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Description 

The  present  invention  relates  to  a  feedthrough 
assembly  for  conducting  an  optical  fiber  into  the  inter- 
ior  of  a  package  for  an  opto-electronic  device  and,  in 
particular,  to  such  a  feedthrough  assembly  having  a 
rigidizing  arrangement  therein. 

Description  of  the  Prior  Art 

Opto-electronic  communications  systems  which 
utilize  light  energy  to  transmit  intelligence  between  a 
transmitting  device  and  a  receiving  device  are  known. 
Exemplary  of  such  systems  are  those  shown  in  Uni- 
ted  States  Patents  4,119,363  (Camlibel  et  al.); 
4,615,031  (Eales  et  al.);  4,482,201  (Dousset); 
4,456,334  (Henry  et  al.);  4,360,965  (Fujiwara);  and 
4,338,577  (Sato  et  al.);  United  Kingdom  Patents 
2,131,971  (Plessey)  and  2,124,402  (Standard  Tele- 
phone  and  Cables)  and  EPO  Application  181,532 
(Siemens). 

Such  communications  systems  typically  include 
a  transmitting  device  utilizing  a  light  source,  such  as 
a  solid  state  laser,  and  a  receiving  device  utilizing  a 
photoresponsive  semiconductor.  The  functional  ele- 
ments  of  both  the  transmitting  device  and  the  receiv- 
ing  device  are  housed  in  a  hermetically  sealed  pack- 
age  having  a  stability  leak  rate  equal  to  or  less  than 
1  X  10"8  atmospheres  cc/sec  Helium. 

The  light  signals  utilized  in  such  systems  are  con- 
veyed  between  the  transmitting  and  receiving  devic- 
es  over  an  optical  fiber  link.  United  Kingdom  Patents 
1,585,899  (Plessey)  and  2,150,858  (Standard  Tele- 
phone  and  Cable)  disclose  typical  examples  of  optical 
fibers  useful  for  this  purpose.  United  States  Patent 
4,565,558  (Keil  et  al.)  and  German  Application 
3,407,820  (Siemens)  both  relate  to  techniques  where- 
by  an  optical  fiber  may  be  provided  with  a  lensed  end 
whereby  light  energy  may  be  effectively  coupled 
thereinto. 

The  fiber  is  usually  supported  in  a  feedthrough 
assembly  comprising  a  metal  sleeve  surrounding  the 
fiber.  The  fiber  is  stripped  of  its  protective  jacket  for 
a  predetermined  distance  adjacent  its  lensed  end. 
The  sleeve  is  crimped  or  otherwise  fastened  into  se- 
cure  contact  with  the  jacket.  The  lensed  end  of  the 
optical  fiber  may  project  past  the  end  of  the  metal 
sleeve.  The  annular  region  between  the  inner  surface 
of  the  sleeve  and  the  exposed  outer  surface  of  the  fib- 
er  is  hermetically  sealed,  as  by  a  glass  insert.  U.K. 
Patent  1,541,495  (standard  Telephone  and  Cable) 
and  United  States  Patents  4,430,376  (Box)  and 
4,566,892  (Ertel)  all  disclose  glass  to  metal  seals.  US- 
A-5  177  806  (published  5,  Jan.  1993)  discloses  a 
feedthrough  assembly  for  an  optical  fiber  having  a 
glass  insert  that  forms  a  hermetic  seal  between  the 
fiber  and  the  sleeve.  In  accordance  with  this  last  ref- 
erenced  application  all  of  the  stresses  on  the  insert 

are  compressive  in  nature  in  order  to  minimize  the 
tendency  of  cracking  to  occur  or  to  propagate. 

Each  package  is  provided  with  an  aperture 
whereby  the  feedthrough  assembly  may  enter  into  the 

5  interior  thereof.  The  feedthrough  assembly  is  appro- 
priately  positioned  with  respect  to  the  package  in  a 
suitable  relationship  with  the  functional  element  of 
the  transmitting  or  receiving  device,  as  the  case  may 
be,  and  thereafter  secured,  as  by  laser  welding,  so  as 

10  to  remain  in  that  selected  position.  US-A-5  222  170 
(published  on  22,  June  1993)  discloses  a  laser  weld- 
ing  method  whereby  the  feedthrough  may  be  secured 
in  the  package. 

When  a  situation  is  presented  in  which  the  fiber 
15  is  attached  adjacent  one  end  of  its  sleeve  by  a  her- 

metic  seal,  however  formed,  and  the  jacket  of  the  fib- 
er  is  also  attached  to  the  sleeve,  as  by  crimping,  there 
occurs  a  phenomenon  known  as  "grow  out".  Grow  out 
is  the  tendency  of  the  jacket  to  grow  and  to  contract 

20  axially  relative  to  the  fiber  under  thermal  cycling  so 
that  the  portion  of  the  glass  fiber  intermediate  these 
points  of  attachment  undergoes  compressive  axial 
loading  which  leads  to  column  bending.  The  bending 
may  be  of  such  a  magnitude  that  the  fiber  fractures 

25  and  is  thus  unable  to  conduct  light  energy.  It  should 
be  understood  that  the  tendency  to  grow  out  would 
occur  whatever  the  form  of  the  hermetic  seal  and 
whatever  the  form  of  attachment  between  the  jacket 
and  the  sleeve.  It  is  known  in  the  art  to  protect  and  to 

30  support  the  fiber  in  the  region  between  these  points 
of  attachment  with  an  epoxy  material,  as  disclosed  in 
the  above-cited  U.S.  patent  4,615,031  to  Eales  et  al. 
By  introducing  the  epoxy  into  the  region  between 
these  points  of  attachment  both  the  fiber  and  its  jack- 

35  et  may  be  attached  to  a  common  support  member 
thereby  mitigating  the  effects  of  grow  out.  Because  of 
the  small  dimensions  and  close  tolerances  involved 
the  epoxy  is  commonly  introduced  using  a  vacuum 
backfill  process.  It  is  also  known  in  the  art  to  use 

40  epoxy  filled  glass  tubes  for  forming  an  optical  splice. 
Exemplary  of  such  a  system  is  the  UVC  Optical  Splice 
and  the  Splice  for  Pigtails  (P/N  20126),  both  sold  by 
Norland  Products  Inc.,  New  Brunswick,  New  Jersey. 

In  view  of  the  foregoing  it  is  believed  advanta- 
45  geous  to  provide  an  optical  fiber  feedthrough  assem- 

bly  that  reduces  the  effects  of  grow  out  while  avoiding 
a  vacuum  backfill  process. 

The  optical  fibre  feedthrough  assembly  of  the 
present  invention  is  defined  by  claim  1. 

so  Preferably  the  combination  of  the  tube  and  the 
fiber  is  sufficiently  rigid  that  it  is  able  to  withstand  at 
least  one,  but  most  preferably,  ten  thermal  cycles 
from  -55  degrees  C  to  125  degrees  C  without  fractur- 
ing  so  as  to  still  conduct  light  therethrough. 

55  Preferably  the  rigidizing  member  is  fabricated 
from  a  material,  such  as  quartz,  that  exhibits  thermal 
characteristics  that  closely  match  the  thermal  charac- 
teristics  of  the  fiber. 
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The  invention  will  be  more  fully  understood  from 
the  following  detailed  description  thereof,  taken  in 
connection  with  the  accompanying  drawing  Figure, 
which  forms  a  part  of  this  application,  and  which  is  a 
side  elevational  view,  entirely  in  section,  of  a  optical 
fiber  feedthrough  assembly  in  accordance  with  the 
present  invention. 

The  fiber  feedthrough  assembly  generally  indi- 
cated  by  reference  character  10  includes  an  outer 
sleeve  12  fabricated  from  a  suitable  weldable  materi- 
al,  such  as  stainless  steel,  whereby  the  feedthrough 
may  be  mounted  in  secure  attachment  to  the  package 
of  the  component  of  the  fiber  optic  communications 
system  with  which  the  feedthrough  assembly  is  asso- 
ciated.  The  wall  of  the  package  is  shown  in  dot-dash 
lines  in  the  Figure  and  is  indicated  by  reference  char- 
acter  P.  The  package  P  has  an  aperture  A  formed 
therein  through  which  the  feedthrough  assembly  10 
may  enter  into  the  interior  of  the  package  P.  The  feed- 
through  assembly  10  may  be  secured  in  an  appropri- 
ate  position  with  respect  to  the  package  as  by  a  weld 
W. 

The  sleeve  12  includes  a  main  tubular  portion  14 
that  tapers,  as  at  16,  adjacent  the  open  end  18  of  the 
sleeve  12  to  form  a  neck  portion  20.  The  neck  portion 
20  exhibits  a  relatively  narrower  diameter  than  that 
presented  by  the  main  tubular  portion  14  of  the  sleeve 
10.  For  ease  of  manufacturability  the  sleeve  10  is  pre- 
ferably  internally  narrowed,  as  at  24. 

Afiber  optic  cable  30  extends  through  the  sleeve. 
The  cable  30  comprises  a  glass  fiber  32  having  a  pro- 
tective  jacket  34  provided  therearound.  The  fiber  32 
may  be  formed  from  any  suitable  glass  or  plastic  ma- 
terial.  A  single  or  a  multi-mode  silica  glass  optical  fib- 
er  cable  30  having  an  outer  diameter  of  one  hundred 
twenty-five  (125)  micrometers  is  preferred.  The  insu- 
lating  jacket  34  maybe  formed  of  nylon  outer  buffer 
layer  and  having  a  silicone  inner  buffer  layer.  Alterna- 
tively  the  outer  buffer  layer  may  be  Hytrel®  polyester 
elastomer  with  the  inner  buffer  layer  being  acrylate. 
The  jacket  34  is  stripped  from  the  fiber  32  for  a  pre- 
determined  length  near  end  thereof  thereby  to  define 
a  shoulder  or  abutment  38.  The  end  40  of  the  fiber  32 
may  be  lensed,  if  desired.  The  end  40  of  the  bare  fiber 
32  may  extend  a  predetermined  distance  42  past  the 
open  end  18  of  the  neck  portion  20  of  the  sleeve  10. 
The  jacket  34  of  the  fiber  30  is  fixedly  attached,  as  by 
crimping,  to  the  sleeve  10,  as  indicated  at  44.  As  seen 
from  the  Figure  the  crimp  44  is  spaced  any  conve- 
nient  axial  distance  behind  the  shoulder  38. 

The  bare  fiber  32  is  hermetically  sealed,  as  indi- 
cated  by  the  reference  character  46,  to  the  interior  of 
the  sleeve  1  0  in  the  vicinity  of  the  neck  portion  20.  Any 
suitable  technique  may  be  used  to  define  the  hermet- 
ic  seal  46,  although  it  is  preferred  that  a  glass  preform 
be  provided  to  form  the  compressive  hermetic  seal  ar- 
rangement  as  disclosed  in  US-A-5  172  806.  The  pre- 
ferred  candidate  glasses  for  the  preform  as  disclosed 

in  this  copending  application  include  Owens-Illinois 
ESG  1015  glass  and  Owens-Illinois  PP-100  glass.  A 
predetermined  length  43  of  the  fiber  32,  measured  ax- 
ially  with  respect  to  the  sleeve  1  0,  is  left  unsupported 

5  between  the  axially  inner  end  46E  of  the  seal  46  and 
the  shoulder  38. 

It  is  generally  well  known  in  this  art  that  in  situa- 
tions  where  a  fiber  30  is  disposed  within  a  sleeve  10 
and  the  fiber  30  is  securely  attached  to  the  sleeve  10 

10  at  two  axially  spaced  locations  thereon,  such  as  the 
crimp  point  44  and  at  the  region  of  the  hermetic  seal 
46,  there  occurs  what  is  known  as  "grow  out".  Grow- 
out  is  the  tendency  of  the  jacket  portion  34  to  grow 
and  to  contract  axially  under  thermal  cycling  so  that 

15  the  unsupported  length  48  of  the  glass  fiber  32  under- 
goes  compressive  axial  loading  which  leads  to  col- 
umn  bending.  The  bending  may  be  of  such  a  magni- 
tude  that  the  fiber  32  fractures  and  is  thus  unable  to 
conduct  light  energy.  It  should  be  understood  that  the 

20  tendency  to  grow  out  would  occur  whatever  the  form 
of  the  hermetic  seal  46  between  the  fiber  32  and  the 
sleeve  10  and  whatever  the  form  of  attachment  be- 
tween  the  jacket  34  and  the  sleeve  10. 

In  accordance  with  this  invention  the  tendency  of 
25  the  fiber  to  fracture  due  to  grow  out  during  thermal  cy- 

cling  is  reduced.  To  this  end  the  unsupported  length 
48  of  the  bare  fiber  32  is  surrounded  by  a  rigidizing 
member  50.  The  member  50  has  a  first  end  52  and  a 
second  end  54  thereon.  The  member  50  is  disposed 

30  on  the  interior  of  the  sleeve  such  that  the  end  52 
thereof  abuts  against  the  innerend  46E  of  the  seal  46. 
The  abutting  contact  between  the  rigidizing  member 
50  and  the  seal  46  may  take  the  form  of  a  mechanical 
abutment  or  a  fusion  abutment  in  which  the  material 

35  of  the  seal  46  has  wetted  to  and  fused  with  the  rigid- 
izing  member  50. 

The  second  end  54  of  the  member  50  is  disposed 
in  abutting  contact  with  the  shoulder  44  of  the  jacket 
34  at  the  point  58.  The  abutting  contact  between  the 

40  member  50  and  the  shoulder  44  may  take  any  of  the 
following  forms.  The  abutting  contact  may  be  a  simple 
mechanical  abutment,  with  or  without  an  epoxy  fillet 
weld.  The  abutting  contact  may  be  defined  with  an 
epoxy  cushion  between  the  end  of  the  member  50 

45  and  the  shoulder  44.  The  abutting  contact  could  be 
defined  with  the  end  54  of  the  member  50  penetrating 
into  the  inner  buffer  layer  (either  silicone  or  acrylate) 
of  the  jacket  34.  Some  of  these  forms  of  abutting  con- 
tact  may  be  combined,  if  desired,  to  accommodate  for 

so  dimensional  buildup.  The  abutting  contact  is  most 
preferably  formed  using  the  simple  mechanical  abut- 
ment  with  the  epoxy  fillet  weld.  Suitable  for  use  as  the 
epoxy  in  such  instance  is  that  Type  Light  Weld  305 
Methacrylic  Adhesive  such  as  that  sold  by  Dymax  Inc. 

55  as  MSDS  No.  1665.  This  epoxy  is  believed  suitable  for 
use  in  the  other  above-mentioned  forms  of  abutting 
contact.  Also  believed  suitable  for  use  as  the  epoxy 
are  those  sold  by  Dymax  Inc.  as  numbers  488,  625 
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and  X13055B. 
The  material  used  to  form  the  rigidizing  member 

50  is  preferably  selected  so  as  to  closely  match  the 
thermal  characteristics  of  the  fiber  32.  That  is  to  say, 
the  coefficient  of  thermal  expansion  of  the  rigidizing 
member  50  approximates  and,  in  the  most  preferred 
instance,  is  substantially  equal  to  the  coefficient  of 
thermal  expansion  of  the  fiber  32.  The  close  match  of 
thermal  coefficients  is  desirable  in  order  to  prevent 
relative  movement  between  the  rigidizing  member  50 
and  the  length  48  of  the  fiber  32.  This  close  match 
eliminates  the  possibility  of  scratching  of  the  length 
48  of  the  fiber  32  by  the  rigidizing  member  50. 

In  the  preferred  case  the  rigidizing  member  50  is 
thermally  stable  at  the  soldering  temperature  of  the 
glass  preform  used  to  form  the  seal  46.  This  temper- 
ature  is  preferably  ninety  degrees  C  above  the  glass 
transition  temperature  of  the  glass  preform. 

In  the  preferred  case  the  rigidizing  member  50 
takes  the  form  of  a  quartz  tube.  It  is  believed  that  Pyr- 
ex®  glass,  Kimball  KG-33  laboratory  glass,  Corning 
7052  Kovar  sealing  glass  and  Owens-Illinois  Ol  ESG 
1015  glass  may  be  used  for  the  rigidizing  member  50. 

With  the  rigidizing  member  50  positioned  over  the 
length  48  of  the  fiber  32  the  combination  of  the  mem- 
ber  50  and  the  glass  fiber  32  exhibits  a  rigidity  suffi- 
cient  to  withstand  the  effects  of  grow  out  of  the  jacket 
34  without  fracturing.  This  improved  rigidity  may  be 
shown  as  follows. 

The  fiber  feedthrough  assembly  1  0  having  a  rigid- 
izing  arrangement  therein  in  accordance  with  the 
present  invention  is  subjected  to  the  following  se- 
quence  of  tests.  Upon  completion  of  assembly  and 
prior  to  thermal  cycling,  each  feedthrough  assembly 
10  is  inspected  for  its  ability  to  conduct  light. 

Each  feedthrough  assembly  is  then  temperature 
cycled.  The  feedthrough  assembly  is  inserted  into  an 
environmental  test  chamber  and  thermally  cycled  be- 
tween  -55  degrees  C  and  125  degrees  C.  Initially  the 
feedthrough  assembly  10  is  transferred  from  a  dry  ni- 
trogen  atmosphere  at  room  temperature  into  a  similar 
atmosphere  at  125  degrees  C  in  a  matter  of  five  (5) 
seconds.  It  is  held  at  125  degrees  C  for  ten  (10)  min- 
utes  and  then  transferred  into  a  dry  nitrogen  environ- 
ment  at  -55  degrees  C  in  a  matter  of  five  (5)  seconds. 
After  ten  (10)  minutes  at  -55  degrees  C  the  feed- 
through  assembly  10  is  subjected  to  a  repeated  ther- 
mal  cycling,  i.e.,  it  is  transferred  to  the  125  degrees 
C  atmosphere  in  five  (5)  seconds  and  held  for  ten  (1  0) 
minutes,  then  transferred  to  -55  degrees  C  in  five  (5) 
seconds  and  held  for  ten  (10)  minutes.  This  hot-to- 
cold  cycle  is  repeated  nine  times  fora  total  often  ther- 
mal  cycles. 

After  the  tenth  cycle  the  feedthrough  assembly 
1  0  is  tested  for  shock  and  vibration.  The  feedthrough 
assembly  10  having  a  rigidizing  arrangement  is  then 
tested  for  its  ability  to  conduct  light. 

The  light  continuity  test  used  before  and  after  the 

thermal  and  vibration  tests  basically  comprises  the 
step  of  conducting  white  light  through  the  fiber  from 
the  unattached  tail  end  of  the  fiber  through  to  the 
lensed  end  and  detecting  whether  the  light  is  seen 

5  emerging  from  the  lensed  end  of  the  fiber.  The  first 
continuity  test  utilizes  a  Leitz  Wetzler  CMM-2D 
measuring  microscope  set  at  100X  magnification. 
The  lensed  end  of  the  fiber  is  faced  upwardly  toward 
the  objective  of  the  microscope.  Light  is  launched  into 

10  the  f  iberfrom  its  free  (i.e.,  unlensed)  end  from  a  white 
light  source  such  as  that  manufactured  by  Dolan-Jen- 
ner  Industries  Inc.,  using  a  General  Electric  EKE  150 
watt,  21  volt  projection  lamp.  If  the  fiber  is  continuous 
a  glow  is  visually  detected  by  an  operator  against  a 

15  black  field.  It  may  be  desirable  to  apply  some  quanti- 
tative  measurement  of  the  light  intensity  detected  at 
the  lensed  end  of  the  fiber  as  againstthe  ight  intensity 
launched  into  the  fiber  tail  as  a  determinant  of  accept- 
able  fiber  continuity.  The  second  continuity  test  (per- 

20  formed  after  the  thermal  and  vibration  tests)  is  basi- 
cally  similar.  A  Wild  Heerbrugg  M3Z  microscope  set 
at  40X  magnification  is  used  to  visually  detect  a  glow 
against  a  black  field.  The  fiber  is  positioned  in  the 
same  manner  as  discussed.  The  light  source  in  this 

25  test  is  that  manufactured  by  Hacker  Instruments,  Inc. 
using  a  General  Electric  DNF  150  watt,  21  volt  pro- 
jection  bulb. 

The  second  continuity  test  may  be  effected  with- 
out  the  thermal  and/or  vibration  tests  having  been 

30  performed,  or  after  only  some  predetermined  number 
of  thermal  cycles.  For  example  the  continuity  testing 
may  be  done  after  one  thermal  cycle,  after  ten  ther- 
mal  cycles,  or  some  other  predetermined  number  of 
thermal  cycles,  whether  or  not  vibration  testing  is  car- 

35  ried  out. 
The  combination  of  the  rigidizing  member  50  and 

the  exposed  portion  48  of  the  fiber  has  a  rigidity  as- 
sociated  therewith  such  that  the  fiber  32  is  able  to 
withstand  at  least  one,  ten,  or  some  other  predeter- 

40  mined  number  without  fracturing  due  to  grow  out  of 
the  jacket  thermal  cycles  from  -55  degrees  C  to  125 
degrees  C  and  still  conduct  light  therethrough  with  no 
more  than  a  twenty  percent  attentuation.  Without  the 
rigidizing  member  of  this  invention  product  yields  af- 

45  ter  this  type  of  testing  as  described  were  less  than 
five  (5)  percent.  The  presence  of  the  rigidizing  mem- 
ber  has  increased  yields  by  an  order  of  magnitude, 
i.e.,  at  least  50%  yield.  Yields  of  90%  may  be  ach- 
ieved. 

so  The  inside  diameter  of  the  rigidizing  member  50 
is  closely  sized  to  the  outer  diameter  of  the  exposed 
portion  48  of  the  fiber  32  in  order  to  assist  in  imparting 
structural  rigidity  thereto.  In  the  case  where  the  outer 
diameter  of  the  fiber  is  125  micrometers,  the  rigidizing 

55  member  50,  in  the  form  of  a  quartz  tube,  has  an  inside 
diameter  of  1  50  micrometers.  The  outside  diameter  of 
the  quartz  tube  is  335  micrometers. 

It  is  well  known  in  the  art  that  in  order  to  reduce 

4 
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buckling  loads  due  to  column  bending,  one  of  the 
most  influential  variables  is  the  area  moment  of  iner- 
tia.  The  area  moment  of  inertia  can  be  increased  by 
increasing  the  cross  sectional  area  of  a  member  or  by 
changing  its  shape,  e.g.,  from  circular  to  tubular.  In 
this  invention  the  addition  of  the  rigidizing  member  in 
the  form  of  the  quartz  tube  surrounding  the  fiber 
serves  to  significantly  increase  the  area  moment  of 
inertia  by  increasing  the  cross  sectional  area  of  the 
combination  of  the  tube  50  and  the  fiber  32.  The  cross 
sectional  shape  of  the  combination  remains  circular. 
It  lies  within  the  contemplation  of  this  invention  to  util- 
ize  a  rigidizing  member  50  that  has  other  than  a  cir- 
cular  outer  diameter  so  that  the  cross  sectional  shape 
of  the  combination  of  the  tube  50  and  the  fiber  32 
would  differ  from  the  shape  of  he  fiber. 

Those  skilled  in  the  art,  having  the  benefit  of  the 
teachings  of  the  present  invention  may  effect  numer- 
ous  modifications  thereto.  It  should  be  understood 
that  these  modification  as  are  to  be  construed  as  ly- 
ing  within  the  scope  of  the  present  invention,  as  de- 
fined  by  the  appended  claims. 

Claims 

1.  An  optical  fiber  feedthrough  assembly  having  a 
sleeve  (12),  an  optical  fiber  (32)  in  the  sleeve  and 
a  seal  (46)  between  the  fiber  and  the  sleeve,  the 
fiber  having  a  jacket  (34)  thereon,  the  jacket  be- 
ing  fixed  within  the  sleeve  (12)  with  a  portion  of 
the  jacket  being  removed  to  define  a  shoulder 
(38)  such  that  a  predetermined  axial  length  of  the 
fiber  between  the  shoulder  (38)  and  the  seal  (46) 
has  no  jacket,  the  jacket  having  the  tendency  to 
grow  out,  that  is,  extend  and  contract  axially  rel- 
ative  to  the  fiber,  in  response  to  thermal  cycling 
whereby  the  fiber  undergoes  compressive  axial 
loading  and  may  fracture  and  become  discontin- 
uous, 
characterized  by 
a  reinforcing  member  (50)  in  the  form  of  a  tube 
which  has  been  arranged  within  the  sleeve  (12) 
to  surround  and  support  the  predetermined  axial 
length  of  the  fiber  (32),  whereby  the  tube  is  dis- 
posed  to  abut  against  the  shoulder  (38)  and  to 
abut  against  the  seal  (46),  the  combination  of  the 
tube  and  the  fiber  thereby  having  a  rigidity  asso- 
ciated  therewith  such  that  the  fiber  is  able  to  with- 
stand  the  effects  of  grow  out  without  fracturing 
the  unjacketed  portion  of  the  fiber  (32)  thereby 
being  reinforced  without  having  recourse  tof  illing 
the  empty  space  in  the  sleeve  (12)  with  epoxy 
material. 

2.  The  assembly  of  claim  1  wherein  the  combination 
of  the  tube  and  the  fiber  (32)  is  able  to  withstand 
the  effects  of  grow  out  of  the  jacket  (34)  without 

fracturing  after  at  least  one  thermal  cycle  from  - 
55  °Cto  125  °C. 

3.  The  assembly  of  claim  1  wherein  the  combination 
5  of  the  tube  and  the  fiber  (32)  is  able  to  withstand 

the  effects  of  grow  out  of  the  jacket  (34)  without 
fracturing  after  at  least  ten  thermal  cycles  from  - 
55  °Cto  125  °C. 

10  4.  The  assembly  of  one  of  claims  1-3  wherein  the 
coefficient  of  thermal  expansion  of  the  tube  and 
the  coefficient  of  thermal  expansion  of  the  fiber 
(32)  are  substantially  equal. 

15  5.  The  assembly  of  one  of  claims  1-4  wherein  the 
tube  is  quartz. 

Patentanspruche 
20 

1.  Durchfuhrungsvorrichtung  fur  Optikfasern,  mit 
einer  Muffe  (12),  einer  in  der  Muffe  verlaufenden 
Optikfaser  (32)  und  einer  Dichtung  (46)  zwischen 
der  Faser  und  der  Muffe,  wobei  die  Faser  von  ei- 

25  nem  Mantel  (34)  umgeben  ist,  der  innerhalb  der 
Muffe  (12)  fixiert  ist,  wobei  ein  Teil  des  Mantels 
entfernt  ist,  urn  eine  Schulter  (38)  zu  bilden,  der- 
art,  dali  eine  vorbestimmte  axiale  Lange  der  Fa- 
ser  zwischen  der  Schulter  (38)  und  der  Dichtung 

30  (46)  keinen  Mantel  aufweist,  wobei  der  Mantel 
dazu  tendiert,  sich  auszuwachsen,  d.h.  sich  als 
Reaktion  auf  Temperaturwechselbeanspru- 
chung  axial  relativ  zu  der  Faser  zu  strecken  und 
zusammenzuziehen,  wodurch  die  Faser  kom- 

35  pressiver  axialer  Belastung  ausgesetzt  wird  und 
brechen  sowie  ungleichformig  werden  kann, 
gekennzeichnet  durch 
ein  in  der  Muffe  (1  2)  angeordnetes  Verstarkungs- 
teil  (50)  in  Form  eines  Rohres,  das  in  der  Muffe 

40  (12)  die  vorbestimmte  axiale  Lange  der  Faser 
(32)  umgibt  und  stutzt,  wodurch  das  Rohr  derart 
angeordnet  ist,  dali  es  gegen  die  Schulter  (38) 
anliegt  und  gegen  die  Dichtung  (46)  anliegt,  wo- 
bei  die  aus  dem  Rohr  und  der  Faser  bestehende 

45  Kombination  eine  derartige  Steifigkeit  aufweist, 
dali  die  Faser  den  Auswirkungen  des  Auswach- 
sens  widerstehen  kann,  ohne  dali  der  nicht  um- 
mantelte  Teil  der  Faser  (32)  bricht,  und  die  Faser 
dabei  verstarkt  ist,  ohne  dali  der  leere  Raum  in 

so  der  Muffe  (12)  mit  Epoxidmaterial  gefullt  werden 
muli. 

2.  Vorrichtung  nach  Anspruch  1,  bei  der  die  aus 
dem  Rohr  und  der  Faser  (32)  bestehende  Kom- 

55  bination  den  Auswirkungen  des  Auswachsens 
des  Mantels  (34)  nach  mindestens  einer  Tempe- 
raturwechselbeanspruchung  von  -55°C  bis 
125°C  ohne  Brechen  widerstehen  kann. 

5 
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3.  Vorrichtung  nach  Anspruch  1,  bei  der  die  aus 
dem  Rohr  und  der  Faser  (32)  bestehende  Kom- 
bination  den  Auswirkungen  des  Auswachsens 
des  Mantels  (34)  nach  mindestens  zehn  Tempe- 
raturwechselbeanspruchungen  von  -55°C  bis 
125°C  ohne  Brechen  widerstehen  kann. 

4.  Vorrichtung  nach  einem  der  Anspruche  1-3,  bei 
der  der  Warmeausdehnungskoeff  izient  des  Roh- 
res  und  der  Warmeausdehnungskoeffizient  der 
Faser  (32)  im  wesentlichen  gleich  sind. 

5.  Vorrichtung  nach  einem  der  Anspruche  1-4,  bei 
der  das  Rohr  aus  Quarz  besteht. 

1  ,  dans  lequel  la  combinaison  du  tube  et  de  la  fi- 
bre  (32)  peut  resister  aux  effets  du  jeu  de  la  che- 
mise  (34)  sans  se  briser  apres  au  moins  dix  cy- 
cles  thermiques  de  -55°C  jusqu'a  125°C. 

5 
4.  Ensemble  ou  agencement  selon  I'une  des  reven- 

dications  1-3,  dans  lequel  le  coefficient  de  dila- 
tation  thermique  du  tube  et  le  coefficient  de  dila- 
tation  thermique  de  la  fibre  (32)  sont  sensible- 

10  ment  egaux. 

5.  Ensemble  ou  agencement  selon  I'une  des  reven- 
dications  1-4,  dans  lequel  le  tube  est  au  quartz. 

15 

Revendications 

1.  Ensemble  de  traversee  ou  agencement  passe-fil 
pour  fibre  optique  comportant  un  manchon  (12),  20 
une  fibre  optique  (32)  dans  le  manchon  et  un  ele- 
ment  d'etancheite  (46)  entre  la  fibre  et  le  man- 
chon,  la  fibre  comportant  une  chemise  (34),  la 
chemise  etantfixee  a  I'interieurdu  manchon  (12) 
avec  une  portion  de  la  chemise  qui  a  ete  enlevee  25 
pour  definir  un  epaulement  (38)  de  telle  sorte 
qu'une  longueur  axiale  predeterminee  de  la  fibre 
entre  I'epaulement  (38)  et  I'element  d'etancheite 
(46)  ne  comporte  pas  de  chemise,  la  chemise 
ayant  tendance  a  accuser  un  certain  jeu,  c'est-a-  30 
dire  a  se  dilater  et  a  se  contracter  axialement  par 
rapport  a  la  fibre,  en  reponse  a  un  cycle  thermi- 
que  ou  sollicitation  aux  chocs  thermiques  de  sor- 
te  que  la  fibre  subit  des  charges  axiales  compres- 
sives  et  peut  se  briser  et  perdre  sa  continuity,  35 
caracterise  par 

un  element  de  renforcement  (50)  sous  for- 
me  d'un  tube  qui  a  ete  dispose  a  I'interieur  du 
manchon  (12)  pour  entourer  et  supporter  la  lon- 
gueur  axiale  predeterminee  de  la  fibre  (32),  de  40 
sorte  que  le  tube  est  dispose  pourveniren  butee 
contre  I'epaulement  (38)  et  venir  en  butee  contre 
I'element  d'etancheite  (46),  la  combinaison  du 
tube  et  de  la  fibre  ayant  ainsi  une  rigidite  asso- 
ciee  de  sorte  que  la  fibre  peut  resister  aux  effets  45 
du  jeu  sans  rompre  la  portion  non  revetue  de  la 
chemise  de  la  fibre  (32),  etant  ainsi  renforcee 
sans  avoir  recours  a  un  remplissage  de  I'espace 
vide  dans  le  manchon  (12)  avec  un  materiau 
epoxy.  50 

2.  Ensemble  ou  agencement  selon  la  revendication 
1  ,  dans  lequel  la  combinaison  du  tube  et  de  la  fi- 
bre  (32)  peut  resister  aux  effets  du  jeu  de  la  che- 
mise  (34)  sans  se  rompre  apres  au  moins  un  cy-  55 
cle  thermique  de  -55°C  jusqu'a  125°C. 

3.  Ensemble  ou  agencement  selon  la  revendication 
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