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Description 

Technical  Field 

This  invention  relates  to  recoated  spliced 
lengths  of  optical  fibers  and  to  methods  for  making 
same. 

Background  of  the  Invention 

The  introduction  of  optical  fiber  applications  to 
evermore  hostile  environments,  such  as  in  under- 
water  cable,  has  required  that  more  stringent  re- 
quirements  be  imposed  on  physical  properties  of 
the  fiber,  such  as  strength.  For  these  more  de- 
manding  applications  as  well  as  for  other  less  de- 
manding  ones,  it  has  become  increasingly  more 
common  to  splice  optical  fibers  which  have  broken, 
either  accidentally,  or  during  appropriate  proof  test- 
ing.  Additionally,  extremely  long  lengths  of  fiber 
may  be  obtained  by  splicing  a  plurality  of  lengths 
which  are  obtained  using  current  manufacturing 
techniques.  For  these  and  other  applications,  splic- 
ing  in  which  the  coating  material  is  removed  from 
end  portions  of  two  fibers  which  are  then  fused 
together  end  to  end  provides  a  suitable  means  for 
joining  the  ends  of  two  glass  fibers  with  an  accept- 
able  loss.  However,  the  recoating  of  bared  spliced 
fiber  end  portions  continues  as  a  problem  to  be 
overcome,  especially  while  maintaining  stringent 
requirements  on  dimensional  and  strength  param- 
eters  associated  with  the  coated  fiber. 

A  method  of  recoating  spliced  end  portions  of 
optical  fibers  is  disclosed  in  U.S.  Pat.  No. 
4,410,561.  The  method  involves  placing  the  spliced 
fiber  end  portions  from  which  the  original  coating 
material  has  been  removed  and  adjacent  portions 
within  a  cavity  in  the  form  of  a  groove  in  a  split 
mold.  The  effective  diameter  of  the  groove  is 
somewhat  greater  than  that  of  the  remaining  coated 
portion  of  each  fiber.  The  fibers  are  positioned  so 
that  only  portions  of  the  coated  portions  of  the 
fibers  touch  the  surface  which  defines  the  groove, 
while  the  vulnerable,  uncoated  spliced  end  portions 
of  the  fibers  remain  suspended  and  do  not  contact 
the  groove  surface.  Then,  the  mold  is  covered  to 
enclose  the  groove  and  a  suitable  curable  coating 
material  is  injected  into  the  groove  to  recoat  the 
bared,  spliced  fiber  end  portions.  The  recoating 
material  contacts  the  adjacent  originally  coated 
portions  of  the  spliced  fibers  along  substantially 
radial  planes  exposed  when  the  original  coating 
material  was  removed  from  the  end  portions  and 
along  overlapping  portions  of  the  outer  surface  of 
the  original  coating  material  adjacent  to  the  radial 
planes.  The  coating  material  is  then  cured  to  yield 
a  recoated  splice  section  with  a  transverse  cross 
section  which  is  larger  than  that  of  the  optical  fiber 

having  the  original  coating  material  thereon. 
This  molding  process  provides  a  recoated 

splice;  however,  steps  must  be  taken  to  avoid  an 
undesirable  number  of  residual  bubbles  in  the  re- 

5  coating  material.  The  existence  of  bubbles  may 
lead  to  stress  concentrations  when  the  fiber  is 
handled  subsequently.  This  is  particularly  undesira- 
ble  in  underwater  cables  where  splices  are  in- 
accessible  and  under  stress  for  many  years. 

io  It  appears  that  there  are  three  sources  of  bub- 
bles.  These  are  air  already  present  in  the  recoating 
material,  air  entrained  during  the  molding  process, 
and  bubbles  formed  during  the  shrinkage  of  the 
recoating  material  during  its  cure.  The  bubbles  due 

75  to  shrinkage  tend  to  be  concentrated  at  the  inter- 
face  between  the  coating  on  the  unbared  fiber 
portions  and  the  recoating  material.  This  is  caused 
by  the  pulling  away  of  the  recoating  material  from 
the  coating  material  on  the  unbared  fiber  portions 

20  during  curing. 
Inadequate  overlap  between  the  recoating  ma- 

terial  and  the  original  coating  material  on  the  un- 
bared  portions  of  the  optical  fibers  is  another  prob- 
lem.  Long  term  integrity  of  the  fiber  may  be  af- 

25  fected  by  the  failure  of  the  recoating  material  to 
overlap  adequately  the  original  coating  material  on 
the  portions  of  the  fibers  adjacent  to  the  spliced 
end  portions.  It  may  result  in  the  separation  of  the 
existing  and  recoating  materials  and  expose  the 

30  bare  fiber. 
Another  problem  which  has  surfaced  recently 

relates  to  the  use  of  optical  fibers  for  tethered 
vehicles.  In  these,  an  optical  fiber  which  is  wound 
on  a  payoff  device  and  connected  to  a  guidance 

35  system  is  payed  off  as  the  vehicle  is  moved.  The 
payoff  device  contains  a  length  of  precision  wound 
optical  fiber. 

For  tethered  vehicles,  the  winding  of  the  optical 
fiber  on  the  payoff  device  must  be  accomplished  in 

40  a  precision  manner.  Otherwise,  payoff  could  be 
disrupted.  It  has  been  found  that  it  is  difficult  to 
wind  a  precision  package  with  recoated  splices 
which  are  made  by  present  techniques.  If  the  cross 
section  of  the  recoated  portion  transverse  of  the 

45  longitudinal  axis  of  the  optical  fiber  is  not  the  same 
as  that  of  the  optical  fiber  as  originally  coated,  the 
winding  pattern  on  the  payoff  device  in  all  likeli- 
hood  is  not  uniform.  This  will  cause  problems  in 
fiber  payoff  following  the  launch  of  the  tethered 

50  vehicle. 
Seemingly,  a  recoated  splice  having  the  same 

transverse  cross  section  as  that  of  the  unspliced 
fiber  has  not  been  attained  by  the  use  of  prior  art 
methods  and  apparatus.  The  transverse  cross  sec- 

55  tion  of  the  recoated  portion  had  to  be  larger  to 
provide  overlap  of  the  recoating  material  with  por- 
tions  of  the  original  coating  material  adjacent  to  the 
recoated  end  portions,  otherwise  the  necessary  ad- 
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hesion  to  the  original  coating  material  would  not  be 
achieved  only  along  the  radial  planes  exposed  by 
the  baring  of  the  end  portions.  When  the  recoated 
portion  is  made  larger  in  a  transverse  cross  section 
than  that  of  the  original  coating  material,  a  portion 
of  the  recoating  material  becomes  adhered  to  pe- 
ripheral  portions  of  the  original  coated  fiber  lengths 
which  are  adjacent  to  the  beginning  of  the  recoated 
end  portions  of  the  optical  fibers  and  supplements 
the  adhesion  along  the  radial  planes. 

What  is  needed  and  what  seemingly  is  not 
provided  by  the  prior  art  is  a  recoated  optical  fiber 
splice  which  may  be  used  in  providing  a  relatively 
long  length  of  coated  optical  fiber  for  use  in  guid- 
ing  a  tethered  vehicle,  for  example.  Such  a  re- 
coated  splice  must  be  implemented  easily,  must 
have  the  same  transverse  cross  section  as  that  of 
the  original  coated  optical  fiber  and  must  have 
integrity  of  adhesion  of  the  recoating  material  to 
the  original  coating  material  over  a  period  of  time. 
Also,  the  sought  after  methods  which  are  to  be 
used  to  recoat  spliced  end  portions  of  optical  fibers 
preferably  are  such  that  the  formation  of  bubbles  is 
avoided  substantially. 

Summary  of  the  Invention 

The  foregoing  problems  of  recoated  prior  art 
splices  have  been  overcome  with  the  recoated 
splice  of  this  invention  and  with  the  methods  for 
making  same.  A  first  length  of  coated  optical  fiber 
is  fusion  bonded  to  a  second  length  of  coated 
optical  fiber.  Prior  to  bonding,  each  length  of  coat- 
ed  optical  fiber  is  prepared  for  splicing.  This  is 
accomplished  by  chemically  removing  coating  ma- 
terial  from  an  end  portion  of  each  length  of  the 
coated  fiber.  The  coating  material  is  removed  so  as 
to  leave  a  bared  portion  of  optical  fiber  adjacent  to 
the  end  of  the  end  portion  of  each  coated  optical 
fiber  and  so  as  to  leave  a  tapered  length  of  the 
original  coating  material  extending  from  the  bared 
portion  to  the  portion  of  the  coated  optical  fiber 
adjacent  to  the  end  portion.  In  this  way,  an  in- 
creased  length  of  surface  is  provided  to  become 
the  interface  between  the  original  coating  material 
and  the  recoating  material.  As  a  result,  there  is 
enhanced  adhesion  between  the  original  coating 
material  and  the  recoating  material,  thereby  insur- 
ing  the  integrity  of  the  recoating  material  over  the 
spliced  portions  of  the  lengths  of  coated  optical 
fiber.  Further,  this  permits  the  recoating  of  the 
spliced  end  portions  to  be  accomplished  so  that 
the  cross  section  of  the  spliced  length  of  recoated 
optical  fiber  transverse  to  the  longitudinal  axis  of 
the  optical  fiber  is  substantially  constant. 

In  a  method  of  recoating  spliced  portions  of 
lengths  of  coated  optical  fibers,  the  coating  ma- 
terial  on  end  portions  of  the  lengths  of  each  of  two 

coated  optical  fibers  is  removed  to  leave  a  bared 
portion  and  a  portion  on  which  the  coating  material 
is  conically  shaped.  The  prepared  end  portions 
which  have  been  spliced  together  are  positioned  in 

5  a  passageway  of  a  fixture  with  original  coated  por- 
tions  of  the  lengths  adjacent  to  the  end  portions 
being  held  in  opposed  vacuum  chucks  at  opposite 
ends  of  the  fixture.  An  injection  port  communicates 
a  supply  of  a  curable  recoating  material  with  the 

io  passageway.  The  passageway  is  formed  in  a  mold 
block  of  material  which  is  transparent  to  radiation 
used  to  cure  the  recoating  material.  The  mold 
block  of  material  is  supported  on  a  metallic  pedes- 
tal.  Along  an  upper  surface  of  the  pedestal  is 

is  provided  a  trough  which  is  in  alignment  with  the 
passageway  and  spaced  therefrom  and  which  in- 
cludes  a  polished  reflective  surface. 

The  methods  of  this  invention  assure  that  the 
recoating  material  which  covers  the  spliced  por- 

20  tions  of  the  lengths  of  coated  optical  fibers  are 
cured  uniformly.  Alter  a  curable  recoating  material 
has  been  injected  through  the  port  into  the  pas- 
sageway  and  caused  to  encapsulate  the  bared  and 
tapered  portions  of  the  end  portions,  it  is  cured  by 

25  exposing  it  to  suitable  radiation.  The  trough  in  the 
metallic  pedestal  has  a  transverse  cross  section 
which  is  parabolic.  Advantageously,  the  passage- 
way  is  positioned  at  the  focal  point  of  the  parabolic 
cross  section  of  the  trough  so  that  radiation  extend- 

30  ing  past  the  coated  optical  fiber  is  reflected  by  the 
wall  of  the  trough  and  caused  to  engage  the  pe- 
ripheral  portion  of  the  coated  optical  fiber  which  is 
not  exposed  directly  to  the  radiation.  As  a  result, 
the  entire  periphery  of  the  recoated  optical  fiber 

35  portions  in  the  passageway  is  cured  uniformly. 

Brief  Description  of  the  Drawing 

FIG.  1  is  a  perspective  view  of  spliced  end 
40  portions  of  two  lengths  of  coated  optical  fibers 

which  have  been  prepared  in  accordance  with 
this  invention  to  receive  a  recoating  material; 
FIG.  2  is  a  perspective  view  of  end  portions  of 
lengths  of  coated  optical  fiber  which  have  been 

45  prepared  for  recoating  in  accordance  with  prior 
art  methods  and  apparatus; 
FIG.  3  is  a  side  elevational  view  of  one  of  the 
end  portions  of  FIG.  2  after  a  recoating  material 
has  been  applied  thereover; 

50  FIG.  4  is  a  side  elevational  view  of  one  of  the 
spliced  end  portions  of  FIG.  1  after  a  recoating 
material  has  been  applied  thereover; 
FIG.  5  is  a  schematic  view  of  an  apparatus  for 
removing  coating  material  from  a  portion  of  the 

55  length  of  an  coated  optical  fiber; 
FIG.  6  is  a  perspective  view  of  an  apparatus  for 
recoating  spliced  end  portions  of  two  lengths  of 
coated  optical  fibers; 
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FIG.  7  is  a  perspective  view  of  a  fixture  of  the 
apparatus  of  FIG.  6  which  may  be  used  to 
support  spliced  end  portions  of  lengths  of  coat- 
ed  optical  fibers  for  recoating  in  accordance  with 
this  invention; 
FIG.  8  is  a  perspective  view  of  a  prior  art  fixture 
for  supporting  spliced  end  portions  of  coated 
optical  fibers  to  be  recoated; 
FIG.  9  is  a  perspective  view  of  spliced  lengths 
of  recoated  optical  fiber  wound  on  a  spool,  the 
spliced  portion  of  which  has  been  recoated  by 
prior  art  methods;  and 
FIG.  10  is  a  perspective  view  of  spliced  lengths 
of  recoated  optical  fiber  wound  on  a  spool,  the 
spliced  portion  shown  having  been  recoated  in 
accordance  with  the  methods  of  this  invention. 

Detailed  Description 

Referring  now  to  FIG.  1,  there  are  shown  end 
portions  30-30  of  two  lengths,  a  first  length  32  and 
a  second  length  33,  of  coated  optical  fiber  which 
have  been  spliced  together  to  form  a  juncture  35. 
Each  of  the  coated  optical  fibers  includes  an  op- 
tical  fiber  36  having  a  coating  material  38  applied 
thereon  (see  FIG.  1).  As  is  well  known,  the  optical 
fiber  36  includes  a  core  and  a  cladding.  An  outer 
diameter  of  the  coated  optical  fiber  is  on  the  order 
of  250  microns.  The  bared  end  portions  30-30  from 
which  the  coating  material  38  has  been  removed  at 
least  partially  have  been  spliced  together  by  a 
technique  such  as  fusion  bonding  which  is  dis- 
closed  in  an  article  entitled  "Optical  Fiber  Joining 
Technique"  which  was  authored  by  D.  L.  Bisbee 
and  which  appeared  beginning  at  page  3153  of  Vol. 
50  No.  10  of  the  December  1971  issue  of  the  Bell 
System  Technical  Journal.  Each  end  portion  30  has 
a  length  of  about  1,27  cm  (0,5  inch).  The  spliced 
end  portions  30-30  are  recoated  in  accordance  with 
the  methods  of  this  invention. 

Typically,  spliced  end  portions  of  coated  op- 
tical  fiber  lengths  prior  to  recoating  appear  as 
shown  in  FIG.  2.  There  it  can  be  seen  that  a 
coating  material  40  has  been  removed  from  an  end 
portion  42  of  each  of  two  coated  optical  fibers  44 
and  45  which  have  been  spliced  together  to  form  a 
juncture  46.  The  portion  of  the  coating  material  that 
has  been  removed  is  generally  in  the  shape  of  a 
cylindrical  tube  or  sleeve.  An  exposed  end  face  47 
of  the  coating  material  lies  generally  in  a  plane 
which  generally  is  normal  to  a  longitudinal  axis  48 
of  the  optical  fiber  (see  FIG.  3).  Alter  the  end 
portions  of  the  coated  optical  fiber  lengths  have 
been  fusion  bonded  together,  they  must  be  re- 
coated.  This  may  be  accomplished  by  using  meth- 
ods  such  as,  for  example,  those  disclosed  in  U.S. 
patent  4,627,942.  Typically,  a  portion  49  of  a  re- 
coating  material  extends  past  the  radial  end  face 

plane  47  of  the  end  portion  42  of  the  coated  optical 
fiber  and  overlaps  a  portion  of  the  original  coating 
material  (see  FIG.  3).  This  is  done  in  order  to 
provide  sufficient  interfacial  area  between  the  origi- 

5  nal  coating  material  and  the  recoating  material  to 
insure  the  integrity  of  the  coating  and  recoating 
materials  along  the  interface  therebetween  over  a 
period  of  time. 

As  can  best  be  seen  in  FIG.  3,  the  interface 
io  between  the  recoating  material  49  and  the  original 

coating  material  without  the  overlap  is  not  much 
greater  than  the  cross-sectional  annular  area  of  the 
original  coating  material.  As  a  result,  the  opportu- 
nity  for  adhesion  between  the  original  coating  and 

is  recoating  materials  is  somewhat  limited.  Of  course, 
the  overlapped  portion  is  additive  to  this,  but  this 
causes  the  cross  section  of  the  recoated  end  por- 
tion  of  the  coated  optical  fiber  transverse  to  the 
longitudinal  axis  of  the  optical  fiber  to  exceed  that 

20  of  the  optical  fiber  with  the  original  coating  material 
thereon. 

This  problem  is  overcome  by  configuring  the 
stripped  end  portion  of  each  length  of  coated  op- 
tical  fiber  to  appear  as  is  shown  in  FIGS.  1  and  4. 

25  As  can  be  seen  in  those  figures,  the  coating  ma- 
terial  38  is  removed  completely  from  a  portion  50 
of  each  end  portion  30.  Also,  a  tubular  portion  of 
the  coating  material  is  removed  from  each  end 
portion  30  adjacent  to  the  bared  portion  50  in  such 

30  a  manner  as  to  cause  a  tapered  portion  52  to 
remain.  The  tapered  portion  52  of  original  coating 
material  has  a  generally  truncated  conical  shape.  In 
other  words,  in  the  vicinity  of  the  splice  juncture 
35,  the  original  coating  material  increases  from  a 

35  transverse  cross  section  substantially  equal  to  the 
transverse  cross  section  of  the  uncoated  clad  op- 
tical  fiber  of  the  bared  portion  50  to  the  transverse 
cross  section  of  the  original  coated  optical  fiber. 
Typically,  the  distance  from  the  juncture  35  to  the 

40  beginning  of  the  tapered  portion  52,  i.e.  the  length 
of  the  bared  portion  50,  is  about  0.64  cm  or  more 
and  the  length  of  the  tapered  portion  of  the  original 
coating  material  is  equal  at  least  to  the  product  of 
three  and  the  largest  dimension  of  a  transverse 

45  cross  section  of  a  coated  optical  fiber  but  does  not 
exceed  a  value  of  about  0.64  cm. 

Such  a  configuration  of  the  coating  material 
remaining  after  stripping  is  highly  advantageous 
during  recoating.  As  can  best  be  seen  in  FIG.  4,  a 

50  recoating  material  51  abuts  the  original  coating 
material  along  an  interface  which  is  substantially 
larger  than  that  of  FIG.  3.  As  a  result,  there  is 
substantial  interfacial  contact  between  the  original 
coating  material  38  and  the  recoating  material  51  to 

55  provide  sufficient  adhesion  and  prevent  unwanted 
separation  of  the  recoating  material  from  the 
spliced  end  portions  of  the  lengths  of  the  coated 
optical  fibers. 

4 
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Further,  and  importantly,  the  increased  inter- 
facial  contact  of  the  recoating  material  51  and  the 
original  coating  material  38  obviates  the  need  for 
overlap  as  used  in  FIG.  3.  As  a  result,  the  trans- 
verse  cross  section  of  the  recoated  end  portions 
30-30  may  be  held  to  be  substantially  the  same  as 
that  of  the  optical  fiber  having  the  original  coating 
material  38  thereon.  In  other  words,  the  cross  sec- 
tion  of  the  coated  optical  fiber  along  portions  hav- 
ing  the  original  coating  material  38  thereon  and 
along  those  portions  which  have  been  recoated  is 
substantially  constant. 

Prior  to  the  fusion  bonding  and  recoating  steps 
of  providing  a  spliced  length  of  recoated  optical 
fiber,  the  end  portions  30-30  of  two  lengths  of 
coated  optical  fiber  must  be  prepared.  Preparation 
includes  the  complete  removal  of  the  original  coat- 
ing  material  from  a  portion  50  of  the  end  portion 
30.  Preparation  also  includes  the  removal  of  a 
portion  which  is  contiguous  to  the  portion  50  (see 
FIG.  1)  and  which  has  a  transverse  cross  section 
that  decreases  in  a  direction  from  the  portion  50  to 
the  coated  optical  fiber  adjacent  to  the  end  portion 
30. 

In  FIG.  5,  there  is  shown  a  holder  53  for 
holding  a  coated  optical  fiber  length  32  above  a 
container  55  of  a  suitable  liquid  material  such  as  an 
acid  which  may  be  used  to  remove  coating  ma- 
terial  from  an  end  portion  30  of  a  coated  optical 
fiber  to  provide  the  configuration  shown  in  FIG.  1. 
The  holder  53  is  adapted  to  be  moved  vertically 
reciprocally  by  turning  a  cam  57. 

An  operator  mounts  the  coated  optical  fiber  32 
in  the  holder  53  with  a  portion  of  the  coated  optical 
fiber  contiguous  to  an  end  of  the  coated  optical 
fiber  being  immersed  in  the  liquid  material  in  the 
container  55.  This  causes  the  coating  material  38 
to  be  removed  completely  from  that  portion  which 
is  immersed  to  form  a  bared  portion.  Then  the 
operator  causes  the  cam  57  to  be  turned.  As  a 
result,  the  portion  of  the  end  portion  30  of  the 
coated  optical  fiber  which  is  adjacent  to  the  bared 
portion  is  moved  into  and  out  of  the  container  55  in 
one  or  more  cycles  to  remove  the  coating  material 
partially  therefrom  to  form  the  tapered  portion  52 
shown  in  FIG.  1.  The  configuration  of  the  tapered 
portion  52  is  a  function  of  the  temperature  of  the 
liquid  material  in  the  container  55  as  well  as  the 
cycle  time  and  the  configuration  of  the  cam.  Sub- 
sequently,  the  operator  causes  the  bared  portion  to 
be  broken  to  provide  the  bared  portion  50  having  a 
desired  length. 

Then,  end  portions  of  two  lengths  of  optical 
fibers  having  the  coating  material  thereon  removed 
as  described  hereinabove  are  spliced  together  by 
fusion  bonding  for  example.  The  spliced  end  por- 
tions  30-30  are  now  ready  to  be  recoated. 

Shown  in  FIG.  6  is  an  apparatus  designated 
generally  by  the  numeral  60  for  recoating  the 
spliced  together  ends  of  the  lengths  of  coated 
optical  fibers.  The  apparatus  60  includes  a  base  62 

5  which  includes  two  ways  64  and  66  spaced  along  a 
longitudinal  axis  of  the  base.  Mounted  in  each  of 
the  ways  64  and  66  is  a  vacuum  chuck  68.  Each 
chuck  68  includes  a  groove  71  which  extends 
generally  parallel  to  the  longitudinal  axis  of  the 

io  base.  Each  of  the  grooves  71-71  has  a  transverse 
cross  section  such  that  it  is  capable  of  holding  a 
length  of  coated  optical  fiber.  Further,  the  wall  of 
each  of  the  grooves  71-71  is  connected  to  a  source 
of  vacuum  (not  shown)  to  hold  a  coated  optical 

is  fiber  in  the  groove  during  the  recoating  process. 
As  further  can  be  seen  in  FIG.  6  (see  also  FIG. 

7),  a  center  portion  73  of  the-base  60  is  raised 
somewhat  over  adjacent  portions.  The  center  por- 
tion  73  includes  a  longitudinally  extending  trough 

20  75  which  in  transverse  cross  section  has  a  para- 
bolic  configuration.  This  trough  75  is  referred  to  as 
a  reflective  chamber  and  typically  is  milled  in  a 
base  which  is  made  of  aluminum.  The  surface  of 
the  trough  75  is  polished. 

25  Supported  on  the  center  portion  73  is  a  mold 
block  80  (see  FIGS.  6  and  7).  The  mold  block  80 
includes  a  longitudinal  extending  groove  82  which 
is  adapted  to  hold  the  spliced  end  portions  of  two 
lengths  of  coated  optical  fibers.  Projecting  upwar- 

30  dly  from  two  corners  of  the  mold  block  80  are  two 
alignment  pins  84-84.  The  alignment  pins  84-84  are 
used  to  align  a  top  mold  block  90  with  the  mold 
block  80.  The  mold  blocks  are  made  from  a  ma- 
terial  which  is  transparent  to  ultraviolet  (UV)  radi- 

35  ation  such  as  Plexiglas®  UV  transparent  material  or 
equivalent  resin  material  or  quartz,  for  example. 

The  top  mold  block  90  also  includes  a  longitu- 
dinally  extending  groove  92  which  is  adapted  to 
cooperate  with  the  groove  82  in  the  mold  block  80 

40  to  provide  a  passageway  93  to  enclose  the  spliced 
end  portions  of  the  two  lengths  of  coated  optical 
fibers.  Further,  the  top  mold  block  90  is  secured  to 
the  mold  block  80  to  provide  a  close  fitting  groove 
for  those  end  portions  by  four  bolts  94-94,  or  other 

45  suitable  clamping  means. 
When  the  top  mold  block  90  is  secured  to  the 

bottom  mold  block  80,  passageway  93  commu- 
nicates  with  an  injection  nozzle  96  (see  FIG.  6). 
The  injection  nozzle  96  is  connected  to  a  supply  of 

50  recoating  material  which  preferably  is  the  same 
material  which  was  used  to  coat  the  drawn  fiber. 
Such  a  material  may  be  a  UV  curable  acrylate 
material,  for  example 

Portions  of  the  spliced  lengths  32  and  33  of  the 
55  coated  optical  fibers  adjacent  to  the  end  portions 

30-30  are  caused  to  be  received  in  the  grooves  71- 
71  in  the  chucks  68-68.  Vacuum  is  applied  to  hold 
those  portions  during  the  recoating  step.  With  the 

5 



9 EP  0  320  932  B1 10 

portions  of  the  lengths  of  coated  optical  fibers  held 
in  the  vacuum  chucks  68-68,  the  lengths  of  the 
coated  optical  fiber  which  are  spliced  together  are 
disposed  in  the  passageway  93  formed  by  the 
cooperating  grooves  in  the  top  mold  block  90  and 
the  mold  block  80. 

Also,  it  should  be  observed  that  the  passage- 
way  93  formed  by  the  grooves  in  the  top  mold  90 
and  in  the  mold  80  is  aligned  with  the  reflective 
chamber  75.  The  spatial  relationship  of  the  pas- 
sageway  93  and  the  reflective  chamber  75  is  such 
that  the  passageway  is  disposed  at  the  focal  point- 
of  the  parabolic  configuration  of  the  reflective 
chamber.  As  a  result  of  this  arrangement,  the  cur- 
ing  of  the  recoating  material  by  exposure  to  UV 
radiation  from  a  source  (not  shown)  is  enhanced 
substantially.  This  will  become  apparent  by  com- 
paring  FIGS.  7  and  8.  In  FIG.  8,  there  is  depicted  a 
prior  art  apparatus  100  for  curing  the  recoating 
applied  over  spliced  end  portions.  As  the  UV  radi- 
ation  is  directed  past  the  spliced  end  portions,  it 
engages  a  metallic  base  plate  99  and  is  reflected. 
It  is  unlikely  that  the  reflected  radiation  will  be 
directed  to  the  underside  of  the  recoating  material. 
Hence,  the  recoating  material  may  not  be  cured 
uniformly. 

On  the  other  hand,  the  arrangement  of  this 
invention  which  is  shown  in  FIG.  7  assures  sub- 
stantially  uniformity  of  cure  in  the  recoating  ma- 
terial.  The  UV  energy  radiating  past  the  optical 
fiber  end  portions  30-30  and  contacting  the  para- 
bolic  surface  is  reflected.  Because  the  recoated 
portions  are  disposed  at  the  focal  point  of  the 
parabolic  reflecting  surface,  the  reflected  radiation 
contacts  those  portions  of  the  periphery  of  the 
recoating  material  which  are  not  exposed  directly 
to  the  emitted  radiation,  thereby  ensuring  the  uni- 
formity  of  cure. 

The  resulting  product  is  a  relatively  long  length 
of  recoated  optical  fiber  which  has  a  substantially 
constant  cross  section  transverse  to  the  longitudi- 
nal  axis  of  the  optical  fiber.  The  cross  section  of 
the  recoated  spliced  portions  transverse  to  the  lon- 
gitudinal  axis  of  the  optical  fiber  are  substantially 
equal  to  that  of  the  unspliced  end  portions.  This 
equivalence  of  transverse  cross  section  is  advanta- 
geous  particularly  in  the  winding  of  the  coated  fiber 
on  a  spool  or  other  payout  device.  With  prior  art 
recoatings,  as  mentioned  hereinbefore,  the  trans- 
verse  cross  section  of  a  spliced  portion  is  larger 
than  that  of  the  unspliced  portions.  As  a  result, 
when  such  spliced  portions  are  wound  with  con- 
volutions  of  coated  optical  fiber  on  a  spool  laterally 
and  outwardly,  as  shown  by  the  arrows  101  and 
102  in  FIG.  9,  the  winding  pattern  is  disrupted  and 
non-precise  winding  occurs.  The  overlapped  por- 
tion  49  (see  FIGS.  3  and  9)  of  a  recoating  material 
causes  unwanted  displacement  in  the  direction 

shown  by  the  arrow  101  in  FIG.  9  of  adjacent 
convolutions  in  the  same  layer  and  of  those  con- 
ductors  above  the  spliced  portion  covering  the 
spliced  portion.  As  a  result,  those  portions  of  the 

5  convolutions  are  not  nested  between  adjacent  con- 
volutions  of  adjacent  layers.  Furthermore,  the  en- 
larged  splice  causes  unwanted  bulging  of  the  por- 
tion  of  fiber  directly  covering  the  splice,  as  can  be 
seen  by  portions  104,105,  106,  and  107,  for  exam- 

io  pie  in  FIG.  9.  This  may  result  in  snags  during 
payoff  as  portions  of  outer  convolutions  become 
caught  in  spacing  between  the  spliced  portions  and 
convolutions  adjacent  thereto.  With  spliced  portions 
recoated  by  the  methods  of  this  invention,  a  pre- 

15  cise  winding  pattern  is  achievable  without  any 
spacing  between  convolutions  which  include  the 
recoated  portions  and  those  that  do  not  (see  FIG. 
10). 

The  recoating  technique  of  this  invention  also 
20  helps  to  avoid  the  occurrence  of  bubbles  adjacent 

to  the  interface.  Bubbles  tend  to  become  entrapped 
at  the  interface  between  the  original  coating  ma- 
terial  and  the  recoating  material.  Also,  when  the 
recoating  material  is  applied,  it  contracts  and  tends 

25  to  pull  bubbles  outwardly  from  the  original  coating 
material  into  the  interface.  The  existence  of  bub- 
bles  is  unwanted,  particularly  at  the  interface,  be- 
cause  of  possible  adverse  affects  on  the  adhesion 
level  across  the  interface.  It  has  been  found  that 

30  because  of  the  lengthened  interface  provided  by 
the  methods  of  this  invention,  any  bubbles  tend  to 
be  moved  outwardly  toward  the  outer  surface  of 
the  coated  optical  fiber  and  are  not  residual  in  the 
recoated  splice  portions. 

35 
Claims 

1.  A  spliced  length  of  recoated  optical  fiber,  said 
spliced  length  of  recoated  optical  fiber  com- 

40  prising  a  first  length  of  coated  optical  fiber, 
said  first  length  comprising  an  optical  fiber 
which  is  provided  with  an  outer  layer  of  a 
coating  material,  and  a  second  length  of  coat- 
ed  optical  fiber  comprising  an  optical  fiber 

45  which  is  provided  with  an  outer  layer  of  a 
coating  material,  said  second  length  having  a 
bared  end  portion  which  is  spliced  to  a  bared 
end  portion  of  said  first  length  of  coated  optical 
fiber  to  form  a  juncture  therebetween,  said 

50  spliced  length  of  recoated  optical  fiber  having 
a  recoating  material  which  is  disposed  about 
said  juncture,  and  being  characterized  by: 

the  recoating  material  being  disposed  so 
as  to  engage  the  coating  material  on  each  end 

55  portion  along  an  interface  which  comprises  a 
conically  shaped  surface  extending  from  the 
optical  fiber  of  said  each  bared  end  portion  to 
a  portion  of  the  coated  optical  fiber  adjacent  to 

6 
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said  each  bared  end  portion,  said  recoating 
material  being  disposed  in  such  a  manner  that 
the  cross  section  of  the  spliced  length  of  re- 
coated  optical  fiber  transverse  to  the  longitudi- 
nal  axis  thereof  is  substantially  constant.  5 

The  spliced  length  of  recoated  optical  fiber  of 
claim  1,  wherein  said  recoating  material  is  of 
the  same  material  as  the  original  coating  ma- 
terial.  10 

The  spliced  length  of  recoated  optical  fiber  of 
claim  1  ,  wherein  the  interface  of  the  recoating 
material  with  the  coating  material  extends  a 
distance  which  is  at  least  about  three  times  the  is 
diameter  of  the  coated  optical  fiber,  but  which 
does  not  exceed  a  value  of  about  0.64  cm. 

A  method  of  splicing  and  recoating  bared  end 
portions  of  coated  optical  fibers,  each  of  which  20 
is  provided  with  an  outer  layer  of  a  coating 
material,  said  method  including  the  steps  of 
removing  the  coating  material  from  an  end 
portion  of  each  of  two  lengths  of  coated  optical 
fiber,  joining  the  bared  end  of  one  length  of  the  25 
coated  optical  fiber  to  the  bared  end  portion  of 
the  other  length  of  coated  fiber,  and  covering 
the  bared  end  portions  of  the  coated  optical 
fiber  with  a  recoating  material,  characterized  in 
that:  30 

the  step  of  removing  coating  material  from 
each  end  portion  comprises  moving  each  end 
portion  in  at  least  one  cycle  into  and  out  of  a 
bath  of  a  fluidic  stripping  material,  wherein  a 
portion  of  the  end  portion  of  the  optical  fiber  is  35 
immersed  in  a  liquid  stripping  material  for  a 
predetermined  time  to  remove  completely  the 
coating  material  from  the  portion  of  the  end 
portion  whereafter  the  remainder  of  the  end 
portion  is  caused  by  the  turning  of  a  cam  to  be  40 
moved  into  and  out  of  the  stripping  material  in 
one  or  more  cycles  to  cause  coating  material 
remaining  on  the  remainder  of  the  end  portion 
to  have  a  conically  shaped  configuration,  and 
wherein  the  geometry  of  the  conically  shaped  45 
portion  of  the  remaining  coating  material  is  a 
function  of  the  temperature  of  the  bath  into 
which  the  end  portion  of  the  optical  fiber  is 
moved  to  remove  coating  material  therefrom, 
the  cycle  time  and  the  configuration  of  the  50 
cam;  and  in  that 

the  recoating  material  contacts  an  outer 
surface  of  the  conically  shaped  portion  of  the 
coating  material  on  each  end  portion,  the  cov- 
ering  being  accomplished  to  cause  the  cross  55 
section  of  the  recoated  end  portion  of  the 
optical  fiber  transverse  to  the  longitudinal  axis 
of  the  optical  fiber  to  be  substantially  equal  to 

the  transverse  cross  section  of  each  of  the 
lengths  of  optical  fibers  each  having  the  layer 
of  coating  material  thereon. 

5.  The  method  of  claim  4,  wherein  the  step  of 
removing  coating  material  from  an  end  portion 
is  accomplished  to  cause  a  portion  of  the  end 
portion  contiguous  to  the  end  thereof  to  be 
bared  of  the  coating  material  thereon  and  the 
conically  shaped  portion  to  extend  from  the 
bared  portion  to  the  portion  of  the  coated  op- 
tical  fiber  adjacent  to  the  end  portion. 

7.  The  method  of  claim  6,  wherein  the  bared  end 
portions  are  positioned  at  the  focal  point  of  a 
curved  reflective  surface  so  that  emitted  radi- 
ation  to  cure  the  recoating  material  which 
passes  the  end  portions  is  reflected  into  en- 
gagement  with  peripheral  portions  of  the  re- 
coating  material  which  are  not  directly  exposed 
to  the  source  of  energy. 

Patentanspruche 

1.  GespleiBte  Lange  einer  neubeschichteten  opti- 
schen  Faser  mit  einer  ersten  Lange  einer  be- 
schichteten  optischen  Faser,  deren  optische 
Faser  mit  einer  auBeren  Lage  aus  einem  Be- 
schichtungsmaterial  versehen  ist,  und  mit  einer 
zweiten  Lange  einer  beschichteten  optischen 
Faser,  deren  optische  Faser  mit  einer  auBeren 
Lage  aus  einem  Beschichtungsmaterial  verse- 
hen  ist,  wobei  die  zweite  Lange  einen  freige- 
legten  Endteil  besitzt,  der  mit  einem  freigeleg- 
ten  Endteil  der  ersten  Lange  einer  beschichte- 
ten  optischen  Faser  gespleiBt  ist,  urn  eine  Ver- 
bindung  zwischen  ihnen  zu  bilden,  und  wobei 
die  gespleiBte  Lange  der  neubeschichteten  op- 
tischen  Faser  ein  Neubeschichtungsmaterial 
aufweist,  das  uber  die  Verbindung  verteilt  ist, 
dadurch  gekennzeichnet, 
dal3  das  Neubeschichtungsmaterial  so  ange- 
ordnet  ist,  dal3  es  das  Beschichtungsmaterial 
auf  jedem  Endteil  entlang  einer  Grenzflache 
beruhrt,  die  eine  konisch  geformte  Flache  urn- 
fafit,  welche  sich  von  der  optischen  Faser  je- 
des  freigelegten  Endteils  zu  einem  Teil  der 
beschichteten  optischen  Faser  nahe  jedem 
freigelegten  Endteil  erstreckt,  und 
dal3  das  Neubeschichtungsmaterial  so  ange- 
ordnet  ist,  dal3  der  Querschnitt  der  gespleiBten 
Lange  der  neubeschichteten  optischen  Faser 

6.  The  method  of  claim  4,  wherein  the  recoating 
is  material  is  a  curable  recoating  material  and  the 

method  also  includes  the  step  of  curing  the 
recoating  material  with  radiation  from  a  source 
of  energy. 
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quer  zu  ihrer  Langsachse  im  wesentlichen  kon- 
stant  ist. 

GespleiBte  Lange  einer  neubeschichteten  opti- 
schen  Faser  nach  Anspruch  1  ,  5 
bei  der  das  Neubeschichtungsmaterial  das 
gleiche  Material  wie  das  ursprungliche  Be- 
schichtungsmaterial  ist. 

GespleiBte  Lange  einer  neubeschichteten  opti-  10 
schen  Faser  nach  Anspruch  1  , 
bei  der  die  Grenzflache  des  Neubeschich- 
tungsmaterials  mit  dem  Beschichtungsmaterial 
sich  uber  eine  Lange  erstreckt,  die  wenigstens 
etwa  gleich  dem  dreifachen  Durchmesser  der  is 
beschichteten  optischen  Faser  ist,  aber  nicht 
einen  Wert  von  0,64  cm  ubersteigt. 

Verfahren  zum  SpleiBen  und  Neubeschichten 
freigelegter  Endteile  beschichteter  optischer  20 
Fasern,  die  je  mit  einer  auBeren  Lage  eines 
Beschichtungsmaterials  versehen  sind,  mit  den 
Schritten: 
Entfernen  des  Beschichtungsmaterials  von  ei- 
nem  Endteil  jeder  von  zwei  Langen  einer  be-  25 
schichteten  optischen  Faser,  Verbinden  des 
freigelegten  Endes  einer  Lange  der  beschich- 
teten  optischen  Faser  mit  dem  freigelegten 
Endteil  der  anderen  Lange  der  beschichteten 
optischen  Faser  und  Bedecken  der  freigeleg-  30 
ten  Endteile  der  beschichteten  optischen  Faser 
mit  einem  Neubeschichtungsmaterial, 
dadurch  gekennzeichnet, 
daB  der  Schritt  der  Entfernung  des  Beschich- 
tungsmaterials  von  jedem  Endteil  umfaBt:  35 
Bewegen  jedes  Endteils  in  wenigstens  einem 
Zyklus  in  ein  und  aus  einem  Bad  eines  flussi- 
gen  Abstreifmaterials,  wobei  ein  Abschnitt  des 
Endteils  der  optischen  Faser  fur  eine  vorbe- 
stimmte  Zeit  in  das  flussige  Abstreifmaterial  40 
eingetaucht  wird,  urn  das  Beschichtungsmate- 
rial  von  dem  Abschnitt  des  Endteils  vollstandig 
zu  entfernen,  wonach  der  Rest  des  Endteils 
durch  Drehen  eines  Nockens  in  einem  oder 
mehreren  Zyklen  in  das  und  aus  dem  Abstreif-  45 
material  bewegt  wird,  derart,  daB  auf  dem  Rest 
des  Endteils  verbleibendes  Beschichtungsma- 
terial  eine  konische  Form  besitzt,  und  wobei 
die  Geometrie  des  konisch  geformten  Teils 
des  verbleibenden  Beschichtungsmaterials  so 
eine  Funktion  der  Temperatur  des  Bades  ist,  in 
das  der  Endteil  der  optischen  Faser  zur  Entfer- 
nung  von  Beschichtungsmaterial  bewegt  wird, 
sowie  der  Zykluszeit  und  der  Ausbildung  des 
Nockens,  und  55 
daB  das  Neubeschichtungsmaterial  eine  Au- 
Benflache  des  konisch  geformten  Teils  des  Be- 
schichtungsmaterials  auf  jedem  Endteil  be- 

ruhrt,  wobei  die  Beschichtung  so  erfolgt,  daB 
der  Querschnitt  des  neubeschichteten  Endteils 
der  optischen  Faser  quer  zu  ihrer  Langsachse 
im  wesentlichen  gleich  dem  Querschnitt  jeder 
Lange  der  optischen  Faser  ist,  die  je  die  auBe- 
re  Lage  aus  Beschichtungsmaterial  besitzen. 

5.  Verfahren  nach  Anspruch  4, 
bei  dem  der  Schritt  der  Entfernung  des  Be- 
schichtungsmaterials  von  einem  Endteil  so  er- 
folgt,  daB  ein  Abschnitt  des  Endteils  nahe  sei- 
nem  Ende  von  dem  Beschichtungsmaterial 
freigelegt  wird  und  daB  der  konisch  geformte 
Teil  sich  von  dem  freigelegten  Abschnitt  zu 
dem  Abschnitt  der  beschichteten  optischen  Fa- 
ser  nahe  dem  Endteil  erstreckt. 

6.  Verfahren  nach  Anspruch  4, 
bei  dem  das  Neubeschichtungsmaterial  ein 
aushartbares  Material  ist  und  das  Verfahren 
auBerdem  den  Schritt  einer  Aushartung  des 
Neubeschichtungsmaterials  durch  Strahlung 
aus  einer  Energiequelle  umfaBt. 

7.  Verfahren  nach  Anspruch  6, 
bei  dem  die  freigelegten  Endteile  im  Brenn- 
punkt  einer  gekrummten,  reflektierenden  Fla- 
che  angeordnet  sind,  so  daB  emittierte  Strah- 
lung  zur  Aushartung  des  Neubeschichtungs- 
materials,  die  an  den  Endteilen  vorbeilauft,  auf 
periphere  Teile  des  Neubeschichtungsmateri- 
als  reflektiert  wird,  die  nicht  direkt  der  Energie- 
quelle  ausgesetzt  sind. 

Revendicatlons 

1.  Une  longueur  epissee  de  fibre  optique  reendui- 
te,  cette  longueur  epissee  de  fibre  optique 
reenduite  comprenant  une  premiere  longueur 
de  fibre  optique  enduite,  cette  premiere  lon- 
gueur  comprenant  une  fibre  optique  qui  com- 
porte  une  couche  exterieure  d'une  matiere 
d'enduction,  et  une  seconde  longueur  de  fibre 
optique  enduite  comprenant  une  fibre  optique 
qui  comporte  une  couche  exterieure  d'une  ma- 
tiere  d'enduction,  la  seconde  longueur  ayant 
une  partie  d'extremite  denudee  qui  est  epissee 
a  une  partie  d'extremite  denudee  de  la  premie- 
re  longueur  de  fibre  optique  enduite,  pour  for- 
mer  une  jonction  entre  elles,  cette  longueur 
epissee  de  fibre  optique  reenduite  comportant 
une  matiere  de  reenduction  qui  est  disposee 
autour  de  la  jonction  precitee,  et  etant  caracte- 
risee  en  ce  que  : 

la  matiere  de  reenduction  est  disposee  de 
fagon  a  venir  en  contact  avec  la  matiere  d'en- 
duction  sur  chaque  partie  d'extremite,  le  long 
d'une  interface  qui  comprend  une  surface  de 

8 
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forme  conique  s'etendant  a  partir  de  la  fibre 
optique  de  chaque  partie  d'extremite  denudee, 
jusqu'a  une  partie  de  la  fibre  optique  enduite 
qui  est  adjacente  a  chaque  partie  d'extremite 
denudee,  la  matiere  de  reenduction  etant  dis- 
posee  d'une  maniere  telle  que  la  section  de  la 
longueur  epissee  de  fibre  optique  reenduite, 
transversalement  a  son  axe  longitudinal,  soit 
pratiquement  constante. 

2.  La  longueur  epissee  de  fibre  optique  reenduite 
de  la  revendication  1,  dans  laquelle  la  matiere 
de  reenduction  est  la  meme  que  la  matiere 
d'enduction  d'origine. 

3.  La  longueur  epissee  de  fibre  optique  reenduite 
de  la  revendication  1,  dans  laquelle  I'interface 
entre  la  matiere  de  reenduction  et  la  matiere 
d'enduction  s'etend  sur  une  distance  qui  est 
au  moins  approximativement  egale  au  triple  du 
diametre  de  la  fibre  optique  enduite,  mais  qui 
ne  depasse  pas  une  valeur  d'environ  0,64  cm. 

4.  Un  procede  pour  episser  et  reenduire  des  par- 
ties  d'extremites  denudees  de  fibres  optiques 
enduites,  chacune  d'elles  comportant  une  cou- 
che  exterieure  d'une  matiere  d'enduction,  ce 
procede  comprenant  les  etapes  suivantes  :  on 
enleve  la  matiere  d'enduction  sur  une  partie 
d'extremite  de  chacune  des  deux  longueurs  de 
fibre  optique  enduite,  on  joint  I'extremite  denu- 
dee  d'une  longueur  de  la  fibre  optique  enduite 
a  la  partie  d'extremite  denudee  de  I'autre  lon- 
gueur  de  fibre  enduite,  et  on  recouvre  les 
parties  d'extremites  denudees  de  la  fibre  opti- 
que  enduite  avec  une  matiere  de  reenduction, 
caracterise  en  ce  que  : 

I'etape  d'enlevement  de  la  matiere  d'en- 
duction  sur  chaque  partie  d'extremite  com- 
prend  le  deplacement  de  chaque  partie  d'ex- 
tremite,  en  au  moins  un  cycle,  de  fagon  a  faire 
entrer  cette  partie  d'extremite  dans  un  bain 
d'un  fluide  de  decapage  et  a  la  faire  sortir  du 
bain,  une  region  de  la  partie  d'extremite  de  la 
fibre  optique  etant  immergee  dans  un  liquide 
de  decapage  pendant  une  duree  predetermi- 
ned,  pour  enlever  completement  la  matiere 
d'enduction  de  cette  region  de  la  partie  d'ex- 
tremite,  apres  quoi  le  reste  de  la  partie  d'extre- 
mite  est  deplace  de  fagon  a  entrer  dans  le 
liquide  de  decapage  et  a  sortir  de  celui-ci,  en 
un  ou  plusieurs  cycles,  sous  I'effet  de  la  rota- 
tion  d'une  came,  pour  que  la  matiere  d'enduc- 
tion  qui  demeure  sur  le  reste  de  la  partie 
d'extremite  ait  une  configuration  de  forme 
conique,  et  la  configuration  geometrique  de  la 
partie  de  forme  conique  de  la  matiere  d'enduc- 
tion  restant  etant  fonction  de  la  temperature  du 

bain  dans  lequel  la  partie  d'extremite  de  la 
fibre  optique  est  deplacee  pour  en  enlever  la 
matiere  d'enduction,  de  la  duree  du  cycle  et 
de  la  configuration  de  la  came;  et  en  ce  que 

5  la  matiere  de  reenduction  vient  en  contact 
avec  une  surface  exterieure  de  la  partie  de 
forme  conique  de  la  matiere  d'enduction  sur 
chaque  partie  d'extremite,  le  recouvrement 
etant  effectue  pour  faire  en  sorte  que  la  sec- 

io  tion  de  la  partie  d'extremite  de  la  fibre  optique 
reenduite,  transversalement  a  I'axe  longitudinal 
de  la  fibre  optique,  soit  pratiquement  egale  a 
la  section  transversale  de  chacune  des  lon- 
gueurs  de  fibres  optiques  portant  chacune  la 

is  couche  de  matiere  d'enduction. 

5.  Le  procede  de  la  revendication  4,  dans  lequel 
I'etape  d'enlevement  de  la  matiere  d'enduction 
sur  une  partie  d'extremite  est  accomplie  pour 

20  faire  en  sorte  qu'une  partie  de  la  partie  d'extre- 
mite  contigue  a  son  extremite  soit  debarrassee 
de  la  matiere  d'enduction  qu'elle  porte,  et  de 
fagon  que  la  partie  de  forme  conique  s'etende 
a  partir  de  la  partie  denudee  jusqu'a  la  partie 

25  de  la  fibre  optique  enduite  qui  est  adjacente  a 
la  partie  d'extremite. 

6.  Le  procede  de  la  revendication  4,  dans  lequel 
la  matiere  de  reenduction  est  une  matiere  de 

30  reenduction  polymerisable,  et  le  procede  com- 
prend  egalement  I'etape  de  polymerisation  de 
la  matiere  de  reenduction  avec  un  rayonne- 
ment  provenant  d'une  source  d'energie. 

35  7.  Le  procede  de  la  revendication  6,  dans  lequel 
les  parties  d'extremites  denudees  sont  placees 
au  foyer  d'une  surface  reflechissante  courbe, 
de  fagon  que  le  rayonnement  emis  pour  poly- 
meriser  la  matiere  de  reenduction  qui  passe 

40  au-dela  des  parties  d'extremites  soit  reflechi 
pour  tomber  sur  des  parties  peripheriques  de 
la  matiere  de  reenduction  qui  ne  sont  pas 
directement  exposees  a  la  source  d'energie. 
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