoDoooooooooaog
OO0 oDoogogUooDoDooUogUoooDooogogooooaog
OooDoooooooooooooooQgoooao
OOo0ooDoogogUooooDoo4ggooooogoooao
OoooooooooooooooooQgoooao

OO0 ooDoo4gogooooggaog

O Oo0ooooogd
Ooooooogodg
O Oo0ooooogd

O

OooooooooooogQgaoQo

OoooDooogoooooggog

O 0Oooo

OooooooooooogQgaoQg

OoooDoooooooggoQg

O 0Ooo0oo0ooao

OOoo0oo0oood
OO0Ooo0ooood
O 0Oooo

O 0Oooo
O o0Oooo

O

O
O

O
O
O

(14)

JP 2011-237803 A 2011.11.24

gogogao

ggoano

T AT

S8
N—

104
)
N J
D) K N30

306h

10

20



(15) JP 2011-237803 A 2011.11.24

=

ggono ggoano

NN N Q




(16) JP 2011-237803 A 2011.11.24

ogogoano oooobooao

< 7808
—308b

goooboao gogogooao
]002 /IUZUG
1006 _\ = ) //\ o 1020b

gogooano

i
1001




17 JP 2011-237803 A 2011.11.24

gogooano ggooano




(18) JP 2011-237803 A 2011.11.24




(19) JP 2011-237803 A 2011.11.24

gooooooaoo

(74000 100095898
0oo0o0o0ooo

(74000 100098475
0Dooooooooo

(72000 0O0OO0OO00O000C0O0O0O0O00
00000000000000000000000000000000000000000000
0O

(7000 0O0O0O0O0O000OO0OO0O000O0
000000000000000000000000000000000000000

(7000 0OOO0O0O0O0O0O0O0
00000000000000000000000000000000000000000000
O

0000 (00) 2H036 QA48 RA25

0000 OO 2H038 CA32 CA34 CA37 CA38



(20) JP 2011-237803 A 2011.11.24

gooooooanb

MODULE WITH ADAPTER SIDE ENTRY OPENING

CROSS REFERENCE

This application claims priority to US Provisional Serial No. 61/330,092 filed on April 30,
2010 and entitled “FIBER OPTIC MODULE HAVING ENTRY LOCATION ON THE FRONT
SIDE” and US Serial No. 12/956,446 filed on November 30, 2010 and entitled “MODULE
WITH ADAPTER SIDE ENTRY OPENING”. This application is also related to U.S.
Application Number 12/956,475, entitled “Multi-Layer Module” and U.S. Application Number
12/956,509, entitled “Multi-Configurable Splice Holder,” both of which were filed on November
30, 2010.

BACKGROUND

Field

The present disclosure generally relates to fiber optic modules such as splice modules and,
more specifically, to embodiments of fiber optic modules that include at least one entry opening

for cable/optical fiber ingress and/or egress that is disposed on the same side as an adapter plate.

Technical Background

In fiber optic and other cable installations, there is often a desire to splice a field fiber in
order to utilize a fiber adapter. As such, a multi-fiber cable may be routed to a splice module.
The splice module may be configured to facilitate splicing of a field fiber with an optical fiber
(such as a pigtail fiber), as well as store excess slack from the multi-fiber cable. However,
oftentimes, the fiber optic cable may become disorganized and/or tangled within the splice
module, such that maintenance on the multi-fiber cable and/or splicing connection can become
difficult. Additionally, as maintenance is required, oftentimes a splice module is unable to store
adequate slack to perform the desired maintenance.

Further, during installation and/or maintenance, a field technician may be uncertain

whether the splice module will be utilized for single fiber splicing or mass fusion splicing until
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the field technician analyzes the cable configuration. As such, the field technician may be forced
to carry multiple splice modules and/or splice holders to a site. Similarly, in situations where a
splice module connection is to be changed from an individual fiber splice to mass fusion splice,
the field technician may be forced to disconnect a current splice module and substitute the
current splice module with a splice module that conforms to the new connection.

Similarly, in some scenarios, the splice module may be mounted in a module receiving
device, such as a telecommunications rack, or other similar structure, with adapters facing
through a front opening of the telecommunications rack. As current splice modules include a
back entry opening for passing the multi-fiber cable to the splice module, access to the splice
module may be difficult. Additionally, such configurations may be difficult to install and/or
maintain due to the field technician being unable to perform the desire procedures within the

confined area of the telecommunications rack.

SUMMARY

Embodiments disclosed herein include an optical module that includes a module housing
having an adapter side, a back side, a pair of major faces, and a pair of minor faces. Also
included are a cable storage area, where the adapter side and the back side extend between the
pair of major faces and the pair of minor faces of the module housing and a front cable entry
opening disposed on the side of the module housing that receives the adapter plate. Similarly,
some embodiments include a front cable trajectory that is in communication with the front cable
entry opening, the front cable trajectory directed from the front cable entry opening to the cable

storage area along one of the pair of minor faces.

Additional features and advantages will be set forth in the detailed description which
follows, and in part will be readily apparent to those skilled in the art from that description or
recognized by practicing the embodiments described herein, including the detailed description

which follows, the claims, as well as the appended drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

It is to be understood that both the foregoing general description and the following
detailed description describe various embodiments and are intended to provide an overview or
framework for understanding the nature and character of the claimed subject matter. The
accompanying drawings are included to provide a further understanding of the various
embodiments, and are incorporated into and constitute a part of this specification. The drawings
illustrate various embodiments described herein, and together with the description serve to

explain the principles and operations of the claimed subject matter.

FIG. 1 depicts a multi-layer splice module with a substantially translucent cover in the

closed position which allows viewing of internal structure of the module;

FIG. 2 depicts the multi-layer splice module, further illustrating three layers for routing

and storage of an optical cable, such as a multi-fiber cable;
FIG. 3 depicts a front view of the multi-layer splice module showing multi-fiber adapters;
FIG. 4 depicts a perspective view of a portion of the multi-layer splice module;

FIG. 5 depicts another perspective view of the multi-fiber cable storage layer, with a

muiti-fiber cable disposed therein;

FIG. 6 depicts a perspective view of the splice storage layer with the cover in an open
position and showing duplex adapters secured to the adapter plate along a routed cable with a

splice;

FIG. 7 depicts another perspective view of the splice storage layer with the cable

removed;

FIG. 8 depicts another partially exploded perspective view of the splice storage layer,

further illustrating utilization of the splice holder;

FIG. 9 depicts the splice holder from FIG. 8 residing within the splice holder seat;
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F1G. 10A depicts a perspective view of the splice holder of FIGS. 8 and 9 in more detail,
FIG. 10B depicts an overhead view of the splice holder of FIGS. 8 and 9;

FIG. 10C depicts a side view of the splice holder of FIGS. 8 and 9;

FIG. 10D depicts a side view of the splice holder, further illustrating the mass fusion

columns of FIGS. 8 and 9;

FIG. 10E depicts an underside view of another splice holder further illustrating anchor

tabs disposed on the bottom;
FIG. 11 depicts the splice holder with a fiber splice component disposed therein;

FIG. 12 depicts the splice holder with a ribbon cable box that is inserted into the

transition box area of the splice holder;

FIG. 13 depicts the multi-layer splice module with the cover and hinged separator in the

open positions for further illustrating the pigtail storage layer;

FIG. 14 depicts the pigtail storage layer with the cover and hinged separator removed,

further illustrating radius limiting securing mechanisms;

FIG. 15 depicts a portion of the pigtail storage layer, further illustrating removal of the

adapter plate;

FIG. 16 depicts the portion of the multi-layer splice module, further illustrating the

mounting tracks on the sides; and

FIG. 17 depicts a perspective environmental view of a telecommunications housing for

receiving multi-layer splice modules therein.

DETAILED DESCRIPTION

Referring initially to the drawings, FIG. | depicts a multi-layer module 100, according to

embodiments disclosed herein. As illustrated, the multi-layer module 100 includes a housing
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that is coupled to a hinged cover 102 that is disposed on one of a pair of major faces and an
adapter plate 104 that removably couples to the multi-layer module 100 at an adapter opening,
where the adapter opening and the adapter plate collectively define an adapter plate area of the
module housing. While the cover on the major face provides a closed framework, depending on
the particular embodiment, the multi-layer splice module may have an open or closed framework.
As illustrated, the hinged cover 102 may be substantially transparent such that a user may view
inside the multi-layer module 100 without having to open the hinged cover 102. Additionally,
the hinged cover 102 may provide an open position and/or a closed position. In the open position,
the hinged cover 102 provides access to the splice storage layer 204, However, in the closed
position, the hinged cover 102 covers at least a portion of the splice storage layer 204.
Additionally, it should also be understood that for the purposes of describing and defining the
present invention, it is noted that the term “substantially transparent” is utilized to refer to a
component that allows passage of light there through to provide at least a partial view of
components within. Additionally, it should be understood that while the present application
discusses the multi-layer module 100, other types of cassettes for storing optical fiber may also

be included within the scope of this application.

When fully assembled and installed in the field, adapter plate 104 includes a plurality of
adapters that are connected to respective connectors inside the multi-layer module 100, this is
merely an example. More specifically, in some embodiments, the connectors may be removed
and/or not present. Likewise, the adapter plate 104 can be configured to accommodate any
suitable style of adapters such as single fiber adapters {e.g., LC and SC), duplex adapters (e.g.,
LC), multi-fiber adapters (e.g., MT) and/or adapters that are ganged together.

FIG. 2 depicts the multi-layer module 100, further illustrating three layers for storage
of an optical cable, such as a multi-fiber cable, according to embodiments disclosed herein. As
illustrated, a multi-fiber cable storage layer 202 may be included as part of the multi-layer
module 100. Also included is a splice storage layer 204, which includes a splice holder 206a and
a slack storage area 206b. The splice storage layer 204 is discrete from the multi-fiber cable
storage layer 202. A pigtail storage layer 208 is also included and is arranged so that it is in

communication with the backside of an adapter plate 104. The pigtail storage layer is also
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discrete from both the multi-fiber cable storage layer 202 and the splice storage layer 204, The
adapter plate 104 may include one or more adapters that are coupled to one or more respective
pigtail fibers, described in more detail, below. As also illustrated, the pigtail storage layer 208
has a thickness at the adapter plate that is equal to the thickness of the multi-layer module 100 as
a whole. Additionally, the pigtail storage layer 208 is tapered inward to a reduced layer thickness
to accommodate the splice storage layer 204 and the multi-fiber cable storage layer 202 within
the thickness of the multi-layer module 100. As illustrated, the layers are arranged in an offset
manner, such that a portion of the pigtail storage layer 208 resides within the intervening space
between (i.e., disposed between) the multi-fiber cable storage layer 202 and the splice storage
layer 204.

For the purposes of describing and defining the embodiments disclosed, it is noted that
a module layer is “discrete from” another module layer when one or more intervening structural
members of the module serve to at least partially contain fiber or cable in one of the layers.
While the embodiment of FIG. 2 illustrates the multi-layer module 100 with a constant thickness,
this is merely an example and other arrangements are possible according to the concepts
disclosed. More specifically, in some embodiments, the multi-layered splice module is
configured with a varying thickness. As shown in FIG. 2, the pigtail storage layer 208 tapers to a
smaller height to accommodate the multi-fiber cable storage layer 202 and the splice storage
layer 204 at the bottom and top. Additionally, in some embodiments, the multi-fiber cable
storage layer 202 and the splice storage layer 204 do not extend to the adapter plate 104.

FIG. 3 depicts a front view of the multi-layer module 100, according to embodiments
disclose herein. As illustrated, the multi-layer module 100 includes front cable entry openings
302a, 302b for receiving a multi-fiber cable. The front cable entry openings 302a, 302b may
have any suitable shape for cable/fiber ingress and/or egress such as generally round, rectangular,
oval and/or other suitable shapes. Additionally, in some embodiments, the front cable entry
openings 302a, 302b may be disposed on an edge of the adapter side, disposed on the adapter
side of the module housing at a housing edge defined at an intersection of one of the pair of
major faces of the module housing and the adapter side of the module housing, such that the front
cable entry opening includes a partially open periphery for receiving a transversely loaded multi-

fiber cable. For the purposes of describing and defining the present invention, it is noted that a
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“transversely loaded” cable is introduced into a cable opening lateraily from a periphery of the
opening towards the center of the opening, without the need for threading a free end of the cable
through the opening, as opposed to being threaded head first along a center axis of the opening.
Additionally, the front cable entry openings 302a, 302b may have a range of dimension to
facilitate a frictional connection with the multi-fiber cable.

Also included is the adapter plate 104, which is configured to receive one or more
adapters 304. The adapter plate 104 also includes release components 306a, 306b for removing
the adapter plate 104 from the multi-layer module 100. The release components 306a, 306b may
be configured to interact with corresponding adapter plate openings (see FIG. 4) that reside on
the multi-layer module 100. Also included on the multi-layer module 100 are a plurality of
mounting tracks that are disposed on respective minor faces of the multi-layer module 100, such
as mounting tracks 308a, 308b for mounting the multi-layer module 100, as described in more
detail, below.

It should be understood that while the front cable entry openings 302a, 302b are
illustrated in the context of a multi-layer cable splice module, this is merely an example. More
specifically, the concept of using front cable entry openings 302a, 302b can be implemented on
any suitable module for increasing the flexibility of use for the craft. In other words, having front
cable entry openings allows the craft to use the module many different mounting arrangements
since the cables/fibers can enter the module from different locations, thereby allowing use of the
module beyond the typical housing arrangement by the mounting of the module to a wall using
fasteners. Additionally, modules having front cable entry openings can also have conventional
openings at the rear for cable entry.

FIG. 4 depicts a perspective view of another of the pair of the major faces of the multi-
layer module 100, according to embodiments disclosed herein. As illustrated, the multi-layer
module 100 has an open framework on the major face and includes the adapter plate openings
401a, 401b for receiving and removably securing the adapter plate 104. Also included are front
cable trajectories 401a, 402b for receiving a multi-fiber cable from the front cable entry openings
302a, 302b, respectively. From the trajectories, the multi-fiber cable may be routed to receiving
openings 406a, 406b. The receiving openings 406a, 406b are in communication with the cable

winding structure 408.
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Similarly, a multi-fiber cable may be received by the multi-fiber splice module 100 at
one or more of the back cable entry openings 404a, 404b. From the back cable entry openings
404a, 404b, the multi-fiber cable may be routed, via a back cable trajectory 414a, 414b to the
receiving openings 406a, 406b. Regardless of whether the multi-fiber cable is received at the
front cable entry openings 302a, 302b or received at the back cable entry openings 404a, 404b,
the cable winding structure 408 may accommodate the multi-fiber cable, which may be wound
around a perimeter of the cable winding structure 408. More specifically, the multi-fiber cable
may be removably secured by one or more cable securing mechanisms 410a — 410g.
Additionally, the cable winding structure 408 may include a plurality of cable re-routing walls
412a, 412b. The plurality of cable re-routing walls 412a, 412b may be shaped in a rounded
manner to provide a winding radius of the multi-fiber cable. Additionally, between the plurality
of cable re-routing walls 412a, 412b, is a re-routing passage to facilitate a change in direction of
winding of the multi-fiber cable.

For the purposes of describing and defining the disclosed embodiments, it is noted that
the term “perimeter” is utilized to refer to components that are along an outer region of an area.
Similarly, for the purposes of describing and defining the disclosed embodiments, it is noted that
reference herein to a structural component extending “between” to related components is not
utilized herein to require that the component extends from one related component to the other.
Rather, the component may merely extend along a portion of a pathway from one component to
the other. For example, the adapter side and the back side of the module housing are described
herein as extending between the pair of major faces of the module housing, but it is noted that
these sides need not span the entire distance between the two faces. While the example of FIG. 4,
the multi-fiber cable storage layer 202 has an open framework and thus does not include a cover,
this is merely an example. More specifically, in some embodiments, a cover may be included,

similar to the hinged cover 102, from FIG. 1.

FIG. 5 depicts another perspective view of the multi-fiber cable storage layer 202, with
a multi-fiber cable 502. As illustrated, the multi-fiber cable 502 is routed to the back cable entry
opening 404, through the back cable trajectories 414. From the back cable trajectory 414, the
multi-fiber cable 502 may be routed to the cable winding structure 408 and secured by the cable

securing mechanisms 410. The multi-fiber cable 502 may be routed and/or re-routed by the cable
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re-routing walls 412a, 412b and then routed to the splice storage layer 204 (FIG. 2), via a
disposing opening 504.

While the front cable trajectories and the back cable trajectories may be any
configuration for routing the multi-fiber cable above a minimum bending radius defined by the
multi-directional radius-limiting cable winding structure, in some embodiments they may be
configured as front multi-fiber cable channels and back multi-fiber cable channels.

FIG. 6 depicts a perspective view of the splice storage layer 204, according to
embodiments disclosed herein. As illustrated, from the disposing opening 504 (FIG. 5), the
multi-fiber cable 502 can be received at a splice layer receiving opening 602. From the splice
layer receiving opening 602, the multi-fiber cable 502 can be routed into the slack storage area
206b. More specifically, in some embodiments, the multi-fiber cable 502 may be separated into
individual fibers and the individual fibers may be routed along a perimeter of the splice storage
layer 204. The individual fibers may be removably secured by one or more splice layer securing
mechanisms 606a — 606f. The individual fibers may additionally be spliced with an optical fiber
cable, such as a pigtail fiber at the splice holder 206a. The optical fiber cable may include one or
more optical fibers and may then be routed to a splice layer disposing opening.

In some embodiments, the multi-fiber cable 502 may be stripped into individual fibers
for routing, but this is not necessary. By way of example, the multi-fiber cable may be routed to
the splice holder 206a without being separated into individual fibers or may be routed in one or
more groups of fibers.

FIG. 7 depicts another perspective view of the splice storage layer 204, according to
embodiments disclosed herein. As illustrated, the splice storage layer 204 can removably secure
the splice holder 206a. Depending on the particular embodiment, the splice holder 206a may be
configured for removably securing a fiber splice component 706, a mass fusion splice component,
and/or other similar component, as described in more detail below. Additionally illustrated in
FIG. 7 are splice layer hinges 702 and splice layer latches 704. More specifically, the splice
storage layer 204 may be pivotally attached to the multi-layer module 100 and act as a hinged
separator to provide access to the pigtail storage layer 208, as described in more detail, below.

FIG. 7 depicts the splice holder 206a being housed in a multi-layer module 100;

however, splice holders according to the concepts disclosed herein may be used in other modules
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or hardware as desired. FIGS. 8 and 9 depict splice holder 206a being secured to the splice
module for receiving and splicing multi-fiber cable in an organized fashion.

FIG. 8 depicts another perspective view of the splice storage layer 204, further
illustrating utilization of the splice holder 206a. As illustrated, the splice storage layer 204
includes a splice holder seat 800. The splice holder seat 800 may be configured with a splice
holder footprint area 802, which may be configured as a depressed area for receiving the splice
holder 206a. The splice holder footprint area 802 may be of any shape, but in some
embodiments is relatively square in shape with approximately the same dimensions as the splice
holder 206a. Accordingly, the splice holder may be inserted into the splice holder footprint area
802 along a first orientation and/or rotated 90 degrees. As discussed in more detail below, this
allows the splice holder to secure at least one fiber splicc component (FIG. 7) in the first
orientation and mass fusion splice components, when rotated 90 degrees to a second orientation.

Splice holder 206a may be have any suitable shape that allows different splice storage
arrangements in different directions. By way of example, the splice holder may have shapes such
as circular, polygons such pentagonal, hexagonal, heptagonal, octagonal in shape and/or
otherwise configured for rotation about a predetermined angle to implement a different type of
splice holding configuration. Moreover, the concepts of the splice holder may be used any
suitable material such as pliable or rigid materials. Likewise, the splice holder can have any
suitable attachment features such as adhesive tapes, sliding structures, clip structures, etc.
However, the modules disclosed herein can use any suitable splice holder and associated splice
holder seat 800 such as a splice holder that is not configured for rotation and may take any shape
that removably secures the splice holder.

Additionally included as part of the splice holder seat is a raised portion, such as raised
portions 804a, 804b. The raised portions 804a, 804b may extend from the splice storage layer
204 to at least partially surround the splice holder 206a, when placed in the splice holder seat 800.
The raised portions 804a, 804b may additionally include extension receiving mechanisms 808a —
808d for engaging with a plurality of extension tabs 810a — 8§10d.

F1G. 9 depicts the splice holder 206a from FIG. 8 residing within the splice holder seat
800. As illustrated, the splice holder 206a may be removably secured within the splice holder

seat 800 and may be configured for being secured in a plurality of orientations, such that the

10



(30) JP 2011-237803 A 2011.11.24

splice holder 206a may secure a fiber splice component 706 and/or a mass fusion splice
component.

FIG. 10A depicts a perspective view of the splice holder 206a in more detail. As
illustrated, the splice holder 206a may include a base portion 1001, which is coupled to an array
splice holding partitions 1002 that extend from the base portion 1001 and are positioned at an
intersection of mass fusion columns 1004 and fiber rows 1006. The splice holding partitions
1002 may be shaped such to create the mass fusion columns 1004 and the fiber rows 1006. The
fiber rows 1006 are configured to receive and removably secure at least one fiber splice
component at a fiber splice component seat that has a first radius of curvature (when round in
shape), while the mass fusion columns 1004 are configured to receive and removably secure the
larger mass fusion splice components at a mass fusion splice component seat that has a second
radius of curvature (when round in shape). As also illustrated, the fiber rows 1006 include a row-
forming surface portion that opposes a complementary row-forming surface portion of an
adjacent splice holding partition 1002, Similarly, the mass fusion columns 1004 include a
column-forming surface portion that opposes a complementary column-forming surface portion
of an adjacent splice holding partition 1002.

Also included in the splice holder 206a are a transition box area 1004a and transition
box areas 1004b, 1004c. More specifically, the transition box area 1004a may be defined by a
subset of the splice holding partitions 1002, where selected pairs of the subset of splice holding
parntitions include opposing surface portions that define a transition box area width that is larger
than the mass fusion column width. The transition box area 1004a may be configured to receive
and removably store a ribbon cable that is wider than a mass fusion cable. Thus, the transition
box area 1004a may extend the length of the splice holder 206a. Similarly, a subset of the splice
holding partitions 1002 may be arranged to define the mass fusion areas 100b, 1004c for
receiving and removably securing a transition box. However, while the transition box area 1004a
extends the length of the splice holder 206a, the transition box areas 1004b, 1004c may extend a
portion of the length of the splice holder 206a. Regardless, in some embodiments, selected pairs
of the subset of splice holding partitions 1002 include opposing surface portions that define a

transition box area width that is larger than the mass fusion column width.

11
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As also illustrated, a plurality of individual splice holding partitions 1002 can
cooperate with the base portion 1001 and adjacent splice holding partitions 1002 to a define
splice component seats (e.g., mass fusion splice component seats and fiber splice component
seats) that extend from the plurality of individual splice holding partitions across a fiber row and
across a mass fusion column. More specifically, as illustrated in FIG. 10A, the component seats
may include a basin between adjacent splice holding partitions 1002. In embodiments where the
basin is rounded, the component seats define a radius of curvature that complements an outside
diameter of the fiber splice component or the mass fusion splice component. While in FIG. 10A,
the splice component seats are rounded in shape, other shapes may also be utilized (such as
rectangular, triangular, efc.) for removably securing a fiber splice component 706. Similarly, in
some embodiments, the adjacent splice holding partitions 1002 may be shaped to create a basin
for receiving and removably securing a mass fusion splice component.

FIG. 10B depicts an overhead view of the splice holder 206a, according to
embodiments disclosed herein. As illustrated, the splice holding partitions 1002, and thus the
mass fusion columns 1004 and the fiber rows 1006, may be shaped to secure fiber splice
component 706 and mass fusion splice components, respectively. One mechanism for doing this
is clearly illustrated in FIG. 11, which depicts that the fiber rows having a variable fiber row
width between each of the splice holding partitions 1002. More specifically, the fiber rows are
bowed between the splice holding partitions 1002 to provide a friction connection with a fiber
splice component 706.

FIG. 10C depicts a side view of the splice holder 206a, further illustrating the fiber
rows 1006, according to embodiments disclosed herein. As illustrated, the splice holding
partitions 1002 may define the fiber rows 1006 with a rounded basin. Additionally, while the
embodiment of FIG. 10C ilustrates splice holding partitions 1002 that are substantially parallel,
in some embodiments, the splice holding partitions are tapered to further provide a variable fiber
row width that is narrower at the base basin than at the entry portion. This further facilitates a
friction connection with the fiber splice component 706.

FIG. 10D depicts a side view of the splice holder 206a, further illustrating the mass
fusion columns 1004, according to embodiments disclosed herein. As illustrated, in some

embodiments, the mass fusion columns 1004 may also have a rounded basin. Additionally, in
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some embodiments, the mass fusion width (which is defined by adjacent splice holding partitions
1002) may be constant, while in some embodiments, splice holding partitions 1002 may be
tapered to provide a variable mass fusion column width that is greater at an entry portion at the
basin, to further facilitate a friction connection with a mass fusion splice component.

It should be understood that while the exemplary embodiments of FIGS. 10C and 10D
illustrate the splice holding partitions as being formed together as a single piece that is coupled to
the base portion 1001, this is merely an example. More specifically, in some embodiments, the
splice holding partitions 1002 may be individually connected to a base portion 1001.

FIG. 10E depicts an underside view of a vanation of splice holder 206a, further
illustrating a plurality of anchor tabs 1020a, 1020b on the bottom. As illustrated, the splice
holder 206a may include one or more anchor tabs 1020a, 1020b for removably securing the
splice holder 206a with the splice storage layer 204. While the anchor tabs 1020a, 1020b may be
configured as illustrated in FIG. 10E, other configurations and/or structures are also
contemplated for removably securing the splice holder 206a such as sliding structures, pins, holes,
fasteners, etc. using the multi-direction concepts disclosed.

In preferred embodiments, the splice holder 206a is constructed of a pliable material, such
as a pliable rubber material. For the purposes of describing and defining the present invention, it
is noted that a “pliable rubber material,” as used herein, refers to any material that includes

rubber and may be bent without breaking and return to its original configuration quicly and easily.

Additionally, while not explicitly illustrated in FIGS. 10A — 10E, the splice holder
206a may include a mechanism for further securing a splice component. As an example, in some
embodiments, a notch may be formed on at least a portion of the array of splice holding partitions
1002 to prevent a splice component from being inadvertently removed from the splice holder
206a. Similarly, some embodiments may include a cover on at least a portion of the splice holder.
In still some embodiments, a clip may be attached te adjacent splice holding partitions 1002 to
prevent inadvertent removal of a splice component.

FIG. 11 depicts the splice holder 206a with a fiber splice component 706. As
illustrated, a fiber 1102a from a multi-fiber cable 502 may be routed to a fiber splice component
706, which can facilitate a splice with an optical fiber 1002b (such as a pigtail fiber). The fiber

splice component 706 may be removably secured to the splice holder 206a via a friction
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connection and oriented across one of the fiber rows 1004, Additionally, in some embodiments,
the splice holder 206a is structured to receive and secure a second fiber splice component that is
stacked on top of the fiber splice component 706. As illustrated in FIG. 11, if the fiber splice
component 706 is stacked along a length of the splice holder 206a, the second fiber splice
component could be stacked along that length on top of the fiber splice component 706.

FI1G. 12 depicts the splice holder 206a with a ribbon cable box 1204 that is inserted
into the transition box area 1004a. As illustrated, a ribbon cable 1202a is sent to a ribbon cable
box 1204 for splicing. Additionally, a plurality of optical fibers 1202b is also coupled to the
ribbon box 1024. As discussed above, the transition box area 1004a may be configured to
removably secure the ribbon cable box 1204 via a friction connection.

FIG. 13 depicts the multi-layer module 100, further illustrating the pigtail storage layer
208. As illustrated, the optical fiber that was spliced within the splice holder 206a (FIGS. 6, 11,
and 12) is routed from the splice storage layer 204 to the pigtail storage layer 208 via a pigtail
storage receiving opening 1304. From the pigtail storage receiving opening 1304, the optical
fibers 1306 can be routed around a radius limiting hub 1310 and removably secured by a plurality
of pigtail storage layer securing mechanisms 1308a — 1308e. The optical fibers 1306 may
additionally be coupled to the adapters 304.

Additionally included in the example of FIG. 13, is a hinged separator 1302. The
hinged separator 1302 may be hinged on an opposite side of the multi-layer module 100 as the
hinged cover 102 is hinged and may fit inside the multi-layer module 100 when the hinged cover
102 is closed. Additionally, the hinged separator 1302 may provide an open position to provide
access to the pigtail storage layer 208 and a closed position to provide access to the splice storage
layer 204. More specifically, the hinged cover 102 may have an opening edge and a pivoting
edge, where (as shown in FIG. 13), the opening edge connects with a back side of the multi-layer
module 100 and the pivoting edge is positioned toward the adapter side of the multi-layer splice
module. Referring back to FIG. 7, in some embodiments, the splice holder 206a is positioned
toward the opening edge of the hinged cover 102.

Similarly, the hinged separator 1302 includes an opening edge and a pivoting edge that

oppose the corresponding parts of the hinged cover 102. More specifically, as illustrated in FIG.
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13, the hinged separator 1302 may have a hinged edge toward the back side of the multi-layer
module 100 and an opening edge toward the adapter side of the multi-layer module 100.

FIG. 14 depicts the pigtail storage layer 208, further illustrating radius limiting
securing mechanisms 1402a — 1402d. As illustrated, the optical fibers 1306 may be received
from the splice storage layer and routed around a pigtail storage area and then to a pigtail
connection area for connecting with the adapters 304. Additionally, the radius limiting hub .13 10
may be configured to limit a winding radius of the optical fibers. Accordingly, the radius
limiting hub 1310 may also include the radius limiting securing mechanisms 1402a — 1402d that
restrict movement of the optical fibers 1306, when the adapter plate 104 is removed.

FIG. 15 depicts the pigtail storage layer 208, further illustrating removal of the adapter
plate 104 from the front. As illustrated, upon removal of the adapter plate 104, the optical fibers
1306 are straightened, thereby removing slack from the pigtail storage area. As such, the radius
limiting hub 1310 and the radius limiting securing mechanisms 1402a — 1402d prevent the
optical fibers 1306 from damage by limiting the radius of winding.

FIG. 16 depicts the portion of the multi-layer module 100, further illustrating the
mounting tracks 308a, 308b, according to embodiments disclosed herein. As illustrated, the
mounting tracks 308a, 308b may engage with a telecommunications housing or the like for
securing the multi-fiber splice module 100 therein. Additionally, the mounting tracks 308a, 308b
may include a plurality of respective securing latches 1604a, 1604b for securing the multi-layer
module 100 in place. Pull tabs 1602a, 1602b may also be included for removing the multi-layer
module 100 from the telecommunications rack. Also included are wall mounting openings 1606
for mounting the multi-layer module 100 to a wall or other structure.

FIG. 17 depicts an optical cable system that includes telecommunications housing
1702 for inserting the multi-layer module 100 into an opening on a front side of the
telecommunications housing 1702. As illustrated, the mounting tracks 308a, 308b may engage
with a corresponding portion of the telecommunications housing 1702 to removably secure the
multi-layer module 100. More specifically, the telecommunications housing 1702 may be
configured with corresponding tracks to engage with the mounting tracks 302a, 308b for a
removably secure configuration. As described above, the multi-layer module 100 may be

removed via depressing the pull tabs 1602a, 1602b (FIG. 16). Although telecommunications
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housing 1702 is illustrated in FIG. 17, other module receiving devices may also be utilized for
removably securing the multi-layer splice module and/or at least one other mountable modules in
a stackable fashion, where a pair of major faces from the rack mountable optical module is
physically disposed against a major face from the at least one other rack mountable module.
Module 100 is also advantageous since it has the flexibility for other mounting arrangements. By
way of example, module 100 may be secured directly to a mounting surface using fasteners
through the cross-shaped openings shown (not numbered) in FIG. 16. This mounting flexibility
along with having multi cable entry locations at the front and/or rear allows the craft to use
modules disclosed herein in a multitude of arrangement; rather, than being limited in mounting
arrangement and/or cable entry as with conventional modules.

For purposes of describing and defining the invention, the phrase “rack mountable optical
module” is used herein to identify a fiber-optic module that is configured for removable
mounting in a telecommunications rack and defines open or closed stackable major faces that are
amenable to relatively compact side-by-side alignment with similar modules within the rack. It
should be understood that a “rack mountable optical module” is not to be confused with an
outside-rated, stand-alone closure that is provided with a relatively bulky exterior housing
designed with exterior-rated moisture seals to withstand the elements for an extended period of

outdoor use.

It will be apparent to those skilled in the art that various modifications and variations
can be made to the embodiments described herein without departing from the spirit and scope of
the claimed subject matter. Thus, it is intended that the specification cover the modifications and
variations of the various embodiments described herein provided such modification and

variations come within the scope of the appended claims and their equivalents.

16



(36) JP 2011-237803 A 2011.11.24

CLAIMS

What is claimed is:

1. An optical module, comprising:

a module housing having an adapter side, a back side, a pair of major faces, and a pair of
minor faces;

a cable storage area, wherein the adapter side and the back side extend between the pair
of major faces and the pair of minor faces of the module housing;

a front cable entry opening disposed on the adapter side of the module housing; and

a front cable trajectory that is in communication with the front cable entry opening, the
front cable trajectory directed from the front cable entry opening to the cable storage area along

one of the pair of minor faces.

2. The optical module of claim 1, wherein the front cable entry opening is disposed on the
adapter side of the module housing at a housing edge defined at an intersection of one of the pair
of major faces of the module housing and the adapter side of the module housing, such that the

front cable entry opening comprises a partially open periphery for receiving a multi-fiber cable.

3. The optical module of claims 1 or 2, further comprising;

an additional front cable entry opening disposed on the adapter side of the module
housing; and

an additional front cable trajectory that is in communication with the additional front
cable entry opening, the front cable trajectory directed from the front cable entry opening to the
cable storage area along one of the pair of minor faces that is opposite from the front cable

trajectory.

4. The optical module of claims 1-3, further comprising a multi-fiber cable storage layer,
a splice storage layer that is discrete from the multi-fiber cable storage layer, and a pigtail storage

layer that is discrete from both the multi-fiber cable storage layer and the splice storage layer.
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5. The optical module of claims 1-4, further comprising a splice holder for receiving a
fiber splice component in a first direction and a mass fusion splice component in a second
direction, wherein the splice holder is seated in a fiber optic splice tray comprising optical fiber

routing hardware.

6. The optical module of claims 1-5, wherein:

the adapter side of the module housing further comprises an adapter opening;

the optical module further comprises an adapter plate that is positioned in the adapter
opening on the adapter side, and the adapter plate is removably connected to the module housing,
wherein the adapter opening and the adapter plate collectively define an adapter plate area of the
module housing; and

the front cable entry opening is formed in the adapter side of the module housing in an

area lying outside of the adapter plate area of the module housing.

7. The optical module of claims 1-6, further comprising:

a back cable entry opening for routing a multi-fiber cable from the back cable entry
opening to the cable storage area; and

a back cable trajectory that is in communication with the back cable entry opening the

back cable trajectory directed from the back cable entry opening to the cable storage area.

8. The optical module of claims 1-7, wherein the module housing further comprises a
plurality of mounting tracks that are disposed on the pair of minor faces of the optical module,

the plurality of mounting tracks being shaped to engage with a telecommunications rack.

9. The optical module of claim 8, wherein the module housing further comprises a
plurality of respective securing latches disposed on the plurality of mounting tracks for

removably securing the optical module to the telecommunications rack.

10. The optical module of claims 1-9 being a portion of an optical cable system that

includes a telecommunications rack.
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ABSTRACT

* An optical module having a module housing having an adapter side, a back side, a pair of
major faces, and a pair of minor faces is disclosed. The module also includes a cable storage area,
where the adapter side and the back side extend between the pair of major faces and the pair of
minor faces of the module housing and a front cable entry opening disposed on the adapter side
of the module housing. The module includes one or more front entry openings disposed on the
adapter side of the module for cable entry. The module may also have a front cable trajectory
that is in communication with the front cable entry opening, the front cable trajectory directed

from the front cable entry opening to the cable storage area along one of the pair of minor faces.
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