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Another prior art patent is United States Letters Patent No. 4,339,172
which utilizes a foldable grip Background of the Invention
member that is placed within an elastomeric sleeve which affords
compressive forces against the grip 1. Field of the Invention
5   memberto assertpressure on the grip memberto grip each of the cables at
a number of equally-spaced This Invention relates to optical fiber splicing
ele-  points around its periphery. ments and in one aspect to an Improved
optical fiber  JP-A-5,219,547 discloses a splice element for centering and
holding device to afford the splicing of  optical fibers In which a
V-shaped metal sheet, for ex- and alignment of ends of optical fibers.
10  ample of copper, has fibers arranged on the groove of the V with their
ends facing each other. The metal 2. Description of the Prior Art
sheet is then bent around the fibers to maintain the fibers In alignment.
US-A-4,029,390 discloses a fold- The art is becoming replete with devices
for cen-  able holder for splicing optical fibers, the holder hav- tering
optical fibers for the purpose of aligning ends   15  ing corresponding
grooves on each side of a fold line. of optical fibers for spilicing the
ends of fibers for con-  An end portion of a fiber is placed in a grooveon
afirst tinued transmission of light rays along the fibers. The  side of the
fold line and a second end portion of afiber optical fiber used in the
telecommunications Industry  is placed in the corresponding groove on the
other is mostly asingle mode glassfiber. Thisfibertypically  side of the
fold line. The holder is then folded book- contains a 8[err]  1[err]
(micrometers) diameter central  20  fashion whereby the ends of the fibers
are brought glass core through which the optical signal is trans-  into
aligned abutting relationship. mitted. The core is surrounded by a glass
cladding    The device of the present invention utilizes three which has a
diameter of 125[err]  3[err]. The cladding  equally spaced contact surfaces
which form a fiber has a slightly different index of refraction than the
centering channel as do other prior art devices, but core.
25  the device contains easily definable functional and There are a number
of prior art devices which   performance improvements over the prior art.
These have been designed to make permanent connections   differences in
structure and means of operation are orsplices in single mode glass fiber.
To function prop-  discussed below. erly and produce a low loss splice,
these devices      The splicing element of the present Invention pro- must
align the core portions of the two fiber ends be-  30  vides high precision
movable fiber contact surfaces ing spliced to within approximately 10% of
their core  and integral actuation structure affording such move- diameter
or less than 1[err].                        ment in a single easy to
manufacture part. The fiber Some of the prior art devices attempt to
achieve  clamping surfaces are initially spaced far enough fiber end
centering and alignment by forcing the fib-  apart to allow fibers to be
easily inserted Into a chan- ers into a non-conformable "V" groove or
between   35  nel or passageway until the end faces are in contact.
non-conformable rods. These devices function satis-  This structure makes
it easy to detect by tactile feed- factorily as long as the fibers being
spliced are the  back and/or buckling In the opposing fiber when the same
diameter. Examples of such devices are dis-   first fiber is pushed against
the opposing fiber in the closed In U.S.A. Letters Patent No. 4,029,390;
passageway. When the fiber ends are in contact, the 4,274,708; and
4,729,819.                     40  splice element is closed and the fiber
ends are When the fibers to be spliced have diameters at  aligned and
clamped. Other prior art devices such as opposite ends of the tolerance
range (122[err]  and    the device of patent No. 4,391,487 and the commer-
128[err]), the non-conformable "V" groove type devic-  cial form sold by
the assignee of patent No.4,391,487 es have difficulty providing the
required core align-  utilizes molded elastomer blocks for centering and
ment precision.                               45  aligning the fiber. These
blocks contain an essentially Other prior art devices urge the two fiber
center  triangular cross-sectional passageway which is lines into alignment
with one another by locating the  slightly smaller than the diameter of the
fibers. When fiber ends between three equally spaced ductile or  the fibers
are inserted into the molded passageway, elastomeric surfaces. These
surfaces create an equi-  they are required to force the elastomer surfaces
lateral-triangular cross-sectional channel into which  so  open by
elastically deforming the elastomer contact the fibers are positioned. The
junction between the  surfaces. This requires significant compressive force
fiber ends is located usually at the mid point of the  on the fiber to push
it into the passageway. Because channel. These devices provide better
performance  of this high insertion force, it is often difficult to tell
than the non-conformable "V" groove type devices     when the fiberend
faces are actually in contact inside because they are better able to
accommodate differ-  55  the splice. Additionally, it Is possible to easily
break ences in fiber diameters. Examples of these devices  the fibers under
compressive buckling as they are are found in United States Letters Patent
Nos.     forced Into the elastomeric centering blocks. 4,391,487;
4,435,038; and 4,593,971.                   Only very small ductile or
elastic deformation of 2    



3                   EP 0 338 759 B1                     4 the fiber
locating surfaces Is required In the splice ele-  ers are then released,
and the fibers can be with- ment of the present invention to provide
precise fiber  drawn, rotated orrepositioned. Other priorart devices
centering and clamping. This deformation creates no  such as the connectors
of patent Nos. 4,391,487 and external material flow parallel to the axis of
the fiber  4,435,038 are permanently crimped or adhesively and produces no
ductile deformation of the hinged   5   bonded and cannot be reused.
structure around the damping surfaces. Other prior art devices such as the
connector of patent No.    Summary of the Invention 4,435,038 require
extremely large deformations of the fiber damp surfaces and surrounding
structure to   According to the present invention there is pro- produce
fiber centering and clamping. Unfortunately,  10  vided a splice element
for use In splicing two abutting these large deformations may result in
unwanted dis-  ends of optical fibers, said element being formed from
tortion of and unequal clamp forces on the fiber en-  a generally
rectangular longitudinally foldable sheet, gaging surfaces. This in turn
may also produce shift-  said sheet having transverse and longitudinal
edges Ing of thefiber center lines and axial separation of the  and said
sheet being of deformable material; fiber end faces.
15      one face of said sheet having a plurality of gen- Forces high
enough to embed the fiber uniformly  erally longitudinal planar surfaces
comprising three into each of the clamping surfaces of the splicing ale-
fibersupporting surfaces which collectively define an ment of the present
invention by ductile deformation  optical fiber passageway therebetween
when said can be generated easily through the hinged lever   sheet is In
said longitudinally folded state for support- structure afforded by the
legs of the splicing element.  20  ing end portions of optical fibers
inserted therein with Once damped, the splicing element maintains uni-
the ends of said end portions in abutting relationship, form compressive
loads on the fibers which result in  said passageway having a generally
triangular cross- high fibertensile load retention, and excellent thermal
section; and said longitudinal fibersupporting surfac- cycling stability.
The fiber damp forces are main-  es including two side surfaces separated
from a can- tained by elastic energy stored in the lrgs of the splic-  25
tral surface by respective grooves parallel to said ing element as well as
In the damping structure.   longitudinal edges of said sheet for enabling
said Other prior art devices such as the connector of pa-  longitudinal
folding of said sheet about said longitu- tent No. 4,435,038 tend to relax
or elastically recover  dinal grooves, said sheet extending beyond said two
slightly after removal of the splice crimping tool for-  side fiber
supporting surfaces in a lateral direction to ces. This relaxation may
result in a slight loosening of  30  form two leg portions for moving at
least one of said the fiber in the locating channel which can lead to re-
fiber supporting surfaces toward the other of said fib- duced pull out
forces as well as fiber end face sepa-  er supporting surfaces so as to
cause said passage- ration during thermal cycling.                     way
thus formed to constrict and by each said fiber During the fibercentering
and splicing process in  supporting surface to deform uniformly around end
the splicing element of the present invention, damp-  35  portions of
inserted optical fibers to damp said end ing loads are generated on the
fiber. Since glass has  portions and thus said two abutting ends in coaxial
very high compressive strength, these loads tend to  alignment embed the
fibers into the three ductile contact surfac-  Thus there is disclosed a
deformable splice ele- es forming the fiber channel In the element. These
ment for use in butt splicing two optical fibers which clamping loads on
the fiber cladding result in excel-  40  element comprises a folded sheet
formed in one sur- lent tensile load retention capabilities and thermal cy-
face with two parallel grooves having converging cling stability for the
splice. In addition, the applica-  walls which define, therebetween, a rib
having a land tion of the clamping load Is easily and quickly accom-  area
recessed from the one surface. The other walls plished simply by squeezing
together the legs of the  of the grooves are separated at their base
portions splice element. Otherpriorart devicessuch as the fib-  45  from
the converging walls by land areas along which er centering device of
patent No. 4,391,487 require  the sheet is folded. The other walls extend
from the adhesives to bond the fiber to the external splice  land areas at
which the sheet is folded to the onesur- structure beyond the fiber
centering blocks. These  face of the sheet in which the grooves are formed
and adhesives can be difficult and time consuming to ap-  define two
additional fiber supporting surfaces which ply and to cure uniformly.
50  together with the land area of the rib form a passage The splicing
element of the present invention has  for receiving an optical fiber
afterthe sheet has been also been designed to permit reuse. If it becomes
nec-  folded. The sheet has edge portions forming legs essary to remove
fibers from or reposition fibers with-  which diverge from each other and
extend past the in the splice, the damping force provided on the legs
passageway. These legs can be drawn toward each of the element can be
easily removed, and the elastic  55   other to reduce the size of the
passageway by bring- memory in the element legs and hinge sections will
ing the additional fiber supporting surfaces and the cause the fiber
locating and clamping surfaces to  land area of the rib against
circumferentially spaced move apart or reopen. The clamping loads on the
fib-  areas of the optical fibers for aligning their axes and 3    



5                  EP 0 338 759 B1                 6 deformably clamping
the ends of the fibers in the ele-  Description of the Preferred Embodiment
ment. The splicing element is preferably made of a de-   The present
Invention will be described with ref- formable material, such as aluminum
which is ductile  erencetothe accompanying drawing wherein Figures at
stress levels above 41 to 55 MPa (Mega Pascals)   5   1 through 6
illustrate the splice element generally (6 to 8 ksl), but elastic at lower
stress levels to afford  designated 11 which is formed from a sheet 12 of
duo- sufficient resilience in the hinge and leg portions of  tile,
deformable, elastic material. The sheet 12 has a the element to maintain a
continual compression    pair of parallel grooves 14 and 15 formed
generally force on the optical fibers once the legs have been  centrally
thereof which grooves define therebetween brought together.
10  a rib 16 having an optical fiber supporting surface 18. In a splice
connector means are provided to urge  The sheet 12 has edge portions 20 and
21 on either the legs together and hold the same resiliently   side of the
grooves 14 and 15 which form legs that against the optical fibers. One such
holding means  serve as means for drawing opposed surfaces on the may be an
extended tab on one edge portion which  sheet toward each other to align
the axes of fibers is normallyfolded overthe otheredge portionfor hold-  15
positioned on the supporting surface 18 into com- ing the two together
after the ends of optical fibers  pressive engagement therewith. are
inserted into the passageway and the edge por-    Referring now to Figure 5
there is shown in en- tions or legs are squeezed together.
larged scale the shape of the grooves 14 and 15. The The squeezing of the
edge portions brings the  sheet is stamped, coined or molded to provide
prefer- land area of the rib and the additional fiber supporting   20  ably
nine surfaces formedin the face or surface 31 of areas against the optical
fiber or more generally  the sheet 12. The surface 23 is disposed at an
angle against the cladding on the optical fiber with sufficient  of [err]
to a vertical line or line perpendicular to the face force that the three
surfaces are deformed by the fib-  of the sheet to form one optical fiber
supporting sur- er. Should the two fibers differ in outside diameter the
face, surface 24 is disposed atan angle of 42.50 to the deformation of the
surfaces may vary due to the two   25  vertical line and together with
surface 23 form one sizes of fibers but the surfaces will be deformed by
wall of the groove 15. The base of the groove 15 is de- both fibers to
align the axes of the two fibers.  fined by a land area 25 along which the
sheet 12 is folded to bend side portion 20 near a surface 28 form- Brief
Description of the Drawing                   ing a wall of the groove 15
and one side of the rib 16. 30   The rib 16 has the surface 18 defining a
support sur- The present invention will be further described  face and the
other wall or surface defining the rib is with reference to the
accompanying drawing, where-  surface 27. The base of the groove 14 has a
land area in:                                               28 joined to
wall 27 and a first part or surface 29, cor- Figure 1 is a plan view of the
sheet forming the  responding to surface 24, and surface 30 corre- splice
element;                           35  sponding to surface 23, forming the
other wall of Figure 2 is an end view of the sheet of Figure 1;  groove 14.
Surfaces 26 and 27 are disposed at an an- Figure 3 isa side view of the
splice elementof the  gle of [err] to the vertical line. The surface 18 is
re- present invention;                             ceased from the surface
31 of the sheet 12 sufficient- Figure 4 is an end view of the splice
element  ly that when the sheet 12 is folded at the land areas ready to
accept an optical fiber and formed by  40  25 and 28 to dispose the side
portions or legs 20 and folding the sheet of Figure 1;                 21
at 15 to [err] apart, the surfaces 23, 18 and 30 will Figure 5 is an
enlarged fragmentary cross-     be disposed to form a passageway to accept
the de- sectional view of the sheet of Figure 1;       sired sized fiber
easily and engage the surface of a Figure 6 is an end view of a splice
element with  cylindrical fiber placed within the passageway at lo- an
optical fiber disposed and clamped in the ele-  45  cations approximately
[err] apart. This is generally il- ment;
lustrated in Figure 6. Surfaces 18, 23, 24, 25, 26, 27, Figure 7 is a plan
view of a second embodiment  28, 29, and 30 may also be curved slightly
trans- of the sheet of Figure 1;                      versely about an axis
instead of being planes but Figure 8 is a plan view of a connector for
making  straight longitudinally. The only restriction on the sur- butt
splices for optical fibers, partly In section to  50  face geometry is that
the 3 contact surfaces 23, 18, show interior portions;
and 30 produce a channel with contact points or lines Figure 9 is a front
view of the splice connector of  spaced at approximately [err] Intervals
around the Figure 8, partly in section to show interior por-  circumference
of the fiber and engage the fibers sub- tions; and
stantially uniformly along the length of the fiber ends Figure 10 is an end
view of the connector of Fig-  55  in the element. ures 8 and 9.
The sheet 12 is provided with bevelled, flattened or flared surfaces 33 and
34 at opposite ends of the rib and side walls of the grooves 14 and 15.
These 4    



7                  EP 0 338 759 B1                 8 flattened areas 33 and
34 define funnel like entrance  between surfaces 23 and 31 is 0.833 mm
(0.0328 areas to guide afiber into the passageway defined by  inch). The
sheet 12 is normally 17.78 mm (0.7 inch) the surfaces 23, 18 and 30 of the
splice element  long by 7.62 mm (0.3 inch) wide along the major These
surfaces 33 and 34 also afford means limiting  edges. the amount of bending
on the fiber such that it cannot   5  In tests, twenty sample elements were
made us- be bent initially more than 15 to [err] at the splice ele-  ing
the geometry and dimensions defined above. Ten ment after a splice is
formed.                    elements were made from 1100 series aluminum of
0 The sheet 12 is preferablyformed of a metal, such  temper and ten samples
were made in 1100 series as an aluminum sheet of 0.5 mm (0.020 inch) thick
al-  aluminum of H15 temper. The same single mode fiber loy 3003 with a
temper of 0. The hardness of the ma-  10  was used in making the splices in
all sample ele- terial can be between 23 and 32 on the Brinnell scale
ments. The average Insertion loss for the H15 temper (BHN) and the tensile
yield strength can be between  samples was approximately 0.10 db and forthe
0 tem- 35 to 115 MPa (Mega pascals) (5 to 17 ksl). Another  per samples it
was approximately 0.15 db. In thermal alloy is 1100 with a temper of 0, H14
or H15, together  cycling tests where the elements were subjected to with a
tensile yield strength and a hardness within the   15  [err] for one hour,
room temperature for one hour, ranges. Both alloys provide a material which
is much  one hour at [err], one hour back at room tempera- softerthan the
glass of the optical fiber and the clad-  ture, etc., showed a variation of
less than 0.1 db loss ding but ductile under the clamping pressures applied
over two weeks. Tests for insertion loss were made to the optical fibers.
Such deformation is sufficient  using a Hewlett Packard Model 8154B, 1300
nm LED that the surfaces 23, 18 and 30 conform to the optical  20  source
and a Hewlett Packard Model 8152A Optical fibers contacted and should one
fiber be larger than  Average Power Meter. another, the surfaces will
deform sufficiently to clamp  Figure 7 shows another embodiment of a sheet
onto both fiber ends and be deformed even by the  forming a splice element.
In Figure 7 the sheet 42 is smallest of the two fibers. Thus, the splice
element 11  formed generally to correspond to the sheet 12 in that will
center the cores of the optical fibers such that in  25  it has two grooves
44 and 45, a rib 46 and side por- aligned position 90% or better of the
surfaces of the  tions or legs 50 and 51. The outer profile of the sheet
core portions be aligned. The material of the sheet 12  42 differs from
sheet 12 however In that the leg 50 is also resilient such that the elastic
limit of the mate-  has end tabs 54 and 55 and projecting edge flaps 56,
rial in the hinge areas and lever means afforded by  57 and 58 which are
adapted to be bent over the leg the side portions is not exceeded when the
side por-  30  51 in the slotted areas 60, 61 and 62. The tabs 54 and tions
are folded to contact and clamp a fiber therein.  55 serve to hold the
splice element 40 in place in a The elasticity of the material is such that
the legs 20  housing 65 for the splice element as seen in Figure and 21
will maintain a compressive force on the opt-  10. The general size and
dimensions of element 40 ical fiber after the splice is made to restrict
the fibers  correspond to those of element 11. from pulling out orthe
centers ofthe fibers from shift-  35  The flaps 56, 57, and 58 are folded
to positions ing from their position of alignment with each other.  over
the leg 51 after the sheet 42 has been folded This continued spring
compression also restricts any  along the grooves 44 and 45. The splice
element is changes in the performance of the splice with     then placed in
a housing 65 from one end and the tabs changes in temperature. The reserve
forces of this  54 and 55 are folded to engage the ends of the hous- spring
compression are always present when the   40  ing. The housing 65 may be
formed as an extrusion splice has been completed.
and then cut and drilled to form access openings 66 The fibers are retained
in the element such that  to permit a tool to engage the flaps 56, 57 and
58 to the pull-out force will exceed the tensile strength of  apply the
clamping pressure onto the legs 50 and 51 the glass fiber.
and to further fold the flaps to maintain the legs in The splice element
normally has a gel disposed   45  closed clamping position. The housing 65
may also be in the area of the fiber receiving passageway which  injection
molded. Additional openings 68 in the hous- has index of refraction
matching characteristics sim-  ing permit a tool to engage the tongues on
leg 51 be- ilar to the fiber core to improve the continuity of the  tween
the slotted areas 60, 61 and 62 to make a tem- transmission through the
splice.                  porary splice which can reopen due to the
resilience In a preferred example, the surface 18 has a   50  of the
element 42 and not deform the flaps 56, 57 and width of 0.152 mm (.0060
Inch) and is recessed 0.109  58. After the flaps 56, 57 and 58 are
deformed, it is mm (0.00433 inch) from the surface 31. From the   still
possible to reopen the splice element by introduc- center line through the
rib 16 to the base of surfaces  ing a tool through openings 69 in the
housing (only 26 or 27 is 0.317 mm (0.0125 Inch), the width of sur-  one of
which Is shown) which openings are aligned faces 25 and 28 is 0.0838 mm
(0.0033 inch). The dis-  55   with openings 70 in the leg 50. The openings
allow tance from the center line through the rib 16 to the  pressure to be
exerted by the tool against the leg 51 junction between surfaces 23 and 24
is 0.582 mm   to separate itfrom the leg 50 and deform the flaps 56,
(0.0229 inch) and from the center line to the junction  57 and 58 to
release the clamping force on a pair of 5    



9                   EP 0 338 759 B1                 10 optical fibers.
Because of the ductile deformation of  to each other and to said central
fiber supporting the fiber contact surfaces of the deformable metal
surface(18) of said rib(16)whenthesheetisfold- splice element, there will
be a practical limit to the  ed. number of times the element can be reused.
This limit will depend upon the fiber diameter difference en-   5   3.
Aspliceelementaccording to claim I or2wherein countered at each reuse along
with the fiber end in-  said central surface (18) of the rib is recessed
terface position along the fiberchannel at each reuse.  from said one face
(31). 4. A splice element according to any preceding Claims
10      claim wherein said sheet has flaps projecting from one side edge of
one leg which flaps are 1. A splice element for use in splicing two
abutting  folded over the side edge of the other leg. ends of optical
fibers, said element being formed from a generally rectangular
longitudinally fold-  5. A splice element according to any preceding able
sheet(12), said sheet (12) having transverse   is  claim wherein said sheet
includes means (56,57, and longitudinal edges and said sheet being of
58) formaintaining continued spring compression deformable material;
between said fiber supporting surfaces and said one face (31) of said sheet
having a plur-   fiber ends for clamping said fiber ends in said ele- ality
of longitudinal generally planar surfaces (18,  ment. 23, 24, 25, 26, 27,
28, 29, 30) comprising three   20 fiber supporting surfaces (18, 23, 30)
which col-  6. A splice element according to any preceding lectively define
an optical fiber passageway       claim wherein said material has an
elastic yield therebetween when said sheet is in said longitu-   strength
of between 35 and 115 MPa. dinally folded state for supporting end portions
of optical fibers inserted therein with the ends of  25  7. A splice
element according to any preceding said end portions in abutting
relationship, said   claim wherein said deformable material is metal.
passageway having a generally triangular cross- section; and
8. A splice element according to claim 7 wherein said longitudinal fiber
supporting surfaces   said metal is an aluminum alloy. including two side
surfaces (23, 30) separated   so from a central surface (18) by respective
grooves  9. A splice element according to claim 8 wherein (14, 15) parallel
to said longitudinal edges of said  said aluminum alloy is aluminum alloy
3003. sheetforenabling said longitudinal folding of said sheet about said
longitudinal grooves (14, 15),  10. A splice element according to claim 9
wherein said sheet extending beyond said two side fiber  35  said aluminum
has a 0 temper. supporting surfaces in a lateral direction to form two leg
portions (20, 21) for moving at least one  11. A splice element according
to claim 8 wherein (23, 30) of said fiber supporting surfaces toward  said
aluminum alloy is aluminum alloy 1100 hav- the other of said f iber
supporting surfaces so as  ing 0 temper. to cause said passageway thus
formed to con-  40 strict and each said fiber supporting surface to  12. A
splice element according to claim 11 wherein deform  uniformly around end
portions of inserted  said aluminum alloy is aluminum alloy 1100 hav-
optical fibers to clamp said end portions and thus  ing a temper of about
H14 and H15. said two abutting ends In coaxial alignment. 45 2. A splice
element according to claim 1 wherein a  Patentansprriche rib (16) has
converging sides and said central fib- er supporting surface (18)
therebetween, said   1. SpleiSelement zur Verwendung beim Spleillen
converging sides being formed bytwo of the walls   von zwei
aneinanderstolenden Enden von opti- (26, 27) defining said grooves (14,15),
the other  so  schen Fasern, wobei das Element aus einer im two side walls
(24,29) of the grooves being sepa-  aligemeinen rechteckigen, in
ILAngsrichtung zu- rated at their base portions from said two of the
sammenlegbaren Folie (12) besteht, die Quer- walls by land areas (25,28) at
which said sheet    und Iangskanten besitzt und aus elnem verform- (12) is
folded, and said other two side walls ex-  baren Material besteht; tend
from said land areas to said one face (31) of  55  wobei eine Seite (31)
der Folie elne Vielzahl von said sheet and include surface areas (23, 30)
de-  langlichen, im aligemelnen ebenen Flachen (18,
finingsaidtwosidefibersupportingsurfaces(23,       23, 24, 25, 26, 27, 28,
29, 30) aufwest, die drei 30) which are disposed in an angular relationship
Faserauflageflfichen (18, 23, 30) umfassen, die 6    9                  EP
0 338 759 B1                 10 



optical fibers. Because of the ductile deformation of  to each other and to
said central fiber supporting the fiber contact surfaces of the deformable
metal    surface (18)ofsaid rib (16) when the sheet is fold- splice
element, there will be a practical limit to the  ed. number of times the
element can be reused. This limit will depend upon the fiber diameter
difference en-   5   3. Aspliceelementaccording to claim I or2 wherein
countered at each reuse along with the fiber end in-  said central surface
(18) of the rib is recessed terface position along the fiberchannel ateach
reuse.  from said one face (31). 4. A splice element according to any
preceding Claims                                        10      claim
wherein said sheet has flaps projecting from one side edge of one leg which
flaps are 1. A splice element for use in splicing two abutting  folded over
the side edge of the other leg. ends of optical fibers, said element being
formed from a generally rectangular longitudinally fold-  5. A splice
element according to any preceding able sheet(12), said sheet(12) having
transverse   15  claim wherein said sheet includes means (56,57, and
longitudinal edges and said sheet being of     58) for maintaining
continuedspring compression deformable material;
between said fiber supporting surfaces and said one face (31) of said sheet
having a plur-   fiber ends for clamping said fiber ends in said ele- ality
of longitudinal generally planarsurfaces (18,  ment. 23, 24, 25, 26, 27,
28, 29, 30) comprising three   20 fiber supporting surfaces (18, 23, 30)
which col-  6. A splice element according to any preceding lectively define
an optical fiber passageway       claim wherein said material has an
elastic yield therebetween when said sheet is in said longitu-   strength
of between 35 and 115 MPa. dinally folded state for supporting end portions
of optical fibers inserted therein with the ends of  25  7. A splice
element according to any preceding said end portions in abutting
relationship, said   claim wherein said deformable material is metal.
passageway having a generally triangular cross- section; and
8. A splice element according to claim 7 wherein said longitudinal fiber
supporting surfaces  said metal is an aluminum alloy. including two side
surfaces (23, 30) separated   30 from a central surface (18) by respective
grooves  9. A splice element according to claim 8 wherein (14, 15) parallel
to said longitudinal edges of said  said aluminum alloy is aluminum alloy
3003. sheet for enabling said longitudinal folding of said sheet about said
longitudinal grooves (14, 15),  10. A splice element according to claim 9
wherein said sheet extending beyond said two side fiber  35  said aluminum
has a 0 temper. supporting surfaces in a lateral direction to form two leg
portions (20, 21) for moving at least one  11. A splice element according
to claim 8 wherein (23, 30) of said fiber supporting surfaces toward  said
aluminum alloy is aluminum alloy 1100 hav- the other of said fiber
supporting surfaces so as  Ing 0 temper. to cause said passageway thus
formed to con-  40 strict and each said fiber supporting surface to  12. A
splice element according to claim 11 wherein deform uniformly around end
portions of inserted   said aluminum alloy is aluminum alloy 1100 hav-
optical fibers to clamp said end portions and thus  ing a temper of about
H14 and H15. said two abutting ends in coaxial alignment. 45 2. A splice
element according to claim 1 wherein a  Patentansprflche rib (16) has
converging sides and said central fib- er supporting surface (18)
therebetween, said  1. Splelelement zur Verwendung belm Splelsen converging
sides beingformed bytwoofthewalls       von zwei aneinanderstogenden Enden
von opti- (26, 27) defining said grooves (14,15), the other  50  schen
Fasern, wobei das Element aus einer Im two side walls (24,29) of the
grooves being sepa-  aligemeinen rechteckigen, in Llngsrichtung zu- rated
at their base portions from said two of the  sammenlegbaren Folie (12)
besteht, die Quer- walls by land areas (25,28) at which said sheet    und
Langskanten besitztund aus einem verform- (12) Is folded, and said other
two side walls ex-  baren Material besteht, tend from said land areas to
said one face (31) of  55  wobel eine Selte (31) der Folie eine Vieizahl
von said sheet and include surface areas (23,30) de-  langlichen, Im
aligemeinen ebenen Flachen (18, fining said two sidefibersupporting
surfaces (23,  23, 24, 25, 26, 27, 28, 29, 30) aufweist, die drel 30) which
are disposed in an angular relationship  Faserauflageflachen (18, 23, 30)
umfassen, die 6    11                 EP 0 338 759 B1                 12
*   c       L   M   S  I zusammen sine Ffhrung fur die optischen Fa-
zwischen den Faserauflageflachen und den Fa- 



sern bilden, wenn die Folio in Lingsrlchtung zu-  sorenden
aufrechterhalten, damit die Faseren- sammengelegt ist, um die Endabschnitte
der dar-   den In des Element elngespannt werden k8nnen. in eingesetzben
optischen Fasern so zu halten, dag die Enden der Endabschnitte
aneinandersto-   6. Spieelement nach einem der vorhergehenden Sen, wobei
die Fihrung einen im aligemeinen       Ansprfiche, be! dem des Material
eine Elastizi- dreleckigen Querschnitt besitzt; und              tatsgrenze
von 35 bis 115 MPa besitzt. wobel die linglichen Faserauflageflachen zwei
Seitenflachen (23, 30) umfassen, die von olner  7. Spleigelement nach elnem
der vorhergehenden mittigen FlAche (18) jeweils durch Nuten (14, 15)  1o
Ansprioche, bei dem das verformbare Material getrennt sind, die zu den
Langskanten der Folio   Metall ist. parallel sind, so daB die Folie in
Langarichtung um die In Lingsrichtung verlaufenden Nuten (14,  8.
SpLeiBelement nach Anspruch 7, be! dem das 15) zusammengelegtwerden kann,
wobel die Fo-      Metall eie Alunminlumleglerung ist. lie Oiber die zwel
seitlichen Faserauflageflachen   15 in seitlicher Richtung hinausragt, so
daB zwel  9. Spleilelement nach Anspruch 8, bei dem die Alu-
Schenkelabschnitte (20,21) geblldetwerden, die    miniumlegierung die
Aluminiumlegierung 3003 mindestens eine (23, 30) der Faseraufbagefla-
ist. chen in Richtung zu der anderen der Faseraufla- g9fifichen bewegen, so
daB sich die so gebildete  20  10. Spleigelement nach Anspruch 9, be! dem
das Ffhrung verengt und jede der Faserauflageflf-     Aluminium den
Hartegrad 0 besltzt. chen sich gleichmllfig um die Endabschnitte der
eingesetzten optischen Fasern herurn verformt,  11. Spleigeloment nach
Anspruch 8, be! dem die Aiu- um dadurch die Endabschnitte und somit much
miniumlegierung eine Aluminiumlegierung 1100 die zwel aneinanderstofenden
Enden in koaxia-  25  ist mit dom Hartegrad 0. ler Ausrichtung
einzuklemmen. 12. SplellIelernement nach Anspruch 11, bell dom die 2.
Spleilelement nach Anspruch 1, bei dem eine       Aluminiumlegierung eine
Aluminiumlegierung Rippe (16) konvergierende Selten und dazwi-       1100
1st mIt einemHartegrad von H14 und H15. schen die zentrale
Faserauflageflache (18) be-  3o aitzt, wobei die konvergierenden Seiten
durch zweiderdie Nuten (14,15) begrenzendenWinde     Revendlcations (26,
27) gebildet worden, und die zwei anderen Seitenwande (24,29) der Nuten an
ihrem Boden-  1. El6ment d'aboutement destine A etre utilise dans abschnitt
durch Stegberelche (25, 28), an denen   35  I'aboutement de deux extr6mites
de fibres opti- die Folie (12) zusammengelegt wird, von den       ques
disposbes bout A bout, cet 6l6ment etant zwei Wanden getrennt sind, und bel
dom die an-    form6 d'une feuille (12) pratiquement rectangu- deren beiden
Seitenwande von den Stegberel-      laire et pliable suivant sa longueur,
la feuille (12) chen zu einer Selt. (31) der Folie reichen und    ayant des
bords tranaversaux et longitudinaux et Oberflachenbereiche (23, 30)
umfassen, die die  4o  6tant en une matiere deformable, zwel
Faserauflageflichen (23, 30) begrenzen,           une face (31) de la
feuille comportant plu- die im Winkel zueinanderund zu der mittigen Fm-
sleurs surfaces longitudinales pratiquement pla- serauflageflache (18) der
Rippe (16) angeordnet   nes (18, 23, 24, 25, 26, 27, 28, 29, 30) compre-
sind, wenn die Folie zusammengelegt ist.          nant trois surfaces de
support de fibre (18, 23, 45      30) qui, ensemble, d6finissent entre
olles un pas- 3. Spleifelement nach Anspruch I odor 2, bei dem     sage
pour fibre optique lorsque lafeuillo estdans die mittige FlAche (18) der
Rippe gegenaber der   I'etat pie6 suivant sa longueur, de fagon A suppor-
oenen Seite (31) zurifckgesetzt Ist.             ter des parties
d'extremit6 de fibres optiques In- troduites dans le passage avec les
extr6mKes 4. Spleielement nach einem der vorhergehenden   5o  des parties
d'extremK6 dispos6es bout A bout, le Anspruche, bel dem die Folio Laschen
aufweist,    passage ayant un section transversale pratique- die von einer
Seitenkante sines Schenkels aus-    ment triangulaire et gehen, wobei die
Laschen uber die Seitenkante          les surfaces longitudinales de
support de des anderen Schenkels umgelegt werden.            fibre
comprenant deux surfaces lat6rales (25,30) ss      separees d'une surface
centrale (18) pardes gor- 5. Spleitelement nach einem der vorhergehenden
ges respectives (14, 15) paralleles aux bords lon- Anspruche, bei dem die
Folio Einrichtungen (56,   gitudinaux de la feuille en vue de permettre
ledit 57, 58) umfaSt, die den anhaltenden Federdruck    pliagede lafeuille
suivantsa longueurautourdes 7    13                 EP 0 338 759 B1
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gorges longitudinales (14, 15)i la foulle s'eten-  7. Element d'aboutement
salon l'une quelconque dantdans une direction laterale au-dela des deux
des revendications pr6c6dentes, dans lequel la surfaces laterales de
support de fibre de facon A  matibre deformable est un metal. former deux
parties (20, 21) an forme d'aile qui servent A deplacer au moins l'une (23,
30) des   5   8. Element d'abouboment solon la revendlcation 7, surfaces de
support de fibre vers I'autre des sur-  dans lequel le metal est un alliage
d'aluminium. faces de support de fibre de fagon A faire se res- serrer le
passage ainsl forine at A faire se defor-  9. Element d'aboutement solon la
revendicatlon 8, mer chaque surface de support de fibre d'une      dans
lequel l'alliage d'aluminium est un alliage manibre uniforms autour des
parties d'extremit6  lo  d'aluminium 3003. des fibres optiques introdultes,
afin de seror les- dites parties d'extremit6, et donc lea deux extrA-  10.
Element d'aboutbment solon la revendication 9, mits disposoes bout a bout,
sulvant un aligns-    dans lequel I'aluminium a une dureth developpie ment
suivant le meme axe.                         par le travail A froid qui a
la valour 0. 15 2. Element d'aboutement solon la revendication 1,  11.
Element d'aboutement solon la revendication 8, dans lequel une nervure (16)
comporte des         dans loquel l'alliage d'aluminium eat un alliage
flancs convergents et, entre ces fiancs, Ia surfa-  d'aluminium 1100 ayant
une durete developpde ce centrals de support de fibre (18), les fiance  par
le travail A froid qui a la valeur 0. convergents etant formes par deux
(26, 27) des  20 flancs definissant les gorges (14, 15), tandis qu'A  12.
Elementd'aboutementselon la revendication 11, I'endroit de leurs parties de
base, les deux autres  dans lequel l'alliage d'aluminium est un alliage
fiance lateraux (24,29) des gorges sontseparees   d'aluminium 1100 ayant
une durete d'environ H14 des deux premiers flancs pardes zones en forms
et H15. de meplat (25, 28), sulvant lesquolles la feuille  25 (12) eat
plies, etque ces deux autres fiance late- raux s'Atendent des zones en
forme de meplat A ladito face (31) de la feuillb et comprennent des zones
de surface (23, 30) constituant les deux surfaces laterales de
supportdofibre (23,30) qui  3o sont disposess suivant une disposition
relative angulaire l'une vis-a-vis de l'autre et vis-a-vis de la surface
centrals de support de fibre (18) de la nervure (16) lorsque la feuille eat
pliee. 35 3 Element d'aboutement selon la revendication I ou 2, dans lequel
la surface centrale (18) de la nervure est situee en retrait vis-a-vis de
la dite face (31). 40 4. Element d'aboutement salon lune quelconque des
revendications pr~cidentos, dans loquel la foulle comport. des volets en
saillie sur un bord lateral d'une ails, ces volets etant pli6s pardes- sus
Is bord lateral de l'autre aile.      45 5. Element d'aboutement solon
l'une quelconque des revendications precedentes, dans lequel la feulle
comporte des moyens (56,57,58) servant A maintenir une compression
elastique perma-  50 nentb entre les surfaces de support de fibre et les
extremites des fibres, afin de serrmr lesdites ex- tremites des fibres dans
l'eilment. 6. Element d'aboutement solon l'une quelconque  55 des
revendications precedentes, dans lequol la matlere possede une limits
apparentb d'6lastlcith comprise entre 35 et 115 MPa. 8    


