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are found in United States Letters Patent Nos. 4,391,487; 4,435,038; and
4,593,971. Background of the Invention                           Another
prior art patent is United States Letters Patent No. 4,339,172 which
utilizes a foldable grip 1. Field of the Invention                     5
member that is placed within an elastomeric sleeve which affords
compressive forces against the grip This invention relates to optical fiber
splicing de-  memberto assert pressure on the grip memberto grip vices for
making butt splices between optical fibers  each of the cables at a number
of equally-spaced and in particular to an improved optical fiber splice
points around its periphery. connectorfor making splices between two
optical fib-  10  The device of the present invention utilizes three ers
and utilizing a single tool to complete one or more  equally spaced contact
surfaces which form a fiber splices.
centering channel as do other prior art devices, but the device contains
easily definable functional and 2. Description of the Prior Art
performance improvements over the prior art. These 15  differences in
structure and means of operation are The art is becoming replete with
devices for cen-  discussed below. tering optical fibers for the purpose of
aligning ends  The splicing element constitutive of the splice of optical
fibers for splicing the ends of fibers for con-  connector of the present
invention provides high pre- tinued transmission of light rays along the
fibers. The  cision movable fibercontact surfaces and integral ac- optical
fiber used in the telecommunications industry  20  tuation structure
affording such movement in a single is mostly a single mode glass fiber.
This fibertypically  easy to manufacture part. The fiber clamping surfac-
contains a 8 [err]  1 pm (micrometers) diameter cen-  es are
initiallyspaced far enough apart to allow fibers tral glass core through
which the optical signal is  to be easily inserted into a channel or
passageway transmitted. The core is surrounded by a glass clad-  until the
end faces are in contact. This structure ding which has adiameterof 125
[err]3 pm. The dad-   25   makes it easy to detect by tactile feedback
and/or ding has a slightly different Index of refraction than  buckling in
the opposing fiber when the first fiber is the core.
pushed against the opposing fiber in the passage- There are a number of
prior art devices which  way. When the fiber ends are in contact, the
splice have been designed to make permanent connections   element is closed
and the fiber ends are aligned and or splices in single mode glass fiber.
To function prop-  30  damped. Other prior art devices such as the device
erly and produce a low loss splice, these devices  of patent No.4,391,487
and the commercial form sold must align the core portions of the two fiber
ends be-  by the assignee of patent No.4,391,487 utilizes mold- ing spliced
to within approximately 10% of their core  ed elastomer blocks forcentering
and aligning the fib- diameter or less than 1 [err].
er. These blocks contain an essentially triangular Some of the prior art
devices attempt to achieve   35  cross-sectional passageway which is
slightly smaller fiber end centering and alignment by forcing the fib-
than the diameter of the fibers. When the fibers are ers into a
non-conformable "V" groove or between   inserted into the molded
passageway, they are re- non-conformable rods. These devices function
satis-  quired to force the elastomer surfaces open by elast- factorily as
long as the fibers being spliced are the  ically deforming the elastomer
contact surfaces. This same diameter. Examples of such devices are dis-  40
requires significant compressive force on the fiber to closed in U.S.A.
Letters Patent No. 4,029,390;     push it into the passageway. Because of
this high in- 4,274,708; and 4,729,619.                          sertion
force, it is often difficult to tell when the fiber When the fibers to be
spliced have diameters at  end faces are actually in contact inside the
splice. Ad- opposite ends of the tolerance range (122 [err] and 128
ditionally, it is possibleto easily breakthefibers under [err]), the non
conformable "V" groove type devices  45  compressive buckling as they are
forced into the elas- have difficulty providing the required core alignment
tomeric centering blocks. precision.
Only very small ductile or elastic deformation of Other prior art devices
urge the two fiber center  thefiber locating surfaces is required in the
splice ele- lines into alignment with one another by locating the  ment of
the connector of the present invention to pro- fiber ends between three
equally spaced ductile or  50  vide precise fiber centering and clamping.
This defor- elastomeric surfaces. These surfaces create an equi-  mation
creates no external material flow parallel to lateral triangular
cross-sectional channel Into which  the axis of the fiber and requires no
ductile deforma- the fibers are positioned. The junction between the  tion
of the hinged structure around the clamping sur- fiber ends is located
usually at the mid point of the  faces. Other prior art devices such as the
connector channel. These devices provide better performance   55  of patent
No. 4,435,038 require extremely large defor- than the non-conformable "V"
groove type devices    mations of the fiber clamp surfaces and surrounding
because they are better able to accommodate differ-  structure to produce
fiber centering and damping. ences in fiber diameters. Examples of these
devices  Unfortunately, these large deformations may result in 2 



3                   EP 0 338 758 B1                     4 unwanted
distortion of and unequal clamp forces on  the fibers can be withdrawn,
rotated or repositioned. the fiber engaging surfaces. This in turn may also
Other prior art devices such as the connectors of pa- produce shifting of
the fiber center lines and for axial  tent Nos. 4,391,487 and 4,435,038 are
permanently separation of the fiber end faces.                 crimped or
adhesively bonded and cannot be reused. Forces high enough to embed the
fiber uniformly   5   The splice element is mounted in a housing that re-
into each of the clamping surfaces of the splicing ele-  ceives the ends of
the fibers to be spliced and con- mentof the connectorof the present
invention byduc-  tains chamfered openings that direct the fibers into tile
deformation can be generated easily through the  the element. A cap portion
of the connector fits over hinged lever structure afforded by the levers of
the  the splice element and into the housing to cam the splicing element. A
single small plastic case contain-  10  levers of the splice element closed
to complete the ing a sliding cap can easily produce forces large  splice.
enough to move the hinged levers of the splicing ele- ment toward each
other and clamp the fiber In the   Summary of the Invention passageway.
Other prior art devices such as the con- nector of patent No. 4,435,038
require large cumber-  15  According to the present invention there is pro-
some crimping tools capable of producing very high  vided a splice
connector for making butt splices be- localized forces to clamp the fibers
in the splice struc-  tween two optical fibers comprising: ture.
a splice element formed of a longitudinallyfold- Once clamped, the splicing
element of the con-   able sheet of deformable material, said sheet com-
nector of the present Invention maintains uniform   20  prising three
longitudinal generally planar fiber sup- compressive loads on the fibers
which result in high  porting surfaces which collectively define therebetw-
fiber tensile load retention, and excellent thermal cy-  eon, when said
sheet is in said longitudinally folded cling stability. The fiber clamp
forces are maintained  state, a longitudinal optical fiber passageway of
gen- by elastic energy stored in the levers of the splicing  erally
triangular cross-section for receiving therein element as well as in the
clamping structure. Other  25  two fiber ends in abutting relationship to
be spliced prior art devices such as the connector of patent No.  together,
said sheet extending in the lateral direction 4,435,038 tend to relax or
elastically recover slightly  beyond the fiber supporting surfaces so as to
form after removal of the splice crimping tool forces. This  two lever
portions which may be urged together so as relaxation may result in a
slight loosening of the fiber  to cause at least one of said surfaces of
the formed in the locating channel which can lead to reduced pull  30
fiber passageway to be moved to constrict the passa- out forces as well as
fiber end face separation during  geway and each fiber supporting surface
to deform thermal cycling.                                   uniformly
around end portions of inserted optical fib- During the fiber centering and
splicing process in  ers to clamp said fiber end portions; the splicing
element of the connector of the present     a body member of generally
parallellepipedic invention, clamping loads are generated on the fiber.  35
configuration having a bottom surface, a top surface Since glass has very
high compressive strength,    opposed side surfaces and end surfaces, and
further these loads tend to embed the fibers slightly Into the  having an
open longitudinal cavity formed into said three ductile fiber supporting
surfaces forming the  top surface for receiving said splice element in its
fiber channel in the element. These clamping loads on  longitudinally
folded state and with said lever portions the fiber cladding result in
excellenttensile load reten-  40  directed toward the top surface, and
aligned openings tion capabilities and thermal cycling stability for the
in said end surfaces communicating with said longi- splice. In addition,
the application of the clamping  tudinal cavity for directing the optical
fibers to be load is easily and quickly accomplished simply by  spliced
into the fiber passageway of the thus received squeezing together the
levers of the splice element.  splice element; and Other prior art devices
such as the fiber centering de-  45  a cover for closing the open cavity of
the body vice of patent No. 4,391,487 require adhesives to  member whilst
simultaneously causing the clamping bond the fiber to the external splice
structure beyond  of the fibers inserted in the splice element received the
fiber centering blocks. These adhesives can be  therein, said sliding cover
comprising a longitudinal difficult to apply and to cure uniformly.
lid provided with a pair of downwardly extending and The splicing elementof
the connectorofthe pres-  50   mutually diverging longitudinal cam bars,
and said ent invention has also been designed to permit reuse.  cover being
adapted to be firstly retained onto the If it becomes necessary to remove
fibers from or re-  body member before the closing thereof, with its pair
position fibers within the splice, the clamping force  of cam bars In the
longitudinal cavity for receiving the provided by the levers of the
splicing element can be  two lever portions of said splice element
therebetw- easily removed, and the elastic memory in the levers  55   een,
and to be then moved In its closing and clamping and hinge sections will
cause the fiber locating and  position with said pairof cam bars sliding
towards the 



damping surfaces to move apart or reopen. The      cavity bottom to cam
said lever portions of the splice clamping loads on the fibers are then
released, and  element towards each other to bring said fiber sup- 3    5
EP 0 338 758 B1                 6 porting surfaces against theoptical
fiberend portions  with sufficient force that the three surfaces are de-
disposed in said passageway for aligning and clamp-  formed by the fiber.
Should the two fibers differ in ing said end portions in axially aligned
abutting rela-  outside diameter the deformation of the surfaces may
tionships.                                         vary due to the two
sizes of fibers but the surfaces A connector for making butt splices
between two   5   will be deformed by both fibers to align the axes of the
optical fibers in accordance with the present inven-  two fibers. tion is
thus self contained. Thesplice element in a pre-  The connector is
preferably reopenable and is ferred embodiment comprises a rib having a
first sup-  provided with means for retaining the element in the
portsurfaceforafiberand a pairof levers having fiber  base which are
separate from the cap so the cap can supporting surfaces which levers are
pivoted in rela-  10  be lifted back to Its original open position without
rais- tionship to said rib to force said supporting surfaces  ing the
element from the base. against optical fiberends disposed therebetween and
align their axes.                                  Brief Description of the
Drawing The splice element more specifically in an em- bodiment comprises a
folded sheetformed In one sur-  15  The present invention will be further
described face with two parallel grooves having converging   with reference
to the accompanying drawing, where- walls which define, therebetween, a rib
having a fiber  in: supporting surface. The other walls of the grooves
Figure l Is a plan view of a sheet forming one em- are separated at their
base portions from the con-     bodiment of a splice element used in an
embodi- verging walls by land areas at which the sheet is fold-  20  ment
of a splice connector according to the inven- ed. The other walls extend
from the land areas at     tion; which the sheet is folded to the one
surface of the    Figure 2 Is an end view of the sheet of Figure 1; sheet
in which the grooves are formed and define two  Figure 3 is a side view of
the splice element after additional fiber supporting surfaces which
together   the sheet has been folded; with thefibersupporting surface of
the rib form apas-  25  Figure 4 is an end view of the splice element sage
for receiving an optical fiber when the sheet is  ready to accept an
optical fiber, folded. The sheet has edge portions which diverge
Figure 5 Is an enlarged fragmentary cross- from each other and extend past
the passageway to     sectional view of the sheet of Figure 1; define the
pair of levers which are used to drive the  Figure 6 is an end view of a
splice element with fiber supporting surfaces together. These levers are
30  an optical fiber disposed in the closed element; cammed toward each
other to reduce the size of the    Figure 7 is an exploded perspective view
of the passageway and bring the fiber supporting surfaces    splice
connector of the present invention incor- against circumferentially spaced
areas of the optical  porating the splice element of Figures 1 through
fibers for aligning their axes. The levers are urged to-  5; gether and
held In fiber clamping position by closing   35  Figure 8 is a plan view of
the connector of Figure the cap onto the base.
7; The splicing element is preferably made of a ma-   Figure 9 is a front
elevational view of the splice terial having an elastic yield strength
sufficient to  connector of Figure 8, partly in section to show In- clamp
the fiber supporting surfaces against a fiber   terior portions; and
ductile enough to embed the fibers into the sup-  40  Figure 10 is a
sectional view taken along the line porting surfaces. A preferred material
is aluminum    10 - 10 of Figure 9; which is ductile at stress levels above
41 to 55 MPa   Figure 11 Is a sectional view taken along the line (Mega
Pascals) (6 to 8 ksi) but elastic at lower stress  11 - 11 of Figure 9;
levels to afford sufficient elasticity to maintain a con-  Figure 12 is an
exploded perspective view of an- tinual compressive force on the optical
fibers once   45  other embodiment of a splice connector of the the levers
have been brought together.                 present invention; The base in
the splice connector provides means    Figure 13 is a plan viewof the
connector of Figure for supporting the deformable metal splicing element
12; and has openings for directing the ends of optical fib-  Figure 14 is a
front elevational view of the con- ers to be connected into the element.
Cover means   50  nector of Figure 13, partly in section to show in- are
provided to urge the edge portions of the splice  terior parts; element
together to hold the same resiliently against  Figure 15 is an end view of
the connector of Fig- the optical fibers. The squeezing of the levers is
af-  ure 14; 



forded by parallel transversely spaced cam bars on    Figure 16 is a
vertical sectional view of a splice the sides of the cover which receive
the levers of the   55  connectorfor multiple fibers incorporating the de-
splicing element therebetween and bring the fiber     formable splice
element of Figures 1 through 5; supporting areas against the optical fibers
or more   Figure 17 is a cross-sectional view of the connec- generally
against the cladding on the optical fibers  tor of Figure 16 taken along
the line 17- 17; and 4    7                   EP 0 338 758 B1
8 Figure 18 is a vertical sectional view of a second  surfaces 23,18, and
30 produce a channel with lines embodiment of a splice connectorformultiple
fib-  of contact spaced at approximately 1200 internals ers of a buffer
tube or cable.                 around the circumference of the fiber to
engage the fibers substantially uniformly along the length of the
Description of the Preferred Embodiment       5   fiber ends in the
element. The sheet 12 is provided with bevelled, flattened The present
invention will be described with ref-  or flared surfaces 33 and 34 at
opposite ends of the erence to, the accompanying drawing wherein Fig-  rib
16 and walls of the grooves 14 and 15. These flat- ures 1 through 6
illustrate a novel ductile deformable  tened areas 33 and 34 define funnel
like entrance splice element, generally designated 11, for use in an  10
areas into the passageway defined by the surfaces optical fiber connector
of various forms according to  23, 18 and 30 of the splice element. The
sheet 12 Is the present invention as herein described. The splice
preferably formed of a metal, such as an aluminum element is formed from a
sheet 12 of a deformable  sheet of 0.5 mm (0.020 inch) thick alloy 3003
with a elastic material. The sheet 12 has a pair of parallel  temper of 0.
The hardness of the material can be be- grooves 14 and 15 formed generally
centrally thereof  15  tween 23 and 32 on the Brinnell scale (BHN) and the
which grooves define therebetween a rib 16 having  tensile yield strength
can be between 35 to 115 MPa an optical fiber supporting surface 18. The
sheet 12  (Mega pascals) (5to 17ksi). Anotheralloy is 1100 with has levers
20 and 21 on eitherside of the grooves 14  a temperof 0, H14orH-15anda
tensile yield strength and 15 which levers serve as means for drawing the
and a hardness within the ranges recited above. Both fiber supporting
surfaces on the sheet toward each   20  alloys provide a material which is
softer than the glass other to align the axes of fibers positioned in a
pas-  of the optical fiber and the cladding but ductile under sageway
defined by the supporting surface 18 and  the clamping pressures applied to
the optical fibers. two additional surfaces by affording deforming com-
Such deformation is sufficient that the surfaces 23, pressive engagement
therewith.                    18 and 30 conform to the optical fibers
contacted and Referring now to Figure 5 there is shown in en-  25  should
one fiber be larger than another, the surfaces larged scale the shape of
the grooves 14 and 15. The  will deform sufficiently to clamp onto both
fiber ends sheet is stamped, coined ormolded to provide prefer-  and be
deformed even by the smallest of the two fib- ably nine surfaces formed in
the face orsurface 31 of  ers. Thus, the splice element 11 will center the
core the sheet 12. The surface 23 is disposed at an angle  portions of the
optical fibers in aligned position such of [err] to a vertical line orline
perpendicularto the face  30  that 90% orbetterof the core positionswill be
aligned. of the sheet to form one optical fiber supporting sur-  The
material of the sheet 12 is also resilient such that face, surface 24 is
disposed atan angle of42.5 tothe  the elastic limit of the material in the
hinge areas and vertical and together with surface 23 form one wall of
levers is not exceeded when the sheet is folded to the groove 15. The base
of the groove 15 is defined  contact a fiber therein. The elasticity of the
material by a land area 25 along which the sheet 12 is folded   35  Is such
that the levers 20 and 21 will maintain a com- to form the pivot line for
the side portion 20 to move  pressive force on the optical fiber after the
splice is surface 24 near a surface 26 forming a wall of the  made to
restrict the fibers from pulling out or the cen- groove 15 and one side of
the rib 16. The rib 16 has  ters of the fibers from shifting from their
position of the surface 18 defining a support surface and the  alignment
with each other. This continued spring other wall or surface defining the
rib is surface 27.  40  compression also restricts changes in the perfor-
The base of the groove 14 has a land area 28 joined  mance of the splice
with changes in temperature. The to wall 27 and a first part or surface 29,
corresponding  reserve forces of this spring compression are always to
surface 24, and surface 30 corresponding to sur-  present when the splice
has been completed. face 23, forming the otherwall of groove 14. Surfaces
The fibers are retained In the element such that 26 and 27 are disposed at
an angle of [err] to the   45  the pull-out force will exceed the tensile
strength of vertical line. The surface 18 is recessed from the pri-  the
glass fiber. mary surface 31 of the sheet 12 sufficiently that when      In
a preferred example, the surface 18 has a the sheet 12 is folded at the
land areas 25 and 28 to  width of 0.152 mm (.0060 inch) and is recessed
0.109 dispose the levers 20 and 21 at 15 to [err] apart the  mm (0.00433
inch) from the surface 31. From the surfaces 23,18 and 30 will be disposed
toform a pas-  50  center line through the rib 16 to the base of surfaces 



sageway to accept the desired sized fiber easily and  26 or 27 is 0.317 mm
(0.0125 inch), the width of sur- engage the surface of a cylindrical fiber
placed within  faces 25 and 28 is 0.0838 mm (0.0033 inch). The dis- the
passageway at locations approximately [err]    tance from the center line
through the rib 16 to the apart. This is generally illustrated in Figure 6.
Surfac-  junction between surfaces 23 and 24 is 0.582 mm es 18,23, 24, 25,
26, 27, 28, 29, and 30 may also be  55  (0.0229 inch) and from the center
line to the junction curved slightly transversely about an axis instead of
between surfaces 23 and 31 is 0.833 mm (0.0328 being planes but straight
longitudinally. The only re-  inch). The sheet 12 is normally 17.78 mm (0.7
inch) striction on the surface geometry is that the 3 contact  long by 7.62
mm (0.3 inch) wide along the major 5    9                  EP 0 338 758 B1
10 edges.                                            and 54 and have
detente 66 on their outer facing sur- In tests, twenty sample elements were
made us-  faces cooperating with the shoulders 57 such that ing the
geometry and dimensions defined above. Ten  when the cover 60 is placed on
the base 40 it Is re- elements were made from 1100 series aluminum of 0
tained against displacement and when forced into the temper and ten samples
were made in 1100 series   5   body member to place the bars 62 and 63
deeply into aluminum of H15 temper. The same single mode fiber  the recess
52 the detents 66 lock the cover in the was used In making the splices in
all sample ele-  splice forming position. ments. The average insertion loss
forthe H15 temper   The splice element 11 normally has a gel dis- samples
was approximately 0.10db and for the 0 tem-  posed in the area of the fiber
receiving passageway per samples it was approximately 0.15 db. In thermal
10   which has index of refraction matching characteris- cycling tests
where the elements were subjected to  tics to glass to improve the
continuity of the transmis- [err] for one hour, room temperature for one
hour,  sion through the splice. one hour at [err], one hour back at room
tempera-      When the connector is assembled as shown In ture, etc. showed
a variation of less than 0.1 db loss  Figures 8 through 11 the element 11
is disposed in the over two weeks using known equipment for measur-  15
recess 52 and held in a fiber receiving position by the ing insertion loss.
cover 60 retained on the body member in a set posi- Figure 7 shows one
embodimentof an opticalfib-  tion. The chamfered openings 49 and 50 extend
in er connector constructed according to the present in-  from the end
walls 47 and 48, beneath the bottom vention, which connector is generally
designated 40  walls of the recesses 53 and 54, in aligned position and
comprises a body member4l, the splice element  20  with the fiber
passageway of the element 11. When 11 and a cover 60. The member 41 and
cover 60 are  the free ends of two fibers to be spliced are posi- formed of
a rigid high temperature stable plastic ma-  tioned in the connector, one
into each opening 49, 50 terial. The member 41 is a generally box like
member  to meet at approximately the center of the element with a recess In
one wall, forming a splice element re-  passageway, a closing force is
applied against the lid ceiving cavity, and chamfered fiber receiving open-
25  61 of the cover and against the bottom wall 44 of the ings in each end
communicating with the recess to di-  body member to drive the cam bars 62
and 63 over rect fibers Into the element 11. The body member il-  the
levers 20 and 21 of the splicing element 11 to urge lustrated in Figures 7,
8, 9, 10, and 11 comprises a  or cam the fiber supporting surfaces 23, 18
and 30 bottom wall 44, transversely spaced side walls 45 and  onto the
fiber ends for centering the fibers and mak- 46, end walls 47 and 48,
formed with the optical fiber  30  ing the splice therebetween. receiving
openings 49 and 50, and a top wall 51, re-  Figures 12, 13, 14 and 15
disclose a further em- cessed with a central elongate element receiving re-
bodiment of the optical fiber connector of the present cess 52 and two end
recesses 53 and 54. The recess-  invention. This connector, generally
designated 70, is es 53 and 54 are separated from the recess 52 by wall
adapted to form a splice between two optical fibers, members 55 and 56
respectively and are not cut into  35  but It provides a connector which
can also be reop- the block as deeply as the central recess 52. The in-
ened to allow removal of the fiber ends If it is desired side opposed
surfaces of the walls of the recesses 53  to open the splice for any
reason. and 54 are formed with one or more shoulders 57       The connector
70 comprises a body member 71, forming catches which cooperate with detent
means  the splice element 11 two end inserts 72 and 73, and on the cap 60
to retain it in place.          40  a cover 75. The member 71 is formed of
a rigid poly- The cover 60 affords means for engaging the lev-  meric
material and Is a generally box-like member ers 20, 21 of the splicing
element 11 and forurging the  with a recess In one wall, forming an element
receiv- same toward each other uniformly to secure the ends  ing cavity,
and Insert receiving openings in each end of optical fibers in the element
in an aligned light  communicating with said recess to position therein
transmitting relationship with each other. The cover  45  two Inserts
which, with the base, define two fiber re- 60 comprises a top pressure
receiving lid 61 having  ceiving passages for directing the optical fibers
into on one surface a pair of parallel transversely spaced  the element 11.
The body member illustrated in Fig- 



longitudinal cam bars 62 and 63 and a pair of detent  ures 12, 13, 14 and
15 comprises a bottom wall 76, means 64, 65 which cooperate with the
shoulders 57      transversely spaced side walls 77 and 78, end walls in
the recesses 53 and 54 to lock the cover 60 initially  50  79 and 80,
formed with the insert receiving openings in a cover retaining position or
set position and sec-  81 and 82, and a top wall 83, recessed with a
central ondly in a cover locked position with the splicing ele-  elongate
element receiving recess 84. The side walls ment 11 closed onto the fibers.
The detent means il-  77 and 78 are recessed to receive the sides of cover
lustrated include a pair of transversely spaced walls  75. The insert
receiving openings 81 and 82 commu- 64 and 65 depending from the surface of
the lid 61 op-  55   nicate with the recess 84 to allow the insertion of
the posite the pressure receiving surface and adjacent  end inserts 72 and
73 to a locking position with the each end of the lid 61. The walls 64 and
65 are posi-  splicing element 11 as will be hereinafter explained. tioned
to have an interference fit with the recesses 53  The inside opposed
surfaces of the walls 77 and 78 6    11                 EP 0 338 758 B1
12 defining the ends of the recess 84 are formed with  inserts 72 and 73 in
place the detents 101 and 102 one or more shoulders 85 forming catches
which co-  and shoulders 104 hold them from displacement. The operate with
detents on the cap 75 to retain It in place.  end inserts 72 and 73 will
thus hold the splicing ele- The cover 75 affords means for engaging the
lev-  ment 11 from being displaced by the bars 92 and 93 ers 20 and 21 of
the splicing element 11 and for urging   5   if it is later desired to lift
the cover 75 off of the base, the same toward each other uniformly to
secure the  even aftermaking a splice. The cover 75 may be lifted ends of
optical fibers in the element Into an aligned  back to its original set
position by forcing itto became position with each other. The cover 75
comprises a  released from the detents urging a locking engage- top
pressure receiving lid 91 having on one surface a  ment with the base.
Notches 105 and 106 are formed pair of transversely spaced cam bars 92 and
93 hav-  10  in the recessed areas of the side walls 77 and 78 re- ing
opposed inner diverging surfaces and extended  spectively to provide spaces
between the projecting ends. The extended ends of the pair of bars 92 and
sides of the bars 92 and 93 on the cap and the body 93 are formed with
detent means which cooperate   member for insertion of jaws of a removal
tool to lift with the shoulders 85 in the recess 84 to position the  the
cap back to its original set position before splicing cover 75 initially in
a cover retaining position or set  15  from the base. position and secondly
in a cover locked position with  When the splice connector 70 is assembled
as the splicing element 11 closed ontothefibers. The de-  shown in Figures
12 through 15, the element 11 is dis- tent means illustrated include
protruding detente 95  posed in the recess 64 and held in a fiber receiving
positioned to have an interference fit with the inside  position by the cap
75 retained on the base 71 in a set surfaces of the walls 77 and 78, and
particularly with  20  position and by the end inserts 72 and 73. When the
the shoulders 85, such that when the cover 90 is  free ends of two fibers
to be spliced are inserted into placed on the base 71 it is retained
against displace-  the passages formed between the end inserts and ment and
when forced into the base to place the bars  the body member and are
positioned in the connector 92 and 93 into the recess 84 between the side
walls  element 11 to approximatelythe centerof the element 77 and 78 the
detente lock the cover in the splice  25  passageway, a dosing force is
applied against the forming position. The cover 75 is also provided with
cover 75 and against the bottom wall 76 of the body projecting sides on the
bars 92 and 93 to be received  member to drive the cam bars 92 and 93 over
the lev- in recessed areas along the upper sides of the side  ers 20 and 21
of the splicing element 11 to close the walls 77 and 78.
fibersupporting surfaces 23, 18 and 30 onto the fiber The end inserts 72
and 73, as illustrated in Fig-  30 ends making the splice therebetween.
ures 12, 13 and 14, are formed for insertion Into the  The splice
connectors thus described provide openings 81 and 82 of the body member.
The inserts  connectors which are readily usable in the field to are formed
on their lower surface with semicircular  make butt splices between optical
fibers by applying grooves 96 which cooperate with semicircular
sufficientforce againstthe capto dose the same onto grooved surfaces 97
formed in the lower part of the   35  the base. The parts are formed to fit
together such openings 81 and 82 to define fiber receiving passag-  that
the closing force is applied generally uniformly es. The passages so formed
cooperate and are      along the levers of the splicing element to engage
the aligned with the passageway in the splicing element  optical fiber ends
and emboss the surfaces 23, 18 11 to guide optical fibers into the element.
The end in-  and 30 by the fibers to center and retain the fibers in serts
72 and 73 also have tongues 98 which extend   40  their proper aligned
positions. into the element receiving cavity 84 to a position for
Referring now to Figures 16 and 17, there is illu- retaining the element 11
in the cavity. The notches  strated a cable splice connector for forming
buttsplic- 100 in the corners of the sheet 12 defining the ele-  es between
a plurality of optical fibers. The connec- ment 11, see Figure 1, afford a
recess to receive the  tor, generally designated 110, comprises a molded 



tongues 98 of the end inserts affording the Interfer-  45  body 111 adapted
to be removably mounted to a tray ence between the parts to retain the
element 11 in the  or frame by fastening members 112 extending body member.
The tongues 98 are positioned Inside  through hole means In the molded
body. The body and below the ends of the cover 75 and the associat-  member
111 is rectangular and comprises a plurality ed detent means, but do not
interfere with the bars 92  of spaced parallely positioned modules or
oblong and 93 moving over the levers 20 and 21 to dose the  so  sockets 114
joined by webs 115. The sockets 114 element onto the fibers.
each comprise side walls 116 and 117, and end walls Formed on the end
inserts 72 and 73 are also de-  118 and 119, joined by a bottom wall 120.
The side tents 101 and 102 for retaining the Inserts 72 and 73  walls 116
and 117 are generally parallel and the end in the base. The detents 101 and
102 are positioned  walls are positioned generally in a plane with the end
between the body of the Insert and the tongues 98.  55   walls of the other
sockets. The walls of the sockets The detents 101 and 102 engage shoulders
104     114 are formed to define an elongate splice element formed at the
position on the top wall 83 where the  receiving recess 121. The bottom of
the recess 121 openings 81 and 82 intersect the cavity 84. With the  is
shaped to receive the folded end of an element 11. 7    13
EP 0 338 758 B1                14 Arecess 122 Is formed adjacent each end
of the boss  positioned in a recess in the socket 136 and a cover 114 and
is separated from the recess 121 by a trans-  140 is positioned above each
recess to clamp the verse septum 124. The end walls 118 and 119 are
splice element onto the ends of optical fibers thread- each provided with
an optical fiber receiving opening  ed Into the openings at the ends of the
sockets. The 125 communicating with the recess 121. The open-   5   covers
140 are similar to the covers 126 and include ings 125 preferably are
chamfered at the end wall to  the cam bars for closing the splicing element
onto the aid in threading a fiber into the opening 125. The  fibers and the
detent means for securing the cover to openings 125 extend beneath the
recesses 122 as   the socket. shown in Figure 17. The recesses 122
cooperate to    The connector 135 can be divided diametrically define
detent means for retaining a cover 126 on each   10  or along two radii or
along a chord to reduce the num- of said sockets 114.
ber of modules or sockets 136 on the connector. Thus The cover 126
comprises a top wall 128 which Is  the remaining modules are arranged in an
arcuate ar- as wide as the socket 114 and fits between the end  ray of two,
three, etc., sockets. walls 118 and 119 which project above the side walls
The hub 137 is provided with a recessed area 142 116 and 117. The top 128
has a pairof spaced parallel  15  to reduce the material in the hub. This
recess may cam bars 129 depending from the inside surface of  also support
the connector 135 on a rod or be provid- the top to fit within the side
walls 116 and 117. The  ed with a fastener through a center axially
extending bars 129 are spaced from each other sufficiently to  hole which
splices the strength member of the buffer receive the levers 20 and 21 of
the splicing element  tubes or cables. 11 therebetween and to cam the same
toward each   20  The sockets 114 and 136 can be constructed to other
sufficiently to clamp a pair of fiber ends in the  have inserts which fit
into openings in the end walls element, as described above. Detent means
are pro-  of the socketsforthe purpose offorming the openings vided to
secure the cover 126 onto the socket in a first  through which the fibers
are guided into the deform- set position to retain the cover on the socket
114 and  able metal splicing element and to retain the splicing in a second
closed position completing the splice. The  25  element 11 in place. Such
alternative structure for the detent means illustrated comprise a pair of
spaced  sockets 114 and 136 is illustrated in Figures 12, 13, projections
130 and 131 positioned adjacent each  14, and 15. end of the top 128 which
fit into the recesses 122. The  The connector of this Invention provides a
con- projections 130 and 131 each comprise two spaced  nectorforuse in
connecting the optical fibers of a buf- panels, each having an interference
fit with side walls  30  fer tube or of a cable and readily organizes the
splic- 116 and 117. The walls and panels are provided with  es. The molded
bodies, supports, body members, opposed detents, recesses, shoulders, or
the like to  covers and end Inserts of the splice connectors are
mechanically retain, permanently or removably, the  preferably molded from
a glass loaded polymeric for- cover 126 in place on the socket. Each socket
114 has  mulation identified as Vectra Al 30 available from En- a separate
cover 126 as described to individually  35  gineering Plastics Division of
Hoechst Celanese Cor- make the butt splices between the optical fibers.
poration of Chathan, New Jersey, U.S.A. This mate- Asupporting rib 132 is
provided on one side of the  rial has a high heat deflection temperature
and will molded body 111. The rib 132 strengthens the hous-  not cold flow
under the pressures applied by the lev- ing and extends around the openings
through the   ers 20 and 21. body for the fasteners 112 to form a
reinforcing boss.  40 The rib can extend along each edge of the body 111 



and connect to bosses around each of four openings  Claims for fasteners
112. The openings are formed in mount- ing flanges 132 extending beyond the
end sockets  1. A splice connector for making butt splices be- 114 of the
plurality of sockets.             45      tween two optical fibers
comprising: The actual number of sockets 114 on a molded           a splice
element (11) formed of a longitu- body 111 will depend on the application
of the connec-  dinally foldable sheet of deformable material, said tor.
sheet comprising three longitudinal generally pla- The connector 135
illustrated in Figure 18 corre-  nar fiber supporting surfaces (18, 23, 30)
which sponds generally to the connector of Figures 16 and   50
collectively define therebetween, when said 17, with the basic difference
being the sockets, illu-  sheet is in said longitudinally folded state, a
long- strated generally as 136, are positioned on a support  itudinal
optical fiber passageway of generally tri- 138 in a radial array. The
sockets 136 extend parallel  angular cross-section for receiving therein
two to a common axis and the longitudinal axes of the    fiber ends in
abutting relationship to be spliced sockets are parallel. The support 138
is molded to  55  together, said sheet extending in the lateral direc- form
a hub 137 around which a plurality of sockets   tion beyond the fiber
supporting surfaces so as 136 are positioned. The walls of the sockets are
to form two lever portions (20, 21) which may be formed integrally with the
hub. A splice element 11 is  urged together so as to cause at least one of
said 8    13                 EP 0 338 758 B1                 14    *   C
L   M   S   * A recess 122 is  formed adjacent each end of the boss
positioned In a recess in the socket 136 and a cover 114 and Is separated
from the recess 121 by a trans-  140 is positioned above each recess to
clamp the verse septum 124. The end walls 118 and 119 are   splice element
onto the ends of optical fibers thread- each provided with an optical fiber
receiving opening  ed Into the openings at the ends of the sockets. The 125
communicating with the recess 121. The open-   5   covers 140 are similar
to the covers 126 and include ings 125 preferably are chamfered at the end
wall to  the cam bars for closing the splicing element onto the aid in
threading a fiber Into the opening 125. The  fibers and the detent means
for securing the cover to openings 125 extend beneath the recesses 122 as
the socket shown in Figure 17. The recesses 122 cooperate to     The
connector 135 can be divided diametrically define detent means for
retaining a cover 126 on each   10  or along two radii or along a chord to
reduce the num- of said sockets 114.                              berof
modules or sockets 136 on the connector. Thus The cover 126 comprises a top
wall 128 which is  the remaining modules are arranged In an arcuate ar- as
wide as the socket 114 and fits between the end  ray of two, three, etc.,
sockets. walls 118 and 119 which project above the side walls  The hub 137
is provided with a recessed area 142 116 and 117. The top 128 has apairof
spaced parallel  15  to reduce the material in the hub. This recess may cam
bars 129 depending from the inside surface of  also support the connector
135 on a rod or be provid- the top to fit within the side walls 116 and
117. The  ed with a fastener through a center axially extending bars 129
are spaced from each other sufficiently to  hole which splices the strength
member of the buffer receive the levers 20 and 21 of the splicing element
tubes or cables. 11 therebetween and to cam the same toward each   20  The
sockets 114 and 136 can be constructed to other sufficiently to clamp a
pair of fiber ends in the  have inserts which fit into openings in the end
walls element as described above. Detent means are pro-  of the
socketsforthe purposeofforming the openings vided to secure the cover 126
onto the socket in a first  through which the fibers are guided into the
deform- set position to retain the cover on the socket 114 and  able metal
splicing element and to retain the splicing in a second closed position
completing the splice. The   25  element 11 in place. Such alternative
structureforthe detent means illustrated comprise a pair of spaced  sockets
114 and 136 is illustrated in Figures 12, 13, projections 130 and 131
positioned adjacent each  14, and 15. end of the top 128which fit into the
recesses 122. The  The connector of this onvention provides a con-
projections 130 and 131 each comprise two spaced  nectorfor use in
connecting the opticalfibers ofa buf- panels, each having an interference
fit with side walls  30  fer tube or of a cable and readily organizes the
splic- 116 and 117. The walls and panels are provided with  es. The molded
bodies, supports, body members, opposed detente, recesses, shoulders, or
the like to  covers and end inserts of the splice connectors are
mechanically retain, permanently or removably, the  preferably molded from
a glass loaded polymeric for- cover 126 in place on the socket. Each socket
114 has  mutation identified as Vectra Al 30 available from En- a separate
cover 126 as described to Individually  35  gineering Plastics Division of
Hoechst Celanese Cor- make the buff splices between the optical fibers.
poration of Chathan, New Jersey, U.S.A. This mate- Asupporting rib 132 is
provided on one side of the  rial has a high heat deflection temperature
and will molded body 111. The rib 132 strengthens the hous-  not cold flow
under the pressures applied by the lev- 



ing and extends around the openings through the   ers 20 and 21. body for
the fasteners 112 to form a reinforcing boss.  40 The rib can extend along
each edge of the body 111 and connect to bosses around each of four
openings  Claims for fasteners 112. The openings are formed in mount- ing
flanges 132 extending beyond the end sockets  1. A splice connector for
making butt splices be- 114 of the plurality of sockets.             45
tween two optical fibers comprising: The actual number of sockets 114 on a
molded            a splice element (11) formed of a longitu- body 111 will
depend on the application ofthe connec-  dinallyfoldable sheetof deformable
material, said tor.                                                  sheet
comprising three longitudinal generally pla- The connector 135 illustrated
in Figure 18 corre-  nar fiber supporting surfaces (18, 23, 30) which
sponds generally to the connector of Figures 16 and   50  collectively
define therebetween, when said 17, with the basic difference being the
sockets, illu-  sheet is in said longitudinally folded state, a long-
strated generally as 136, are positioned on a support  itudinal optical
fiber passageway of generally tri- 138 in a radial array. The sockets 136
extend parallel  angular cross-section for receiving therein two to a
common axis and the longitudinal axes of the     fiber ends in abutting
relationship to be spliced sockets are parallel. The support 138 is molded
to  55  together, said sheet extending In the lateral direc- form a hub 137
around which a plurality of sockets   tion beyond the fiber supporting
surfaces so as 136 are positioned. The walls of the sockets are     to form
two lever portions (20, 21) which may be formed integrally with the hub. A
splice element 11 is  urged together so as to cause at least one of said 8
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* surfaces of the formed fiber passageway to be      elongate fiber
supporting surface on said rib. moved to constrict the passageway and each
fib- ersupporting surface to deform uniformly around  3. A connector
according to claim 1 or 2 wherein end portions of inserted optical fibers
to clamp   said sheet is formed of a material having suffi- said fiber end
portions;                   5       cient elastic yield strength to permit
the lever por- a body member (41; 71) of generally par-     tions to clamp
said fiber supporting surfaces allellepipedic configuration having a bottom
sur-  against said fiber ends to embed said fiber ends face, a top surface
(61; 91) opposed side surfac-  into said fibersupporting surfaces (18, 23,
30). es and end surfaces, and further having an open longitudinal cavity
(52; 84) formed into said top   10  4. A connector according to claim 1 or
2 wherein surface for receiving said splice element In its   said material
is metal. long itudinally folded state and with said lever por- tions
(20,21) directed toward the top surface, and  5. A connector according to
claim 4 wherein said aligned openings (49, 50; 81, 82) in said end sur-
sheet Is formed of an aluminum alloy having an faces communicating with
said longitudinal cavi-  15  elastic yield strength of between 35 and 115
tyfor directing the optical fibers to be spliced into  MPa. the fiber
passageway of the thus received splice element and
6. A connector according to claim 3 wherein said a cover (60; 75) for
closing the open cavity  sheet is formed of aluminum and the sheet Is of
the body member whilst simultaneously caus-  20  about 0.5 mm thick. Ing
the clamping of the fibers inserted in the splice element received therein,
said sliding cov-  7. A connector according to claim 6 wherein said er
comprising a longitudinal lid (61, 91) provided  aluminum sheet is aluminum
alloy 3003. with a pair of downwardly extending and mutually diverging
longitudinal cam bars (62, 63; 92, 93),  25  8. A connector according to
claim 7 wherein said and said cover being adapted to be firstly re-
aluminum has a 0 temper. tained onto the body member before the closing
thereof, with its pair of cam bars in the longitudi-  9. A connector
according to claim 6 wherein said nal cavity for receiving the two lever
portions of  aluminum is alloy 1100 having a 0 temper. said splice element
therebetween, and to be then   30 moved in its closing and clamping
position with  10. A connector according to claim 1, 2, 3, 4, 5 or 6 said
pair of cam bars sliding towards the cavity   wherein said connector
further comprises means bottom to cam said lever portions of the splice
(72,73) disposed in said openings (81) in the end element towards each
other to bring said fiber     surfaces of said body member 71 for retaining
supporting surfaces against the optical fiber end   35  said splice element
(11) and for defining cham- 



portions disposed in said passageway for align-   fered holesforgulding an
end of asaid optical fib- ing and clamping said end portions in axially
er into said splice element (11). aligned abutting relationships. 11. A
connector according to any one of claims 1-9 2. A connector according to
claim 1 wherein said  40  wherein said connector further comprises detent
sheet of deformable material has opposite sur-     means (57, 64-66) for
retaining said cover (60) in faces and longitudinal sides, a pair of
parallel   a first position on said body member (41) and a grooves (14, 15)
being formed in one surface to    second position closing said cavity (52)
and com- define a pairoffold lines, two ofthe walls defining  pleting a
splice. said grooves having equal converging sides (26,  45 27) and forming
a central rib (16) defining a first  12. A connector according to any one
of claims 1-9 of said three elongate fiber supporting surfaces   wherein
said connector comprises detent means (18), the other two side walls
(24,29) forming the  (57) for respectively maintaining said cover in its
grooves being separated at their base portions     retaining position on
said body member and in its from said two of the walls by land areas (25,
28)  50  dosing and clamping position closing said cavity, at which said
sheet is folded, and said other two  and said cover and body member have
cooperat- side walls extending from said land areas to said  ing areas
(105, 106) for insertion of a tool to lift one surface (31) of said sheet
and including sur-  the cover from its closed position on said body face
areas (23, 30) defining the two other of said  member. three elongate fiber
supporting surfaces adja-  55 cent said pair of lever portions (20,21)
which two  13. A connector according to claim 1 wherein said other
supporting surfaces are disposed in an an-
connectorfurthercomprisesasupport (111,136), gularrelationship to each
otherand with said first  a plurality of said body members (114, 136) dis-
9    17                 EP 0 338 758 B1                   18    *    C  L
M   S    * posed on said support and a cover (126,140) and   offenen
Hohiraums des Korperelements, wah- asplicing member for eachsaid body
member.        rend gleichzeitig die in das darin befindliche Spleilelement
eingesetzten  Fasern festge- 14. A connector according to claim 13 wherein
said   idemmt werden, wobel die verschiebliche Ab- plurality of body
members (114) are arranged   5  deckungeinen langlichen Deckel (61,91)
umfalt, generally planar with side walls parallel and end  dermit einen
Paar nach unten ragender und aus- walls disposed in substantially the same
plane.   einander divergierender langlicher Nockenstan- gen (62, 63; 92,
93) versehen fst, und wobel die 15. A connector according to claim 13
wherein said    Abdeckung zunachst auf dem Korperelement plurality of body
members (136) are arranged in  10  festgehalten werden kann, bevor dieses
ver- an arcuate array.                                 schlossen wird,
wobei sich das Paar Nockenstan- gen in dem langgestrecken Hohiraum
befindet, 16. A connector according to claim 13 wherein said    um zwischen
sich die beiden Hebelabschnitte plurality of body members (136) are
arranged in   des Spleilelements aufzunehmen, und wobei die a radial array.
15      Abdeckung dann in die SchlieB- und Klemmposition bewegt wird, wo
sich das Paar Nockenstangen in Richtung zur Unterseite des Hohlraums
bewegt, PatentansprOche                                       um die
Hebelabschnitte des Splelaelements mit- einander In Eingriffzu bringen, um
die Faseraufla- 1. SplelfIverbInder zur Herstellung stumpfer Spleie   20
geflachen gegen die in dem Kanal angeordneten varbindungen zwischen zwei
optischen Fasarn,      Endabschnitte der optischen Faser zu drficicen,
umfassend:                                        so daB die Endabschnittb
axial und stumpfzuein- ain Spleilelement (11), das aus einer In Langs-
ander ausgerichtet und festgeldemmt werden. richtung faltbaren Folie aus
einem verformbaren Material besteht, wobel die Folie drei lfingliche,  25
2. Verbinder nach Anspruch 1, bel dem die Folio aus im allgemeinen ebene
Faserauflageflachen (18,     verformbarem Material einander entgegenge- 23,
30) umfalit, die im lingsgefaltsten Zustand   setzte Flachen und
Iangsseiten besitzt, wobei der Folie zusammen zwischen sich elnen langli-
ein Paar paralleler Furchen (14, 15) In einer F1a- chen Kanal fOr die
optische Faser von Im alige-   che ausgebildet ast, um ein Paar Falzlinien
zu bil- melnen draieckigem Querachnitt bilden, In dam   30  den, wobel zwei
der die Furchen begrenzenden zwei zu verspleieende Faserenden stumpfanein-
Wande gleiche konvergierende Seiten (26, 27) anderstofend aufgenommen
warden, wobel die        besitzen und eine mittige Rlppe (16) bllden, die 



Folle in seitlicher Richtung Oiber die Faseraufla-  ine erste der drei
langgestreckten Faseraufla- geflichen hinausragt, so daB zwei Hebelab-
geflachen (18) begrenzt, wobel die beiden ande- schnitte (20,21)
gebildetwerden, die zusammen-  35  ran die Furchen bildenden Seitenwinde
(24, 29) gedrflckt warden kannen, damit wenigastns aine    an Ihrem
Basisabschnitt von den belden Winden der Flachen des hergesteliten
Faserkanals be-     durch Stegbereiche (25,28) getrennt sind, an de- wegt
warden kann, um den Kanal zu verengen,       nen die Folle gefaltat wird,
und wobei die beiden und damit sich jade Faserauflagefliche gleich-
anderen Seitenwinde sich von den Stegberei- , mifaig um Endabschnitte der
eingesetzten opti-  40  chen zu der einen Fliache (31) der Folie er- schen
Fasern herum verformt, so daB die Fase-     strecken und Flichenbereiche
(23, 30) umfas- rendabschnitte eingeldemmt warden;                san, die
die beiden anderen der drei langge- eln Korperelement (41; 71) von im
aligemeinen     strecktbn Faserauflageflachen im Berelch der quaderformiger
Konfiguration mit einer Untersei-  beiden Hebelabschnitte (20,21)
begrenzen, wo- tb, einer Oberseite (61; 91), gegenflberliegenden   45  bei
die beiden anderen Auflageflichen Im Winkel Seitenflichen und Stirnflachen,
und des weite-    zueinander angeordnet sind, so daB aich die er- ran
miteinem ianggestreckten offenen Hohiraum     ste langgestreckte
Faserauflagefliche auf der (52; 84), der in der Oberselte ausgebildet let,
um  Rippe befindet. das SpleilSelement In selnem lingsgefalteten Zu- stand
aufzunehmen, wobei die Hebelabschnitte  50  3. Verbinder nach Anspruch 1
oder 2, bei dem die (20, 21) zur Obsrseite gerichtet sind, und mit zu-  Fol
aus einem Material mit ausreichender ala- einander ausgeichteten 6ffnungen
(49, 50; 81,     stischer Streckfestigkeit besteht, damit die He- 82) in
den Stirnflichan, die mit dam langge-      belabschnitte die
Faserauflageflichen gegen die streckten Hohiraum in Verbindung stshen,
umdie    Faserenden drOcken konnen, um die Faserenden zu verspleiflenden
optischen Fasern in den Fa-  55  in die Faserauflagefifchen (18,23,30)
einzubet- serkanal des so erhaltenen Splelfelements zu      tan. ffhren;
und eine Abdeckung (60; 75) zum Verachilefgen des  4. Verbinder nach
Anspruch I oder 2, bei dam das 10    19                  EP 0 338 758B1
20    *   C    L  M   S   * Material Metall ist.
von Korperelementen (114) im allgemeinen eben angeordnet sind, wobel die
SeitenwAnde parallel 5. Verbinder nach Anspruch 4, be! dem die Foile aus
verlaufen und die Stirnwande im wesentlichen In einer Aluminiumlegierung
mit elner elastlachen     derselben Ebene angeordnet sind. Streckfestigkelt
im Bereich zwischen 35 und 115   5 MPa besteht.
15. Verbindernach Anspruch 13, bel dem die Vielzahl von Korpereiementen
(136) in elner bogenf8rml- 6. Verbinder nach Anspruch 3, bei dem die Fole
aus    gen Anordnung angeordnet sind. Aluminium besteht und elne Dicke von
etwa 0,5 mm beskzt.                                  10  16. Verbinder nach
Anspruch 13, bei dem die Vielzahl von Korperelementen (136) In einer
radialen An- 7. Verbinder nach Anspruch 6, bel dam die Alumini-    ordnung
angeordnet sind. umfolie aus der Aluminiumlegierung 3003 be- steht. 15
Revendications 8. Verbinder nach Anspruch 7, bei dem des Alumi- nium den
Hartegrad 0 aufweit.                   1. Raccord d'6pissure pour
l'ex6cution d'eplssures bout A bout entre deux fibres optiques, compre- 9.
Verbinder nach Anspruch 6, bel dem das Aiumi-       nant: nium die
Legierung 1100 mit dem Hirtegrad 0 ist.  20    unelementd'epissure (11)
constitued'une feuilie longitudinalement pliable de matiere do- 10.
Verbinder nach Anspruch 1, 2, 3,4, 5 odor 6, bei  formable, la dite feulle
presentant trois surfaces dem der Verbinder des weiteren Einrichtungen
longitudinales sensiblement planes d'appui de fi- (72,73) umfaSt, die in
den 6ffnungen (81) In den   bre (1 8,23,30) qui definissent collectivement
en- Stirnfiachen des Korperelements (71) angeord-  25  tre elles, lorsque
ladite feuille est dane ledit etat net sind, um des SpleiSelement (11) zu
halten,    longitudinalement pli6, un passage longitudinal und um
abgeschrigte L8cher auszubilden, die        de fibre optique ayant une
section transversale ein Ende der optischen Faser in das Spleilele-
sensiblement triangulaire pour recevoir deux ex- ment (11) einfflhren.
trimitis de fibres mutuellement en butbs a rac- 



30      corder l'une A l'autre, ladite feuille s'btendant 11. Verbinder
nach einern der Anspruche 1-9, bei      dens la direction lat6rale au-dela
des surfaces dem der Verbinder des weiteren Halteeinrichtun-    d' appui de
fibre de maniere I d6finirdeux leviers gen (57, 64-66) umfal~t, die die
Abdeckung (60)    (20,21) qui peuvent Atre pressbs l'un vers I'autre in
elner ersten Position auf dam Korperelement     de maniere a deplacer
aumoins uno des dites (41) und in einer zwelten Position halten, in der  35
surfaces du passage de fibre form6, afin de re- der Hohlraurn (52)
verschlossen und ain SplieB-    duire le passage et de deformer chaque
surface vorgang beendet wird.                              d'appui de fibre
uniform6ment autourdes parties d'extrimlti de fibres optiques insdrbes,
pour blo- 12. Verbinder nach einem der AnsprOche 1-9, bei       quer
lesdites parties d'extrbmite des fibres; demderVerbindereine
Halteeinrichtung (57)um-   40        un corps (41,71) de configuration
sensi- fait, die Jewells die Abdeckung in ihrer Haltepo-  blement
parallii6plp6dique ayant une surface in- sition auf dam Korperelement sowle
in Ihrer den    ferieure, une surface sup6rieure (61;91), des sur- Hohiraum
verschlieBfenden Schlial- und Kiemm-      faces latirales opposees et des
surfaces d'extrb- position halt, und be! dam die Abdeckung und des   mite,
et comportant en outre une cavite longitu- K8rperelement zusammenwirkende
Bereiche   45      dinale ouverte (52,84) mbnagbe dens ladite sur-
(105,106) aufwelsen, In die ein Werkzeug einge-    face supirieure pour
recevoir ledit element setzt warden kann, um die Abdekkung aus ihrer
d'bpissure dans son btat longitudinalement plie et geschlossenen Position
auf dam K8rperelement       avec lesdits leviers (20,21) diriges vers la
surfa- zu heben.                                          ce supirieure, et
des trous alignbs (49,50;81,82) 50      mbnages dens lesdites surfaces
d'extremite et 13. Verblnder nach Anspruch 1, bel dam derVerbin-     on
communication avec ladite cavit6 longitudina- derdes welteren ine Auflage
(111, 136) umfal~t,   le pour gulder les fibres optiques A raccorder wobel
elne Vielzahl der Korperelemente (114,       dens le passage de fibre de
l'liment d'dpissure 136) auf derAuflage angeordnetsind, und au~er-
ainsi recu ; et dam elne Abdeckung (126, 140) und ein SplelB-  55       un
couvercie (60;75) pour farmer la caviti element fr jades Krperelement.
du corps tout en provoquant simultanement le blocage des fibres Insbrbes
dans l'6i1ment 14. Verbindernach Anspruch 13, bel dam die Vieizahl
d'ipissure requ dans cette cavite, ledit couvercle    21
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comprenant une plaque longitudinale     une limits 6lastique comprise entre
35 et 115 (61;91) qul comports deux ailes longitudinales A   MPa. effet de
came s'6tondant vers le bas et mutuelle- ment divorgentes (62,63;92,93) et
leditcouvercle  6. Raccord sulvant la revendication 3, dans lequel 6tant
pr6vu pour Atre d'abordretenu sur le corps   5  ladite feuille est en
aluminium et la feulile a une avant sa fermeture,ses deux alles de came
dtant    6paisseur de 0,5 mm environ. placoes dans la cavite longitudinale
pour recevoir entre elles lea deux leviers dudit el6ment d'epis-  7.
Raccord sulvant la revendication 6, dans loquel sure, et pour etre ensulte
amen6 A sa position     laditb feulile d'aluminium est en alliage d'alumi-
de fermetureoetde blocage, leadites deux ailes de   10  nium de type 3003.
cams coulissantverslefond de lacavite pour rap- procher par offet de came
lesdits leviers de l'o6l-  8. Raccord sulvant la revendication 7, dans
Isquel ment d'opissure l'un de l'autre afin d'amener les-  ledit aluminium
a une tromp. 0. dites surfaces d'appui de fibre contr leas parties
d'extr6mlte des fibres optiques placess dans Il-   15  9. Raccord suivant
la revendlcation 6, dans lequel dit passage pour aligner et bloquer
lesditss par-  ledit aluminium est un alliage de type 1100 ayant ties
d'extremitd en alignement mutuel axial bout   une tremps 0. A bout. 10.
Raccord sulvant la revendication 1,2,3, 4,5 ou 6, 2. Raccord suivant la
revendication 1, dans lequel  20  dans lequel ledit raccord comprend en
outre des laditb fouill de matiere d6formable comporte       moyens (72,73)
dispos6s dens lesdites ouvertu- des surfaces oppos6es et des bords
longitudi-      rs (81) des surfaces d'extr6mit6 duditcorps (71) naux, deux
ralnures paralleles (14,15) etant for-  pour rotenir ledit 6l6ment
d'opissure (11) et pour m6es dans une surface pour definir deux lignes
d6finir des trous chanfreines de guldage d'une de pliage, deux des parols
qul d6finissent lesdi-  25  extr6mit6 d'une dite fibre optique dans ledit
616- tos rainures ayant des faces convergentes 6ga-   - ment d'dpissure
(11). lea (26,27) at formant une nervure centrale (16) 



qui definit une premiere desdites trois surfaces  11. Raccord sulvant une
quelconque des revendica- allongees d'appui de fibre (18), lea deux autres
tions 1 A 9, dans lequel ledit raccord comprend en parols laterales (24,
29) fonnant les rainures  30  outre des moyens d'enclenchement (57,64-66)
6tant separ6es, A leurs bases, desdites deux des   pour retenir ledit
couvercie (60) dans une premie- parols par des r6gions de fond (25,28) A
l'endroit  re position, sur Is dit corps (41), et dans une desquelles
ladite fouille east pi6e, t lesdites deux  deuxieme position de fermeture
de laditb cavite autres parols lateralea s'6tondant A partir desdi-  (52)
et d'achevement d'une epissure. tea regions de fond jusqu'A ladite surface
(31) de   35 ladite feulile et comportant des r6gbons de surfa-  12.
Raccord suivant une quelconque des revendica- ce (23,30) qul d6finissent
les deux autres desdi-  tions I A 9, dans lequel ledit raccord comprend tes
troib surfaces allong6es d'appul de fibre ad-  des moyons d'enclenchement
(57) pour mainte- jacentes auxdits deux leviers (20;21), ces deux
nirleditcouvercedanssa position de retenue sur autres surfaces d'appui
etant disposess en rela-  40  ledit corps et dans sa position de fermeture
et de tion angulaire l'une par rapport A l'autre et par  blocage fermant
ladite cavite, respectivement, et rapport A la dite prenribre surface
allongee d'ap-  ledit couvercle et ledit corps pr6sentent des r6- pul de
fibre sur ladite nervure.                   glons cooperantbs (105,106)
pour l'insertion d'un outil permettant de soulever le couvercie A partir 3.
Raccord sulvant la revendication I ou 2, dans le-  45  de sa position
fermee sur ledit corps. quel laditefeulle esten une matlere ayantune re-
sistance de limito 6eastique suffisanto pour per-  13. Raccord suivant la
revendicatlon 1, dans lequel mettre aux leviers de serrer leadites surfaces
ledit raccord comprend en outre un support (111, d 'appui defibrecontre
lesdites extremites desfi-  136), une plurallt6 de dits corps (114,136)
dispo- bres, afin d'encastrer lesdites extr6mit6a des fi-  50  s96 sur
ledit support, etun couvercle (126,140) et bres dans lesditos surfaces
d'appui de fibre       un 6ldment d'6pissure pour chaque dit corps.
(18,23,30). 14. Raccord suivant la revendicatlon 13, dans lequel 4. Raccord
suivant la revendication 1 ou 2, dans le-  ladite pluralite de corps (114)
sont agences sen- quol ladite matiere est un metal.         55
siblement dons un plan, les parols lateralese Mant paralleles et lea parois
d'extr6mlti etant dispo- 5. Raccord suivant la revendicatlon 4, dans lequel
s6es sensiblement dons un mime plan. Wadit feuille eat en un alliage
d'aluminium ayant 12    23                  EP 0 338 758 B1
24             *   C    L    M   S   * 15. Raccord sulvant la revendicatlon
13, dans lequel ladite pluralit de corps (136) sontdlsposhs en un
agencement courbe. 16. Raccord sulvant la revendication 13, dans lequel   5
ladite pluralIti de corps (1386) sontdisposhs en un agencement radial. 10
15 20 25 30 35 40 45 50 55 13    


