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©  Optical  fiber  clamp. 

©  An  optical  fiber  clamp,  having  a  plurality  of  V-shaped  grooves  (11),  stores  coated  optical  fibers  (13)  in 
the  respective  V-shaped  grooves  (11).  The  coated  optical  fibers  (13)  are  held  by  a  pressing  force  of  the 
clamp.  A  cushion  portion  (24),  having  an  abrasion-resistant  smooth  film  layer  (23),  is  provided  on  the 
side  of  an  optical  fiber  pressing  surface  of  the  clamp.  The  cushion  portion  (24)  applies  a  constant 
pressure  to  the  optical  fibers  (13)  through  the  abrasion-resistant  smooth  film  layer  (23)  and  absorbs  any 
differences  in  the  outer  diameters  and  other  dimensional  peculiarities  of  the  optical  fibers  (13).  Thus, 
the  optical  fibers  (13)  in  the  V-shaped  grooves  (11)  can  be  arranged  and  held  uniformly,  so  that  batch 
fusion  and  connection  can  be  performed  on  a  multicore  fiber  with  a  minimum  loss  of  connection.  The 
optical  fiber  clamp  minimizes  axial  displacements  of  respective  optical  fibers. 
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The  present  invention  relates  to  an  optical  fiber  clamp  for  holding  a  batch  of  coated  optical  fiber  tape  and, 
in  particular,  to  an  optical  fiber  clamp  for  adjusting  axis  of  optical  fibers  with  high  accuracy,  to  fuse  the  optical 
fibers  and  connect  all  of  the  optical  fibers  to  each  other  at  once. 

Conventional  methods  of  fusing  and  connecting  respective  optical  fibers  of  a  coated  optical  fiber  tape  in- 
5  elude  first  removing  the  coatings  from  the  optical  fiber.  Thereafter,  an  optical  fiber  clamp  10  such  as  that  shown 

in  Figs.  5(A)  and  5(B)  is  used. 
The  optical  fibers  13  are  arranged  one  by  one  into  a  plurality  of  V-shaped  grooves  11  formed  in  the  body 

12.  Thereafter,  a  clamp  14  is  used  to  give  a  pressing  force  to  the  optical  fibers  13  to  hold  them  in  place. 
To  fuse  and  connect  multicore  optical  fibers  all  at  once,  it  is  necessary  to  perform  a  push/pull  operation 

10  upon  each  optical  fiber  by  use  of  the  above-mentioned  optical  fiber  clamp. 
Asurface  of  the  optical  fiber  clamp  coming  in  contact  with  the  respective  optical  fibers  13  is  made  smooth 

so  that  the  respective  centers  of  the  optical  fibers  13  will  not  shift  with  respect  to  each  other  even  when  this 
push/pull  operation  is  performed. 

The  optical  fiber  clamp  14  is  made  of  heat-proof  material  which  is  durable  against  a  discharge  arc  at  the 
15  time  of  fusing.  At  the  same  time,  the  optical  fiber  clamp  14  is  made  of  a  hard  material  to  maintain  the  position 

relationship  between  itself  and  the  V-shaped  grooves. 
In  the  conventional  methods  discussed  above,  a  problem  arises  that  large  displacement  differences  are 

often  produced  both  between  the  axial  alignment  of  optical  fibers  with  respect  to  optical  fibers  opposite  thereto 
and  between  the  axial  displacement  of  optical  fibers  with  respect  to  optical  fibers  adjacent  thereto.  The  large 

20  displacement  differences  occur  because  the  outer  diameters  of  the  optical  fibers  themselves  vary  because 
of  the  dimensional  irregularities  in  the  optical  fibers,  and  because  the  clamp  itself  is  a  rigid  body. 

When,  for  example,  a  plurality  of  optical  fibers  are  to  be  connected  at  once,  it  is  impossible  to  press  all  of 
the  optical  fibers  into  the  V-shaped  grooves  uniformly  under  the  same  condition.  In  some  cases,  the  maximum 
allowable  axial  displacements  of  the  optical  fibers  may  only  be  6  ^m.  As  a  result,  the  problem  arises  that  the 

25  loss  of  connection  is  not  less  than  0.2  dB. 
It  is  an  object  of  the  present  invention  to  provide  an  optical  fiber  clamp  from  which  respective  axial  dis- 

placements  of  optical  fibers  can  be  minimized  when  a  multicore  optical  fiber  is  to  be  subjected  to  a  batch  fusion 
connection. 

The  optical  fiber  clamp  according  to  the  present  invention  attains  the  foregoing  object  with  an  optical  fiber 
30  clamp  having  a  cushion  portion.  An  abrasion-resistant  smooth  film  layer  is  provided  on  the  side  of  the  cushion 

portion  on  the  optical  fiber  pressing  surface  of  the  clamp. 
Other  objects,  features  and  characteristics  of  the  present  invention,  as  well  as  the  methods  of  operation 

and  functions  of  the  related  elements  of  the  structure,  and  the  combination  of  parts  and  economies  of  manu- 
facture,  will  become  more  apparent  upon  consideration  of  the  following  detailed  description  and  the  appended 

35  claims  with  reference  to  the  accompanying  drawings  all  of  which  form  a  part  of  this  specification,  wherein  like 
reference  numerals  designate  corresponding  parts  in  the  various  figures. 

Fig.  1  is  a  schematic  diagram  of  an  optical  fiber  clamp  according  to  an  embodiment  of  the  present  invention; 
Fig.  2  is  an  enlarged  diagram  of  a  portion  of  Fig.  1; 
Fig.  3  is  a  schematic  diagram  of  a  clamp  body  according  to  another  embodiment  of  the  present  invention; 

40  Fig.  4  is  an  enlarged  diagram  of  a  portion  of  a  clamp  body  according  to  a  further  embodiment  of  the  present 
invention;  and 
Figs.  5(A)  and  5(B)  are  schematic  diagrams  of  an  optical  fiber  clamp  according  to  the  prior  art. 
An  optical  fiber  clamp  with  a  cushion  layer  having  an  abrasion  resistant  smooth  film  layer  is  shown  by  way 

of  example,  in  Figure  1  .  The  optical  fiber  clamp  20  includes  a  concave  portion  22  formed  on  the  side  of  the 
45  optical  fiber  pressing  surface  of  the  clamp  body  21.  A  cushion  portion  24  having  a  smooth  film  layer  23  is  pro- 

vided  on  the  side  of  the  optical  fiber  contact  surface  in  this  concave  portion  22. 
Optical  fibers  13  of  a  multicore  fiberare  inserted  into  respective  V-shaped  grooves  11  formed  in  a  V-shaped 

grooved  body  12.  The  optical  fibers  13  are  then  pressed  by  use  of  a  clamp  body  21. 
The  cushion  portion  24  serves  to  absorb  the  differences  in  the  outer  diameters  and  other  dimensional  pe- 

so  culiarities  of  the  optical  fibers  13.  The  cushion  portion  24  may  be  formed  of  a  foamed  synthetic  cushion  ma- 
terial.  In  this  embodiment,  the  thickness  of  the  cushion  portion  24  is  set  to  be  from  2  mm  to  3  mm,  and  a  cushion 
tape,  having  bonding  layers  (not  shown),  is  used  on  both  sides  of  the  cushion  portion  24. 

The  film  layer  23  is  preferably  made  to  have  high  degree  of  smoothness  because  it  is  brought  into  contact 
with  the  optical  fibers  13.  Further,  it  preferably  has  a  heat  resistance  high  enough  to  be  durable  against  a  dis- 

ss  charge  arc.  In  this  embodiment,  a  Teflon  film  with  a  thickness  of  not  more  than  300  urn  is  used  as  the  heat- 
proof  smooth  film  layer  23. 

After  a  plurality  of  optical  fibers  are  inserted  into  the  V-shaped  grooves,  the  clamp  20,  provided  with  the 
cushion  portion  24,  having  an  abrasion-resistant  smooth  film  layer  23  on  the  side  of  its  optical  fiber  pressing 
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surface,  is  used  to  absorb  the  scattering  of  outer  diameters  and  other  dimensional  peculiarities  of  the  optical 
fibers  through  the  cushion  function  of  the  cushion  portion.  The  clamp,  thus,  applies  a  constant  pressure  to 
the  optical  fibers  through  the  abrasion-resistant  smooth  film  layer  to  thereby  arrange  and  hold  the  optical  f  ib- 

5  ers  in  the  V-shaped  grooves  uniformly. 
As  a  result,  differences  in  the  outer  diameters  and  other  dimensional  peculiarities  of  the  optical  fibers  13 

can  be  absorbed  on  the  basis  of  the  cushion  effect  of  the  cushion  portion  24  as  shown  in  Fig.  2.  The  highly 
smooth  film  layer  23  provides  a  necessary  constant  uniform  force  to  the  respective  fibers  13.  Accordingly,  the 
optical  fibers  13  can  be  arranged  and  held  in  the  V-shaped  grooves,  such  that  the  axial  displacements  of  the 

10  respective  optical  fibers  can  be  minimized  to  reduce  the  loss  of  connections  when  a  multicore  fiber  is  to  be 
subjected  to  a  batch  fusion  connection. 

The  embodiment  described  above  shows  that  the  concave  portion  22  is  formed  in  the  optical  fiber  pressing 
surface  of  the  clamp  body  21.  The  cushion  portion  24,  having  the  abrasion-resistant  film  layer  23  on  its  surface, 
is  provided  in  the  concave  portion  22.  In  an  alternative  embodiment,  shown  in  Fig.  3,  the  cushion  portion  24 

15  having  a  smooth  film  layer  23  on  its  optical  fiber  contact  surface  may  be  provided  directly  on  a  clamp.  That  is, 
on  the  side  of  the  optical  fiber  pressing  surface  of  a  clamp  body  25. 

In  another  embodiment,  as  shown  in  Fig.  4,  projection  portions  26  which  correspond  to  the  V-shaped 
grooves  11,  respectively,  may  be  provided  in  the  concave  portion  22  provided  in  the  clamp  body  21.  This  ar- 
rangement  permits  the  optical  fibers  13  to  be  arranged  in  the  V-shaped  grooves  11  more  uniformly. 

20  The  amount  of  axial  displacements  in  a  batch  fusion  connection  with  the  use  of  an  optical  fiber  clamp  of 
the  embodiment  shown  in  Figs.  1  and  2  and  with  use  of  a  coated  8-core  tape  have  been  measured  and  the 
results  are  shown  below. 

As  a  comparative  example,  a  conventional  optical  fiber  clamp  as  shown  in  Figs.  5(A)  and  5(B)  and  sub- 
jected  to  the  same  measurement  as  described  above. 

25  The  results  are  shown  in  the  following  "Table  1".  In  addition,  after  the  operations  of  pushing  and  pulling 
optical  fibers  are  repeated  3,000  times  by  use  of  the  optical  fiber  clamp  according  to  this  embodiment,  the 
difference  in  the  quantities  of  axial  displacements  was  examined,  but  there  was  no  difference  observed. 

Table  1 

Amount  of  axial  displacement  Figs.  1  and  2  embodiment  Comparative  example  (Fig.  5) 

Max  2  urn  8  urn 

Min  0  urn  0  urn 

Ave  0.8  3.2 

M  100  100 

In  the  optical  fiber  clamp  according  to  the  present  invention,  optical  fibers  are  arranged  and  held  in  V-shap- 
ed  grooves  by  means  of  a  clamp  provided  with  a  cushion  portion  having  an  abrasion-resistant  smooth  film 
layer  on  its  surface.  With  the  clamp  of  the  present  invention  not  only  is  it  possible  to  minimize  the  axial  dis- 
placements  of  the  respective  fibers,  but  it  is  also  possible  to  perform  batch  fusion  on  a  multicore  fiber  with  the 
minimum  loss  of  connection.  As  a  result,  the  optical  fiber  clamp  according  to  the  present  invention  can  effec- 
tively  hold  optical  fibers  in  a  multicore  optical  fiber  batch  fusion  and  connection  apparatus. 

While  the  invention  has  been  described  in  connection  with  what  is  presently  considered  to  be  the  most 
practical  and  preferred  embodiment,  it  is  to  be  understood  that  the  invention  is  not  limited  to  the  disclosed  em- 
bodiment,  but,  on  the  contrary,  is  intended  to  cover  various  modifications  and  equivalent  arrangements  includ- 
ed  within  the  spirit  and  scope  of  the  appended  claims. 

Claims 

1.  An  optical  fiber  clamp  comprising: 
(a)  a  first  clamp  body  (12)  having  a  surface  with  V-shaped  grooves  (11)  formed  therein  for  holding  in- 
dividual  coated  optical  fibers  (13);  and 
(b)  a  second  clamp  body  (21)  having  an  optical  fiber  contact  surface  facing  said  first  body  (12),  said 
second  clamp  body  (21)  including  a  cushion  portion  (24)  and  a  smooth  film  outer  layer  (23)  formed  on 
said  cushion  portion  (24),  the  outer  layer  (23)  coming  into  contact  with  said  fibers  (1  3)  when  said  first 
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and  second  clamp  bodies  (12,  21)  are  brought  toward  one  another. 

An  optical  fiber  clamp  as  claimed  in  Claim  1  ,  characterized  in  that  said  second  clamp  body  (21)  is  formed 
so  as  to  have  a  concave  portion  (22),  said  cushion  portion  (24)  and  said  smooth  film  outer  layer  (23)  being 
disposed  within  said  concave  portion  (22). 

An  optical  fiber  clamp  as  claimed  in  Claim  2,  characterized  in  that  said  concave  portion  (22)  of  said  second 
clamp  body  (21)  has  a  plurality  of  projections  (26),  which  correspond  to  respective  said  V-shaped  grooves 
(11)  of  said  first  clamp  body  (12). 

An  optical  fiber  clamp  as  claimed  in  Claim  1  ,  2  or  3,  characterized  in  that  the  smooth  film  outer  layer  (23) 
is  formed  of  an  abrasion-resistant  material. 
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