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and leave. In it, end portions of optical fibers are caused to be disposed
In a capillary tube with center Technical Field
portions exposed. A flexible metallic member In the center of the capillary
tube is folded over the spliced This invention relates to an optical fiber
splicing   5   end portions to retain the spliced portions in engage-
device.                                            ment with each other.
There is another feature which is desired in the Background of the
Invention                        sought-after splicing device. Considering
the dimen- sions of the transmission media to be spliced, itwould Optical
fiber connectors and splicing devices are  10   be highly desirable to be
able to inspect the spliced an Important part of substantially any optical
fiber  ends of the optical fibers without the need for expen- communication
systems. For instance, connectors or  sive apparatus. A splicing device
which includes this splicing devices may be used to join segments of fiber
feature does not appear to be available In the prior Into longer lengths or
to connect fiber to active devic-  art. es such as radiation sources,
detectors, or repeaters,  15  What is desired and seemingly what is not
avail- or to passive devices such as switches or attenua-  able in the
prior art is a relatively low cost mechanical tors.Considering that a core
of multimode opticalfib-    optical fiber splicing device which does not
involve er is 50 microns In diameter and that of single mode  curable
materials and which allows Inspection of the fiber is 8 microns, the
connection or splicing is no  spliced ends of the optical fibers. The
sought-after small task. An optical fiber connector is disclosed in  20
splicing device should be one which is simplistic in U. S. Patents
4,850,670 and 4,545,644.              structure yet one which provides a
reliable relatively The making of single-mode connections in the   low loss
and relatively low return loss splice connec- prior art typically has
involved the active alignment of  tion. the fiber ends. Prior art methods
comprise translat-   According to the present invention there is pro- ing
one fiber end relative to the other, typically by   25  vided a device as
defined in claim 1. means of a precision stage, until maximum energy
Theforegoing problems of the prior art have been coupling across a gap
therebetween is observed, for  overcome with an optical fiber splicing
device of this example, by means of a remote detector. As will be
Invention. The optical fiber splicing device of this In- appreciated, such
a procedure is both difficult to car-  vention comprises a tubular member
hereinafter re- ry out In the field and requires highly skilled person-  30
ferred to as a capillary tube having a longitudinal can- nel.
terline axis and a passageway formed therethrough Drawn glass or other
ferrule-type fiber connec-  for holding end portions of optical fibers to
be spliced. tors and splicing devices generally offer low cost,  The
capacillary tube has a slot formed therein with a simplicity, relatively
low-loss single-mode connec-  groove portion of the passageway extending
across tions, environmental stability, and versatility. Be-  35   a planar
surface formed by the slot. The passageway cause of these advantages, a
connector or splicing  is formed parallel to the longitudinal centerline
axis. device that includes a capillary tube drawn from    In a preferred
embodiment the passageway is glass or other material would be of
considerable im-  formed eccentrically with respect to the longitudinal
portance.                                          centerline axis and the
slot is formed between the Notwithstanding the commercial availability of
40  axis of the passageway and the most adjacent outer splicing devices,
the search for a reliable optical fiber  peripheral surface of the
capillary tube. splicing device has continued. Sought after is a splic-
Ao, the splicing device includes energy storage ing device that is
relatively simply and easily installed  means adapted to be mounted In an
open position in the field, that Is tugged, and that has acceptable  with
respect to the capillary tube. In such position, temperature cyclabilty.
Also, the sought-after splic-   45   the clamping means is spaced form the
end portions ing device should be one which provides a connection  of the
optical fibers which are disposed In the groove having a loss which is
sufficiently low to obviate the  which extends across the planar surface
formed by need for expensive precision alignment apparatus.  the slot. The
clamping means is movable to a closed, Further, it has long been desired to
provide a relative-  second position in which it is secured in clamping en-
ly low cost optical fiber splicing device for general us-   50   gagement
with the end portions of the fibers dis- age. Also, the splices which are
achieved with many  posed In the groove which opens to the planar sur- of
the prior art devices require the use of adhesive  face formed by the slot.
materials or gels which require curing. It would be    Furthr, the optical
fiber splicing device includes most desirable to have available a
mechanical splice  a housing for holding the capillary tube. The housing
which does not require the use of materials to be   55  is provided with
portions which cooperate with por- cured.
tions of the clamping means to hold the energy stor- A more recently
developed optical fiber splicing  age means in clamping engagement with the
end por- device is one which is described as cleave, sleeve  tions of the
optical fibers. 2    



3                  EP 0 429 163 B1                 4 In a preferred
embodiment, the clamping means  vide a splice connection therebetween. As
is well comprises a spring clamp having side portions which  known, each of
the optical fibers 30-30 includes a engage with side portions of the
housing. An under-  glass core and a glass cladding. In orderto protect the
side of the spring clamp is provided with a compliant   5   optical fiber,
one or mor coatings typically enclose material. When the spring clamp is
moved to the    the cladding. closed position, the compliant material
becomes dis-  Referring again to FIG. 1, it can be seen that the posed in
compressive engagement with the exposed  housing 22 Is elongated and
includes opposed end end portions of the optical fibers. The spring clamp
portions 42-42 with a center portion 44 therebetw- is effective to prevent
damage to the exposed end  10  een. The housing 22 is made of a transparent
plastic portions of the optical fibers.                   material which in
a preferred embodiment is polysul- Advantageously, the housing is made of a
trans-  fone. Each of the end portions 42-42 Includes two parent material
and an underside of the housing is r-  sides 46-46, an end 47,a top 48 and
a bottom portion cuately shaped. The Interface between the held ca-  49. As
can be seen best in FIG. 1 the top 48 extends pillary tube and the
transparent housing is index-  15  along only a portion ofthe sides 46-46
after which the matched to facilitate the creation of a lensing effect
sides are tapered (see also FIGS. 3-4) from the top from the cooperation of
the arcuately shaped housing    to the center portion 44. Each end 47
Includes an portion and the capillary tube which in a preferred  opening 51
which Is adapted to receive the end por- embodiment Is cylindrically
shaped. As a result of this  tion of an optical fiber to be splice. It is
not necessary configuration, a craftsperson viewing the underside   20
that the bottom 49 extend to the end 47 and Instead of the housing may
Inspect the splice connection.  may be spaced therefrom as shown in FIG. 4.
The center portion 44 of the housing 22 extends Brief Description of the
Drawing                   between ends 53-53 of the tapered portions of the
sides 46-46. The center portion 44 Includes two sides FIG. 1 is an exploded
perspective view of an opt-  25  54-54 and a bottom 56. The sides 54-54 of
the center ical fiber splicing device of this Invention which  portion 44
are integral wlth the sides 46-46 of the two includes a housing, a slotted
capillary tube and  end portions 42-42. As is seen in FIG. 1, the center a
spring clamp;                               portion 44 Is formed with a
wedge-shaped free long- FIG.2 Is an end view of the spring clamp of FIG.
itudinal edge portion 57 having an outer inclined sur- 1;
so  face 58 (see also FIG. 5). The outer inclined edge sur- FIG. 3 Is a
perspective view of the optical fiber  face 58 is connected to a surface 59
which appears splicing device of FIG. I as assembled with the  vertical in
FIG. 5. The surface 59 is undercut along a spring clamp thereof in an open
position;      portion 61 to provide a latching portion which con- FIG. 4
is an elevational view partially in section  nects to a longitudinally
extending surface 62 which of the assembly of FIG. 3;                35
also appears oriented vertically In FIG. 5. The sur- FIG. 5 Is an end view
In section ofthe optical fiber  face 62 joins to a camning surface 63 which
at its out- splicing device of FIG. 3 with the spring clamp  ermost point
is connected to another vertical surface thereof In an open position;
64. The vertical surface 64 falls off at another under- FIG. 6 is a
perspective view of the optical fiber  cut, latching portion 66. The bottom
56 of at least the splicing device of FIG. I as assembled with the   40
center portion 44 Is provided with a radiused portion spring clamp thereof
in a closed position; and  67 (see FIG. 5). FIG. 7 is an end view in
section of the optical fiber        Viewing again FIG. 4, it can be seen
that the splicing device of FIG. 6 with the spring clamp  opening 51 in
each end 47 of the housing 22 commu- thereof in a closed position.
nicates with a channel 71 which tapers inwardly. The 45  channel 71 extends
through a transition portion 73 to Detailed Description
an outer surface of an end wall 74. The channel 71 is interrupted by a
cross-channel 76 which may be used Referring now to FIG. I there is shown
an optical  to introduce an Index-matching material Into the fiber splicing
device which Is designated generally by  channel 71. the num  ral 20. The
optical fiber splicing device In-  so  As can be seen In FIG. 1, the sides,
bottoms and cludes a housing designated generally by the numer-  tops of
the housing 22 and the end walls 74-74 define al 22, a capillary tube
member designated generally  a cavity 78. The cavity extends from a
juncture be- by the numeral 24 and a clamping member designat-  tween the
top 48 atone end and the adjacent tapered ed generally by the numeral 26
(see also FIGS. 2 and  side portions to the juncture of the top 48 at the
op- 3). The optical fiber splicing device 20 Is adapted to   55   posite
end to the tapered side portions (see also FIG. provide a splice connection
between two optical fib-  4). ers 30-30 (see FIG. 4).
Adapted to be received In the cavity 78 formed End portions 32-32 of the
two optical fibers 30-  within the housing 22 is the capillary tube member
24 30 are caused to be held in butted relationship to pro-  (see FIGS.
1,3,4 and 5). Preferably the capillary 3    



5                  EP 0 429 163 B1                     6 member 24 is made
of transparent glass and has a  the visual Inspection of the splice.
passageway 81 extending therethrough. The passa-     The clamping member 26
(see FIGS. I and 2) Is geway 81 is adapted to receive end portions of two
adapted to span across the slotted portion 88 of the optical fibers to be
spliced. Further, each outer end   5   capillary tube member 24 to maintain
the exposed portion of the passageway 81 of the glass capillary  end
portions of the optical fibers 30-30 in butted tube member 24 Is provided
with a flared portion 83  alignment with each other. In a preferred embodi-
to facilitate the insertion of an end portion of an opt-  ment, the
clamping member 26 is an energy storage ical fiber 30 Into the passageway.
It should be ob-  device such as a spring member which is made of a served
that the longitudinally extending passageway  10  metallic material, such
as, for example, spring steel. 81 is formed eccentrically with reaped to a
longitudi-  The damping membr 26 comprises a damping por- nal centerline
axis 85 of the capillary tube member.  tion 91 having a depressed center
portion 92 and two The capillary tube member 24 is provided with a  lateral
portions 93-93. From the end of each lateral slot 86 which is disposed
centrally. In keeping with  portion 93 extends inwardly a toothed portion
94. this structure, the capillary tube member 24 often Is  15  Also, an
underside center portion of the clamping referred to as a slotted capillary
tube. The slot 86 ex-  portion 91 is provided with a strip 96 of a
compliant tends inwardly to an extent such that a groove 88  material.
comprising about half the cross section of the passa-  As shipped from a
manufacturer, the splicing de- geway 81 is formed In a planar chordal
portion 87 of  vice 20 appears as Is shown In FIGS. 3,4 and 5. The the
slotted portion (see FIGS. I and 5). As canbeseen   20  slotted capillary
member 24 Is disposed within the In FIG. 5, the slot 86 is formed to remove
a portion of  cavity 78 In the housing 22. With the flat 89 of the ca- the
capillary tube member 24 through which the long-  pillary member 24
engaging the bottom 95 of the itudinal centerline axis 85 does not extend.
In this  housing 22, the flared entrance 83 at each end of the way, that
portion of the capillary tube member 24  capillary member becomes aligned
with the exit of which remains after the slot has been cut has en-  25  the
adjacent transition portion 73 of the channel 71. hanced strength over that
which would be provided if     Also, as can be seen, the clamping member 26
is the groove and chordal portion were along the cen-  mounted on the
housing in an armed, first position terline axis.
with the toothed portions 94-94 in engagement with Also, as can be seen
best in FIG. 5, the capillary  the undercut portions 61-61 (see also FIG.
5) of the tube member 24 is formed with a flat 89 diametrically  30  center
portion 44 of the housing 22. In this position, opposite to the slotted
portion. When the slotted ca-  the clamping member 28 is In an armed
position with pillary member 24 is disposed within the cavity 78 of  the
damping portion 91 spanning across the planar the housing 22, the flat 89
is adapted to seat in en-  portion 87 and spaced therefrom. gagement with
an Inner surface 95 of the bottom por-  In use of the optical fiber
splicing device 20,, the tions 49 and 56 of the and portions 42-42 and of
the  35  end portion of each optical fber 30 to be spliced is center
portion 44, respectively (see FIG. 5). Also, it  stripped of its coating or
coatings. Typically, this re- should be observed from FIG. 5, that when the
slot-  sults in exposed end portions 32-32 of the optical fib- ted
capillary tube member 24 is seated within the  ers 30-30 each having an
outer diameter of about 125 housing 22, the planar portion 87 is spaced
slightly  microns. Then a craftsperson cleaves the end of the above the
wedge shaped portions 57-57 ofthe center  40  end portion 32 of each
optical fiber 30. portion 44. Further, the length of the slotted portion
Afterwards, the craftsperson inserts the strip- 88 of the capillary member
24 is coextensive with the  ped end portion 32 of one of the optical fibers
30 into length of the center portion 44 of the housing 22.  one of the
openings 51-51 and the other end portion Disposed along the glass-plastic
interface be-  Into the other opposite opening. The cratsperson ap- tween
the outer peripheral surface of the capillary  45  plies forces to each
optical fiber end portion 32 to member 24 and arcuately shaped Inner walls
90-90 of  move it through its associated channel 71 and into an the side
members of the end portions 42-42 and of  aligned flared opening 83 in the
capillary member 24. the center portion of the housing 22 is a grease-like
The stripping is accomplished such that when the end index matching
material. The radius of the portion 67  of the stripped portion of the
fiber 30 Is aligned with which is made of polysulfone, for example, Is such
50  the inner end of the flared entrance portion 83, the that the bottom of
at last the center portion cooper-  cleaved end of the fiber Is
substantially at the trans- ates with the partially circular cross-section
capillary  verse center of the capillary member 24. Accordingly, tube
member 24 to provide a lensing effect. As such,  when both optical fibers
30-30 have been inserted, the end portions 32-32 of the optical fibers
30-30 in  the cleaved ends should abut each other generally at the vicinity
of the splice are magnified. This allows a   55  the center of the
capillary member 24. craftsperson to be able to view the interior of the
The Insertion of the end portions 32-32 of the housing 22 and more
particularly the area of the   optical fibers 30-30 is carried out in the
presence of splice connection. But for the index-matching materi-  an index
matching grease-like material which is avail- als, air would occupy the
interface and Interfere with  able commercially. The Index matching
material Is 4    



7                   EP 0 429 163 B1                  8 preinserted into the
passageway 81 in the capillary   ing with said passageway in said end
portions of tube member 24. Also, as will be recalled, it may be  said
capillary tube member said groove portion preinserted, for example, Into
the cross-channels 76-  being formed in one of the surfaces which define
78. The Insertion of the end portions drags and push-   a  said slot and
being adapted to hold end portions es some of the grease-like material
through a circular  of optical fibers to be spliced; and a housing (22)
portion of the passageway 81 toward the semi-         having a cavity (78)
in which is disposed said ca- circular, grooved portion 88 of the
passageway in the   pillary tube member characterized by: said hous-
center, slotted portion 86 of the capillary tube mem-  ing including means
engageable with clamping ber 24.                                       10
means (26) to hold said clamping means In an With the fiber end portions
32-32 inserted toabut    open position with respect to said capillary tube
the cleaved fiber ends and the clamping member 26      member (24) in which
position said clamping In its armed position, the splicing device 20 is
ready  means (26) is spaced from the end portions of for the final step.
The craftsperson causes the clamp-    the fibers when disposed in said
groove (88) said ing member 26 to be moved to a damping, second   15
clamping means being movable on the housing to position as shown In FIGS. 6
and 7. As the craftsper-  a second position in which it is secured in
clamp- son applies downwardly directed forces to the clamp-   ing
engagement with the end portions of the fib- ing member 26 (as viewed In
FIG. 5), the toothed por-  ers disposed In said groove; and further charac-
tions 94-94 ride downwardly along the vertical sur-   terized by said
housing (22) including a center faces 62-62 and then are cammed outwardly
along   20  portion (44) having a rounded portion (67) which the camning
portions 63-63 until they engage the      is positioned on the opposite
side of the capillary vertical surfaces 64-64. Further movement causes
tube from said groove, which is aligned with the the toothed portions 94-94
to clear the lower ends of  ends of the fiber end portions and which Is ar-
the surfaces 64-64 and snap-lock under the latching   ranged to cooperate
with the configuration of surfaces 66-66. This secures the clamping member
25   said capillary tube member to function like a lens 26 in engagement
with the housing 22.                 to facilitate visual inspection of the
vicinity of the When the damping member 26 is secured to the       splice
via the rounded portion (67) of the housing housing 22, as shown in FIGS. 6
and 7, the strip 96   (22) and the capillary tube (24). of compliant
material secured to an underside of the depressed center portion 92 of the
damping portion   30  2. The optical fiber splicing device of claim 1, 91
engages the stripped fiber end portions in the     wherein said passageway
is formed eccentrically semicircular portion 88 of the passageway 81 which
with respect to said longitudinal centerline axis opens to the planar
surface 87. This causes the strip-  and wherein said slot is formed such
that in a ped, butted end portions of the optical fibers to he  transverse
cross section of said capillary tube held in alignment as can be viewed
through the radi-  35  member which is normal to the longitudinal cen- used
lens portion 67 ofthe housing 22 from its under-  terline axis, the portion
of said capillary tube side.
member remaining after said slot has been It Is to be understood that the
above-described    formed is more than half the area of the cross
arrangements are simply illustrative of the Invention.  section and is
defined by a portion of a circle Other arrangements may be devised by those
skilled  40  which is longer than half the circumference of the in the art
which will embody the principles of the in-  transverse cross section and a
chord which is vention and fall within scope thereof.                 less
in length than an outer diameter of said ca- pillary tube member. Claims
45     3. The optical fiber splicing device of claim 1, wherein said
clamping means comprises a spring 1. An optical fiber splicing device (20),
comprising:  clamp having an inverted U-shape and compris- a capillary tube
member (24) which is sub-   Ing two lateral portions joined by a clamping
por- stantially cylindrical and thereby establishes a   tion and wherein
said clamping portion includes longitudinal centerline axis (85) said tube
mem-  50  a depressed central portion which when said ber having a
passageway (81) passing through       spring clamp is disposed in said
second position end portions (42-42) thereof for holding portions  Is
adapted to apply compressive forces to the ex- of optical fibers (30-30) to
be spliced, said pas-  posed end portions of the optical fibers in the
sageway (81) being formed parallel to said long-   slotted portion of said
capillary tube member. itudinal centerline axis (85), said capillary tube
55 member (24) having a slot which extends trans-  4. The optical fiber
splicing device of claim 3, versely to the tube and is formed between the
wherein each of said lateral portions of said end portions thereof with a
groove portion (88)    spring clamp includes an inwardly directed tooth-
coilinear with said passageway and communicat-     ed portion adapted to
engage a first latching por- 5    7                   EP 0 429 163 B1
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preinserted into the passageway 81 In the capillary    Ing with said
passageway in said end portions of tube member 24. Also, as will be
recalled, it may be   said capillary tube member said groove portion
preinserted, for example, into the cross-channels 76-  being formed in one
of the surfaces which define 76. The insertion of the end portions drags
and push-   5  said slot and being adapted to hold end portions es some of
the grease-like material through a circular  of optical fibers to be
spliced; and a housing (22) portion of the passageway 81 toward the semi-
having a cavity (78) In which is disposed said ca- circular, grooved
portion 88 of the passageway in the  pillary tube member characterized by:
said hous- center, slotted portion 86 of the capillary tube mem-  ing
including means engageable with clamping ber 24.
10      means (26) to hold said clamping means in an With the fiberend
portions 32-32 Inserted to abut   open position with respect to said
capillary tube the cleaved fiber ends and the damping member 26
member (24) in which position said clamping in its armed position, the
splicing device 20 is ready  means (28) Is spaced from the end portions of
for the final step. The craftsperson causes the clamp-  the fibers when
disposed in said groove (88) said ing member 26 to be moved to a clamping,
second   15    clamping means being movable on the housing to position as
shown in FIGS. 6 and 7. As the craftsper-  a second position in which it Is
secured in clamp- son applies downwardly directed forces to the clamp-
ing engagement with the end portions of the fib- ing member 26 (as viewed
in FIG. 5), the toothed por-  ers disposed in said groove; and further
charac- tions 94-94 ride downwardly along the vertical sur-    terized by
said housing (22) including a center faces 62-62 and then are cammed
outwardly along   20   portion (44) having a rounded portion (67) which the
camning portions 63-63 until they engage the       Is positioned on the
opposite side of the capillary vertical surfaces 64-64. Further movement
causes       tube from said groove, which is aligned with the the toothed
portions 94-94 to clear the lower ends of   ends of the fiber end portions
and which is ar- the surfaces 64-64 and snap-lock under the latching
ranged to cooperate with the configuration of surfaces 66-66. This secures
the damping member  25    said capillary tube member to function like a
lens 26 in engagement with the housing 22.                  to facilitate
visual inspection of the vicinity of the When the clamping member 26 is
secured to the        splice via the rounded portion (67) of the housing
housing 22, as shown in FIGS. 6 and 7, the strip 96    (22) and the
capillary tube (24). of compliant material secured to an underside of the
depressed center portion 92 of the damping portion   30  2. The optical
fiber splicing device of claim 1, 91 engages the stripped fiber end
portions in the      wherein said passageway Is formed eccentrically
semicircular portion 88 of the passageway 81 which     with respect to said
longitudinal centerline axis opens to the planar surface 87. This causes
the strip-  and wherein said slot is formed such that in a ped, butted end
portions of the optical fibers to he   transverse cross section of said
capillary tube held in alignment as can be viewed through the radi-  35
member which is normal to the longitudinal cen- used lens portion 67 of the
housing 22 from its under-  terline axis, the portion of said capillary
tube side.                                                  member
remaining after said slot has been It is to be understood that the
above-described     formed is more than half the area of the cross
arrangements are simply illustrative of the invention.  section and is
defined by a portion of a circle Other arrangements may be devised by those
skilled   40  which is longer than half the circumference of the in the art
which will embody the principles of the In-  transverse cross section and a
chord which is vention and fall within scope thereof.                 less
in length than an outer diameter of said ca- pillary tube member. Claims
45  3. The optical fiber splicing device of claim 1, wherein said damping
means comprises a spring 1. An optical fiber splicing device (20),
comprising:  clamp having an inverted U-shape and compris- a capillary tube
member(24) which is sub-     Ing two lateral portions joined by a damping
por- stantially cylindrical and thereby establishes a    tion and wherein
said clamping portion includes longitudinal centerline axis (85) said tube
mem-  50  a depressed central portion which when said bar having a
passageway (81) passing through        spring clamp Is disposed in said
second position end portions (42-42) thereof for holding portions   Is
adapted to apply compressive forces to the ex- of optical fibers (30-30) to
be spiced, said pas-   posed end portions of the optical fibers in the
sageway (81) being formed parallel to said long-    slotted portion of said
capillary tube member. itudinal centerline axis (85), said capillary tube
55 member (24) having a slot which extends trans-  4. The optical fiber
splicing device of claim 3, versely to the tube and is formed between the
wherein each of said lateral portions of said end portions thereof with a
groove portion (88)     spring clamp Includes an inwardly directed tooth-
collinear with said passageway and communicat-      ed portion adapted to
engage a first latching por- 5    9                   EP 0 429 163 B1
10 tion of said housing to hold said spring clamp se-  traverse see parties
d'extrmlt6 (4242) pour 



cured to said housing during the Insertion Into    maintenir des portibs de
fibres optlques (30-30) said capillary tube member of end portions of
Araccorder, lditpaasage(81)6tantform6parap- optical fibers to be spliced,
and wherein said      Mlierment audit axe central longitudinal (85), ledit
housing also includes camming portions being     6Mment formant tube
capillalre (24) comportant formed along sald center portion thereof and be-
une entaille qul s'tend transversalement par ing adapted upon the
application of forces to said    rapport au tube at pr60nto, ontre lis
parties spring clamp in said first position to cause each  dextr6mR6 de
clul-ci, une partib minuroa (88) said toothed portion to ride along one of
said  10  colhinaire lavec edit passago et communiquant camming portions
and be cammed outwardly          avoc celul-ci dens leadits parties
d'extr6mnit and toward a second latching portion whereupon      dudlt
6e6mont forment tube caplalroe, ladits par- sold toothed portions snap-lock
into latching en-  tie ainurbe 6tentformXa dens une des surfaces gagement
with said second latching portions to
quidefiniseontl'entalliet6tantImme demain- hold said depressed portion in
clamping engage-  15  tanir des parties d'oxtr~mit6 de fibres optiques A
ment with exposed portions of the optical fibers   raccorder; et un Mtul
(22) comportant une cavit6 being spliced.
(78) dens Ilqualdb set dbposi Ildit eiement tor- ment tube capillaire,
caract6risd an ce qua edit 5. The optical fiber splicing device of claim 4,
etul comprend des moyans pouvant 6tre enga- wherein an underside of the
central portion of  20  gos avec un moyen de serrige (26) pour retbnir said
spring clamp is provided with a compliant      iWdit moyan de serrage, dons
une position ouver- material which engages the exposed portions of     to
per rapport audit 6l6ment formant tube capil- the optical fibers in said
groove when said spring  lakr (24), position dons loqudli ledK moyen de
clamp is in the second position.                   serrage (28) eat espacA
des parties d'extrmitM 25      des fibres lorsqu'alles sont dieposaes dens
ladite 6. The optical fiber splicing device of claim 5,       ralnure (88),
bedit moyen de serrago etant depla- wherein said passageway in said
capillary tube     gable our I'Mtul vers une douxieme position dens member
is interrnpted by said slot such that said  laquelle  eat fix en contact
deo serrage avc Iee slot includes a planar portion with a portion of
parties d'xtrimit des fibres dispoaea dans la- said passageway extending as
said groove along   so  die ralnure et cractariue, en outra, on ce qua le-
said planar portion to receive the exposed end     dit atul (22) comprend
une partia m~disne (44) portions of optical fibers to be spliced.
prbsentant une portba srrondbe (67) qul at dIbpo- sae du cote du tube
capilaire oppos a edite ral- 7. The optical fiber connector of claim 6,
wherein     nure, qul at alignie avec hs extrimitas des par- opposite end
walls of said housing each including   35  ties d'extrhmitl des fibres et
qul at agences a tapered channel which communicates with a        pour
coop~rer avec Is configuration dudit 66- flared opening In said and wall of
said housing    mentformanttub capillaire pourservird lentil- and with the
cavity of said housing In which is dis-  le afn de facillter I'ispection vi
sueli des alan- posed said capillary tube member.                  tours du
racoordonmnt per l'lntermndialre de In 40      partia arrondie (67) de
rltul (22) et du tube ca- S. Spliced optical fiber transmission media,
which     pillaire (24). includes a first optical fiber transmission medium
(30), and a second optical fiber transmission me-  2. Dispositif de
raccordementde fibres optiques se- dium (30) having an end portion which Is
spliced   Ion la revendication 1, dans lequdl Iedit passage to an end
portion of said first transmission me-  45  eot formA excentrIquonent per
rapport audit axe dium, said spliced optical fiber transmission me-
longitudinal central et dens laquwl ladite entalile dia being characterized
by                          eat formEs, de tile sorte qua dens une section
an optical fiber splicing device (20) In ac-  transversbal dudit
elementformant tube capillal- cordance with claim 1.
re qul st psrpendlculalre a I'axe central longitu- oo      dinal, la partie
dudit Al4ment forment tube capl- loire qul subsists une Woe quo ladite
entailis a Ate Revendlcatlons                                         forma
solt suplrieure & la moltl: de I'air de Is section tranaversle
dstoltdeflnbe parune psrtia 1. Dlapositif de raccordement do fibres
optiques       d'un cercd qul dlpasse Is moltle de Ia circonfb- (20),
comprenant:                          s       rence de b section
tranaversale et par une cords un Al6ment torment tube capillalre (24) qul
qui at Inferleurs on ongueur A un diamrtre ox- at essentlliement
cyllndrique at Atablit un axe    tdrlaur dudit element torment tube
capillalre. central longitudinal (85), ledit Al6ment torment tube
capillaira comportant un passage (81) qul  3. Dlspostkifde
raccordenentdeflbresoptiquesse- a    C     L   H   ;> Ion Is revendicatlon
1, dana Isque ledit moyen do  s9 dans Iadlt parol d'extr~mitt dudit 6tul at
avec 



serrag. comprand uno pinos A rassort ayant Is     Is cavItW dudit tul dons
laquela sat dIsposA lodit forms d'un U Invera6 at comprenant daux parties
6l6ment formant tuba capillahr. latels reills par uno partti do serrage at
a dans laquel ladih pertb. do wrrag comprend     8. Milieu do transmission
A fibres optiques racoor- una partti centrale surbess  qul loraquc Iadits
d~ss qul comprond un premier milieu de trans- pince A reasort sat dibpoeft
dens ladits dewld-    miaslon a fibre optiquo (30) at un deuxilms ml- me
position, sat A mhms d'exercer des forces de    lieu do transmhihaon A
fibre optique (30) compor- compression aur lea parties d'sxtrnmitO d nu-
lo  tent une partti d'extrnmlt qul eat raccordoe A dies des fibres optiques
dana la partib entailide  une partti d'extrimiti dudit premier milieu de
dudit eliment formant tube capllalrs.              transmisedon, leadits
milieux do tranamiesion a fiblss optiqusa raccordis itant caractdods par 4.
Disposltifde rccordementdefbres optiques se-       un dibpositif do
recoordement de fibres optiques Ion la revendlcation 3, dans lequsi chacuns
dee-  lo  (20) seion la revendlcation 1. dites parties latiraes de ladke
pince A rsaort comprend une partba dentee dirigis vnrs I'lnte- rieur,
propre A attequer une premure partib de  PatentansprOche verroulllage dudit
tul pour maIntn eladits pinca a ressort fixes audit 6tul pendant
l'introduction,  20  1. Sphilivorrichtung (20) far optiache Faswrn mit dans
Isdit eiiment formant tuba capilalre, des     folgenden Marmnasln: parties
d'axtrimtit des fibres optiques a rccor-   sin Kapllarrohr (24), weiches Im
wasentilchen der at dens laquel ledit 6tul comprond igaiement   zylindrich
bt und dobel sine U.ngs-Mitteiachs dos parties de came formies le long de
Iadie       (85) bildat, ferner sinen Kanai (81) aufwalst, der portle
midiane de celul-ci et susceptibies, ors  28  durch Endtslis (4242)
hindurchroicht, um zu de I'appllcatlon de forces A la pince a reesort,
apieliande optieche Fawsrn (30-30) zu haiten, dansa dits premlirs position,
d'amnensr chacune    wobel der Kana  (81) parallsi zur IAngs- dosdkes
parties dentiss A gisser Is long d'une    Mlttelaches (85) verilluft, des
Kaplilarrohr (24) doedites parties do came etA as diplacervers
InensSchiltz ufwebst,dersichquerzudernRohr 1'extirleur at vers une deuxibms
partis de   Jo    *rstreckt und zwishen sinen Endtelikn mit si-
vsrrouillage, aprXs quol Ieditts parties denties   nem Nutberslch (88)
vsrashen bt, dar kolinear sont andlquaties en contact de verroulilage
zum Kenal auagsbildet let und mit dam Kanai In avec leedites deuxlknes
parties de verroulilage    den Endtsiisn dee KapllHrrohrs In Verbindung
pour maintenr ieditb partbs surbeissia on          staht, der Nutberebch In
aIner der Oberflochen contact de s*rr9ge avec le parties dinudies   30
gabildet at, weiche den Schiltz definleren, und des fibres optiques a
raccorder.                   ausgebildot ot, um die Endtelle der zu
spleilgn- den optiachen Fauern zu halten; und S.
Dibpoeitifderaccordementdsfibresoptiques s-              sin Gehluss (22)
mit *Inem Hohiraum lon la revendlcetion 4, dans Isquel une face InI-  (78),
in weichem das Kapillarrohr angeordnst let, __     rieure do a parthe
centrals de Iadit pince A res-  4o    dadurch gekennzelchnet, sort sat
pourvue d'une metire oupie qui etta-          daB des Gehause sine an der
Klammer- quo lsa parties dinudIes des fibres optiques      Inrichtung (28)
angrlfande Eindchtung sufweist, dana is rainure iorsque la pinee a ressort
as trou-  um die Klammereinrchtung In slner offenen Stal- ve dens In deuxl
me position.                     lung mit Bozug auf du Kapillarrohr (24) zu
hai- 40     ton, In weicher die Klarmerelnrichtung (28) von S.
Dispoeitifderoccordemsntdefibresoptiquesae-        don Endtellen der Few
entfbrnt ist, wenn aich ion la revendleation 5, dana iequel Iedit passage
dibe In der Nut (88) befinden, dana ledit 6liment formant tube capilairs
eat In-       daB die Klammereinrichtung am Gehause torrompu par ladit
antaille, de sorta qua laditb  In sine zwelte Stellung bewogbar t, In
wicher sntaiiis comprend uns partie plans, uns parthis    o  si Im
Kiendneingriff zu don Endtelbn der In der dudit passage s'itendant sous Is
forms do eadit    Nut goelgenen Faurn steht, und rolnure ie long de ladits
partba piane pour recevoir    daB des Gehiuse (22) oInen mittieran Ba- les
parties d'extr6mWti dinudies des fibres opti-  relch (44) mit elnem
abgerundeten Till (67) auf- ques A raccorder.
weist, des auf der entgegengesetzten Sette des u       Kapilarrohra von der
Nut gsiegen it, zu den En- 7. Connecteur de fibres optiques son Is revendl-
dan derFaerendtslelsauagerichtat 1st und mfltdwr cation 6, dansa iqui les
parois d'sxtrmti oppo-   Ausbildung des Kepillarrohres Im Sinne einer s~es
dudit 6tul comprennent chacune un canal       Llnsenfunktion
zusarnmnarbeitt, umn die view tronconique qul communique avec un orifice
6va-    etll Inspakton der Nahe der Splellfung Ober don 7    13
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abgerundeten Tell (87) des Gehiusse (22) und      spruch 4, des
Kapillarrohre (24) zu orlechtsrn.             dadurch galwnnzolchnd, doe
dl. Untrse tesd mittlren Borelche dor Fe- 2. Splsllvorrichtung fOr optiache
Fasern nach An-   a  deriaramer mit Inie  naahgleblgen Material spruch 1,
veraehen let, welchoo an den frelgelegn Tellen dadurch gekonnzelchnot,
dat optlchen Faarn In dar Nut anlogt, wonn die dali der Kanal exzentrbch
mit Bezug suf dle       Fedarkilammar In der zwoetn Stellung lt.
Ingarnittelachao angoordnet let und dao der Schlitz so geformt t, dao er in
inern  10  S. SpIell~vorrichtung fOr optiecho Fasrn nach An- quwrlesgnden
Querschnitt dus Kapillarrohre,       spruch 5. und zwar sonkracht zur
IUngmrlttelachae, dor      dadurch gekannzlchnat, verbielbends Tell dee
Kapillarrohra, nachdam      daB der Kanai In dam Kapiilarrohr durch dan dar
Schiltz gbildet warden let, mehr ale die Hilt-  Schlitz so untarbmchon
wird, dao dilser ainen to dor Querschnittefliche botrit und durch don   1s
ebenon Borolch *ufwest, wobol sin Tell des Ka- Tell sines Krsloes definlirt
wird, dor linger ala  nals als die Nut sich entting dem *bonen Boelch die
H&ifte des Umbfngs dos Querechnitts *us-      orstrockd, um die freiglgton
Endtblle der zu macht, und sine Sohne, die kOirzr ale der Augers
spidefionden optischon Fasern aufzunshman. Durchmoeer das Kapiliarrohre lt.
20  7. Optbecha Faservarbindr nach Anspruch 6, 3. Splelivorrichtung fOr
opticho Fasern nach An-     dadurch gaktennzelchnt, apruch 1,
doB entgogengesatzie Endwandungen des Ge- dadurch geiknnzoichnet,
hMuses jewole o*nen aslo vearOngendan Kanai dag die Klammertonrichtung sine
Federidammer      umfaesen, der mit elnor sich auewaeinden off- In Form
sines umgoeshrtsn U und mit zwol esit-  25  nung In dor Endwandung des
Gohiucos und mit lichenTeIonaufwoKetdiemitelnmKlammortoil        darn
Hohiraum des Gohiuses In Vorbindung verbunden sind, und
sbtht, In wolcham des Kapillerrohr angaordnat daB da Kiaarnortlell sina
niedrgedrOckten, zen-   lot. tralon Bitolch aufwobt, dor bol Anordnung der
FsdarldammerIndorzwoltn Staelung zurAniago   3o  B. GeploiBto optieche Fasr
In Medien, die sin t- von Drucidrifttn an die frfgloogton Endtolle
tabs optisches Faser-Obortragungsnedlum (30) der optilchon Few Im
geschlitzltn Tell des Ka-    und oIn zwsltbs optleches Faer-Obertragungs-
pilerrohrs dient.                                 medium (30) mit elnam
Endtell aufwaleen, der an aIn Endtsil des oratin Obortragungamedlums 4.
Spiellvorrichtung fOr optisch Faaern nach An-  35  goeplsidt let, wobel die
gespleiBtn optischen Fe- spruch 3,
seor bortragungunsedln dunbh sIne Spiellvor- dadurch gesknnzelchnet,
richtung (30) f(Ir optlache Fawn genmi An- daa die jewoillgon soitiohbn
Tol. der Fodat-      spruch I gakeninzechnet cnd. klrnmer alnen nach Innon
gorlchtetn, vorzahn- ten Toll autfwelsen, der zum Elngriff In dn orstes  4o
Verrbpgolungtelol des Gehiuses ausgobildet let. urn die Faderdammo  r am
Gahiuse wahrond der Elnffgung In des Kapillarrohr der Endtolle der zu
splolignden optiechan Faswrn gelchort zu hal- ten, und dae dus Gehius
auBerdem Nocksntel-  45 Is unita1t die ontlang des mittloron Borelchs go-
bildet sind und die bol derAnlags von Krafton auf die Fedrdklammer In der
arten Staliung die Jo- woligen gozahnten Telos dazu bringen, entlang und
Ober dle zugehorigen Nockontolls zu rut-  so schen und nach augen und In
sins zwoitb Verde- gelungeeteilung g9stollon zu wardon, woraufhin die
verzahntn Tols In Vorriagolungselngriff mit don zwaikn Vorriagolungtallon
sinfieien, um don niodergedrOfcktn Tall In Klemndelngriff mit   6 don
froigaiegtan Tdlion der zu spilenden opti- schon Fawrn zu halten. S.
Spdlaivorrichtung fOr optiecha Fasern nach An-    


