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opposing forces and then secured with adhesive, which requires time to
cure. Use of this connector This invention relates to an optical fiber ter-
is not straightforward and not suitable for field use. mination, a process
of terminating an optical fiber     US-A-3768146 discloses a method of
splicing and an apparatus for terminating an optical fiber.  5   optical
fibers whereby a metallic sleeve is placed Optical fibers made of such a
material as        around the bare fiber ends to be joined. The sleeve
quartz, multi-component glass or synthetic resins   is then crimped by
means of a v-shaped groove are known. Because of their generally very small
co-acting with a hinged compression plate to me- diameter, they are
susceptible to permanent de-     chanically secure the fibers. The crimping
means formation when under-going a force exerted in a   l0  causes three
forces to act against the sleeve. The direction at right angles to the
fiber axis. For exam-  fiber ends are coated in glycerine to reduce trans-
ple, optical fibers made of quartz or multi-compo-  mission losses. nent
glass are liable to break, and those made of       GB-A-1549928 discloses a
complicated six-part synthetic resins are liable to bend or break, under
arrangement for coupling fibers. The arrangement such a force. Generally,
the optical fibers are pro-   15  employs an outer sleeve having a
mid-section of tected by flexible plastic primary coats to avoid
triangular cross-section and circular cross-section permanent deformation
(such as breaking or bend-    end pieces. Three metallic cylindrical rods
are po- ing) during processing and handling or in the pro-  sitioned
within the triangular mid-section  and cess of distribution to end users or
to prevent them  frusto-conical plugs are placed at either end of the form
becoming fragile upon being hydrolyzed by  20  sleeve. Bare fiber ends' are
introduced and then adhering water.
force is applied to the mid-section to crimp the However, under conditions
encountered in ac-     sleeve. This method is overly complicated for field
tual use where the optical fibers frequently undergo  use. a relatively
large external force, the above plastic    It is an object of this
invention to provide an primary coats are not so strong as to ensure ac-
25  improved optical fiber termination, a process and urate prevention of
permanent deformation. Since    an apparatus for the production of the same
suit- such a plastic coat generally has a large clearance  able for use
anywhere. from the optical fiber, and a slip agent such as a      According
to a first aspect of this invention silicone exists in the clearance, it
cannot fix the  there is provided an optical fiber termination as optical
fiber under a large force exerted in the axial  30   defined in claim 1.
direction of the fiber and permits the optical fiber to  According to
another aspect of the invention get out of place.
there is provided a process for terminating an end In protecting an optical
fiber from a relatively  portion of an optical fiber with a termination
mem- large exterior force or fix it against an external   ber having a
monolithic structure of plastically de- force, it has been the previous
practice to cover it  35  formable material initially with a substantially
cylin- with a ferrule. For example, an optical connector   drical structure
prior to deformation of predeter- plug is produced by providing a ferrule
having a    mined length and an axial passage, comprising of passage formed
by high-precision  boring at its     the steps of: central part and an
outer configuration conforming      inserting the end portion of the
optical fiber to the optical connector plug, inserting an optical  40
through the axial passage of the termination mem- fiber into the passage of
the ferrule, and fixing it  ber so that the termination member surrounds an
with an adhesive. The passage of the ferrule is      outer peripheral
surface of the optical fiber for a bored with a high precision so that it
conforms as  predetermined distance from its end; and much as possible to
the outer configuration of the      applying force against the outer
periphery of optical fiber. But for insertion of the optical fiber,  45
said termination member at at least two separate the passage should be
larger than the outside        peripheral locations disposed substantially
sym- dimension of the optical fiber, and the use of an   metrically to each
other with respect to the fiber adhesive is essential to the fixation of
the optical  axis, in a manner such that said force plastically fiber.
deforms said termination member toward said op- The fixing of optical
fibers in ferrules in the   50  tical fiber progressively only along a
central portion prior art has the drawback that the use of adhe-    of the
predetermined distance so as to establish sives complicates the process
steps, a long period  direct tight fitting contact between the central por-
of time is required for the solidation of the adhe-  tion of the
termination member and the fiber with- sives, and the yield of the product
is poor.        out additional bonding means while end portions of
JP-A-5255650 discloses an optical fiber con-   55  the termination member
are substantially free of nection in the form of a pipe having an
additional  tight fitting contact with the fiber; wherein the de- rubbery
elastic inner layer into which two fiber    formation of said termination
member crimps the ends are inserted. The pipe is then crimped by two  fiber
snugly with the central portion so that inner 2    



3                 EP015O198B1                        4 curved surfaces of
the passage make tight fitting      Figure 1 is a perspective view of one
example of contact with peripheral outer surface portions of     a pipe
used as a termination member in this said optical fiber along the central
portion, said   invention; contacted peripheral outer surface portions of
the    Figure 2 is a perspective view of one example of optical fiber being
disposed substantially symmetri-   5  a rod used as a termination member in
this cal to each other with respect to the axis of the     invention;
optical fiber and being separated from each other     Figure 3a is a
schematic sectional view showing by minute spaces between the deformed
termina-        an optical fiber as it is inserted into a hollow tion
member and the optical fiber, said spaces        axial passage formed in
the pipe of Figure 1; being disposed substantially symmetrically to each
10  Figure 3b is a schematic view for explaining the other with respect to
the longitudinal axis of the    application of a force to a pipe in the
state fiber.                                               shown in Figure
3a in one embodiment of this According to a further aspect of the
invention,   invention; there is provided a portable manually-operable
Figures 3c, 3d and 3e are schematic sectional press bonding apparatus for
terminating an end   is   views of one embodiment of the optical fiber
portion of an optical fiber with a termination mem-   termination of this
invention; ber of monolithic structure of predetermined length   Figure 4a
is a schematic view for explaining the formed of plastically deformable
material initially   application of a force to a pipe in the state having a
substantially cylindrical shape prior to     shown in Figure 3a by a
pressing surface having deformation with an axial passage through which
20  a groove in an embodiment different from that the end portion of the
optical fiber is inserted, said  shown in Figure 3b; apparatus comprising a
pressing member adapted        Figure 4b is a schematic sectional view of
the to receive said termination member with the in-       optical fiber
termination of this invention ob- serted end portion of said optical fiber,
said press-  tained by the process shown in Figure 4a; ing member having at
least two pressing surfaces   25  Figure 5a is a schematic view for
explaining the at least one of which is movable, said pressing
application of a force to a pipe in the state surfaces being disposed
substantially symmetrical     shown in 3a in another embodiment of this in-
to each other with respect to the axis of the optical  vention; fiber
wherein said pressing surfaces are capable of   Figures 5b, 5c and 5d are
schematic sectional applying force against the outer periphery of said  30
views of another embodiment of the optical fiber termination member at at
least said two separate     termination of this invention; peripheral
locations in a manner so as to plastically  Figures 6a and 7a are
respectively schematic deform the termination member progressively only
view for explaining the application of a force to a along a central portion
of the termination member     pipe in the state shown in Figure 3a by
different so as to make tight fitting contact between the fiber  35
pressing members having four pressing sur- and said the central portion,
the end portions of the  faces; termination member remaining substantially
non-       Figures 6b and 7b are schematic sectional deformed and the outer
peripheral surface of the      views of the optical fiber termination of
this fiber being substantially free of tight fitting contact  invention
obtained by the processes shown in with the end portions of the termination
member,  40  Figures 6a and 7a, respectively; the central portion of the
termination member being   Figure 8 is a view showing the application of a
crimped to the fiber snugly to make direct contact   force to a pipe in the
state shown in Figure 3a between curved surfaces of the passage and at
by eight pressing surfaces; least two separate peripheral portions of said
op-    Figure 9a is a sketch showing a pipe, and in tical fiber without
additional bonding means such   45  contact with it, pressing surfaces
having a gentle that the peripheral surface portions of said optical
convex shape in the axial direction of the pipe; fiber are disposed
substantially symmetrical to       Figure 9b is a schematic view for
explaining the each other with respect to the fiber axis and are
deformation of the pipe and its passage by separated from one another by
minute spaces           causing the pressing surfaces to approach fur-
thereby achieving the tight fitting contact between   so    ther from the
state shown in Figure 9a; the central portion of said plastically deformed
ter-  Figure 10 is a schematic side elevation of an- mination member and
said peripheral outer surface     other example of the rod used as a
termination portions of the optical fiber.                        member in
this invention; Further features and advantages of the inven-     Figure 11
is a top plan view showing one exam- tion will become apparent from the
following de-  55  pie of the press-bonding apparatus of this inven-
scription in conjunction with the accompanying        tion; drawings,
wherein:                                    Figure 12 is a sketch showing a
different mode of connection of the arms of the bonding ap- 3    



5                 EP0169198B1     1                     6 paratus of the
invention from that shown in Fig-   ,   The pipe has at least one such
hollow axial ure 11;                                           passage for
insertion of an optical fiber, and the Figure 13 is an enlarged perspective
view of an   rod has at least one slit-like axial passage for opening
portion in the apparatus shown in Fig-    insertion of an optical fiber.
The outer shape of the ure 11;                                      5
pipe or rod may be any desired one, for example Figure 14 is a top plan
view showing another      circular, elliptical or rectangular in sectional
con- example of the bonding apparatus of the inven-    tour. The fiber
inserting passage may be of any tion;
cross-sectional shape so long as it has a space for Figure 15, 16 and 17
are sketches showing         insertion or receiving of an optical fiber.
For exam- different component parts of the bonding ap-   10  ple, the
hollow passage may have a circular, ellip- paratus shown in Figure 14;
tical or rectangular cross-sectional shape, and the Figure 18 is a
sectional view of one example of   slit-like passage, a U-shaped
cross-section. an optical connector plug built by using the
Preferably, the pipe and rod have a circular or optical fiber termination
of this invention; and  elliptical sectional contour; the hollow passage
has Figure 19 is a sectional view of the forward end   is   a circular or
elliptical cross section; and the slit-like portion of an optical connector
plug built by     axial passage has a U-shaped cross section. The using the
optical fiber termination of this inven-  hollow or slit-like axial passage
for optical fiber tion whose end is processed into a spherical
insertion preferably has a smooth inside surface shape.
and extends smoothly toward its both ends in the An optical fiber
termination of this invention can   20  longitudinal direction. be produced
by a first process of this invention        The wall thickness of the pipe
or rod having an which comprises inserting an optical fiber into at
optical fiber insertion passage, which varies de- least one hollow or
slit-like axial passage formed in  pending upon the material of which it is
made, a termination member in the form of a pipe or rod    should be such
that plastic deformation is gen- made of a plastically deformable material,
and ap-   26  erated in the passage when forces are applied to plying a
force at least partly to facing peripheral  facing peripheral surfaces of
the pipe or rod by the surface portions of the pipe of rod wrapping the
process of this invention. Specifically, the pipe or optical fiber in the
meridian direction of a cross-  rod may have an average wall thickness
(defined section of the optical fiber and/or in a direction  as a value
obtained by subtracting the diameter of parallel to it, thereby tightly
holding the optical fiber  30  the contour, taken as circular, of the
passage from inserted in the hollow or slit-like passage.        the
diameter of the contour, taken as circular, of An optical fiber termination
of this invention can  the outside circumference) of about 0.1 mm to 2.5 be
produced by a second process of this invention    mm. The pipe, in its
section taken at right angled which comprises inserting an optical fiber
into at  to its axial direction, may have a hollow passage least one hollow
or slit-like axial passage formed in  35   having an average diameter of
about 0.2 mm to a termination member in the form of a pipe or rod    about
4.8 mm, and the rod may have a slit width made of a plastically deformable
material, and ap-  of, for example, about 0.03 mm to about 3 mm. plying
substantially equal forces directed toward   The pipe and the rod may have
a length of about 1 the center of the pipe or rod to the peripheral     to
about 100 mm. surface of the pipe or rod in at least three sites on   40
The aforesaid average diameter means the di- said peripheral surface in a
cross-section taken at  ameter of the contour of the passage which is right
angles to the longitudinal direction of the pipe  taken as a circular
contour. or rod, thereby tightly holding the optical fiber       Since,
according to the process of this inven- inserted in the hollow or slit-like
passage.        tion, an optical fiber is first inserted into the hollow
The pipe or rod having a passage for insertion   45  or slit-like passage
of the pipe or rod described of optical fibers is monolithic structure made
of a  above, the passage can be formed to such a shape plastically
deformable material. The plastically de-  and size that the optical fiber
can be inserted into it formable material is such that when a force is
with ample allowance for subsequent deformation. exerted on facing
peripheral surfaces of the pipe or  This can minimize the occurrence of an
accidental rod in accordance with the process of this inven-   60
breakage to the delicate optical fiber during inser- tion, the aforesaid
passage undergoes deformation    tion. and is kept deformed to an extent
sufficient to hold    Preferably, the average diameter of the hollow the
optical fiber tightly even after the applied force  passage of the pipe or
the maximum width of the is removed. Examples of preferred plastically de-
slit of the slit-like passage of the rod is about 1.001 formable materials
are metals such as copper, zinc,  55  to 60 times the diameter of the
optical fiber to be lead and aluminum or alloys containing these met-
inserted into the passage. als (e.g., brass), and synthetic resins.
In accordance with the invention, a force is then applied to the pipe or
rod in which the optical 4    
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The force should be applied at    pie of such a relation, a polygon formed
by con- least partly to peripheral surface portions of the   necting the
three or more sites is a regular poly- pipe or rod wrapping the optical
fiber which face   gon. For example, sites forming a regular triangle each
other in the meridian direction in a cross-    are symmetrical with each
other with respect to a section of the optical fiber or in a direction
parallel   5   120[err] rotating axis, and four sites forming a square to
it. Alternatively, forces directed toward the cen-  are symmetrical to each
other with respect to a 90[err] tral part of the pipe or rod should be
applied at   rotating axis. It will be understood that likewise, least
partly to the peripheral surface of the pipe or  sites forming a regular
polygon with n sides are rod in at least three sites of the peripheral
surface  symmetrical to each other with respect to a (360/n) of the pipe or
rod in a section of the optical fiber  io  degree rotating axis. taken
perpendicularly to its longitudinal direction.    It can also be said that
four or more even- The first process of the invention will be de-
numbered sites forming a polygon having even- scribed, and then the second
process.                numbered sides and a 180[err] rotating axis of sym-
It should be understood that in the first pro-   metry, such as a rectangle
and a hexagon, are also cess, the meridian direction in the cross-section
of   15  axially symmetrical. the optical fiber is a phantom line passing
through     When forces are exerted by the second pro- the center of the
cross-section of the optical fiber.  cess of this invention as described
above on the Accordingly, when a force is applied to the pipe or  pipe or
rod having an optical fiber inserted in its rod in the meridian direction
in the cross-section of  passage, the hollow or slit-like passage is de-
the optical fiber, two substantially opposite forces   20  formed inwardly
thereof in the directions in which of substantially the same magnitude are
applied to  the forces are applied, and finally the inserted the pipe or
rod at two sites of its peripheral surface  optical fiber is held tightly.
Deformation of the which are directed at substantially 180[err] to each
passage is carried out at least until inside surface other with respect to
the axis of the optical fiber.  portions of the passage facing the optical
fiber When a force is applied to the pipe or rod in a   25   make zonal
contact with the outside surface of the direction parallel to the axis of
the fiber, two quite  optical fiber. It can further be continued until the
oppositely directed forces of substantially the same  inside surface of the
passage makes at least partial magnitude are applied to the pipe or rod at
two     contact with itself. sites of its peripheral surface which are
directed at   In the first and second processes, the forces substantially
180[err] to each other with respect to a   30  applied may be adjusted from
about 10 to 8000 direction not passing through the axis of the fiber  N/mm2
(1 to 800 Kg/mm[err]) of that area of the but being parallel to the
direction passing through  peripheral surface of the pipe or rod which
finally the center of the section. Application of forces in  undergoes
load, preferably about 100 to 5000 the manner described above is crucial in
the first   N/mm[err] (10 to 500 kg/mm[err]), and more preferably process
of this invention.                     35   500 to 3000 N/mm2 (50 to 300
kg/mm2). When forces are applied by the first process of      The forces
are exerted partly over the axial this invention to the pipe or rod in
which the optical  length of the peripheral surface of the pipe or rod
fiber is inserted, the hollow or slit-like passage is  which wraps and
faces the optical fiber. In other deformed inwardly thereof in the
directions in      words, the peripheral surface of the pipe or rod is
which the forces are applied, and the optical fiber  40   deformed partly
over the axial length, over a cen- inserted in the passage is held tightly.
Deformation  tral portion, by applying a force to its peripheral of the
passage should be carried out at least until  surface only at a central
portion of its axial length. two facing inner surface portions of the
passage in     According to the above method of deformation the meridian
direction of the optical fiber make     of only the central part or portion
of the pipe or zonal contact with the outside surface of the optical  45
rod, the optical fiber can be positioned nearly at fiber. The deformation
may be continued further      the central part between the non-deformed end
until facing inner surface portions of the passage in  portions of the pipe
or rod (the central part of the a direction parallel to the meridian
direction make  passage in an axial section). Furthermore, accord- contact
with each other.                            ing to the above method of
applying a force to only In the second process of this invention, forces
50   a part of the pipe or rod the force can be intermit- to be exerted to
at least three sites should substan-  tently exerted on the pipe or rod. In
this case, tially be equal to each other.                      therefore, a
non-deformed site can be left which The three or more sites on the
peripheral sur-   relaxes strain generated in the pipe or rod upon face of
the pipe or rod on which such  forces are    deformation. When the pipe or
rod is relatively exerted are substantially symmetrical to each other  55
long, it is desirable to apply forces intermittently as with respect to the
axis of the pipe or rod in a     stated above. section taken at right
angles to the longitudinal       Forces upon at least a part of the
peripheral direction of the pipe or rod. In one specific exam-  surface of
the pipe or rod can be exerted on the 5    



9                 EP0159198 B1                        10 pipe or rod either
simultaneously or separately at      The first and second pressing devices
will be different times. Specifically, the forces can be ap-  described
below. plied to the peripheral surface of the pipe or rod by   The first
pressing device has two pressing sur- bringing those sites of the pipe or
rod to which    faces at least one of which is movable in such a forces are
to be applied into contact with the press-   5   manner that the two
surfaces can approach one ing surfaces of a force exerting device either
si-  another. multaneously or gradually, for example first at the     The
two pressing surfaces are movable so as central part of the pipe or rod and
then gradually  to approach one another on a common phantom toward its end
portions. Forces to be applied to the  axis. These pressing surfaces have
such a surface peripheral surface of the pipe or rod at least partly   10
shape as to generate oppositely directed forces of are preferably
controlled such that a force upon the  substantially the same magnitude on
facing periph- central part of its peripheral surface is exerted   eral
surface portions of the pipe or rod when press- earlier than forces upon
both end portions of the   ing these peripheral surface portions. For
example, peripheral surface. As a result of this control, strain  two flat
pressing surfaces substantially normal with generated in the pipe or rod
upon deformation can   15  respect to the phantom axis, or two pressing
sur- be directed from its central part toward its end    faces having a
narrow groove along the axis of the portions, and the breaking of the
optical fiber can  pipe or rod in flat surface shapes may be used as be
prevented. Hence, the process of the invention   the pressing surfaces of
the first pressing device. can be carried out advantageously.
Investigations have shown that an especially pre- In the process of this
invention, that part of the   20  ferred pressing surface is constructed
such that the optical fiber which projects slightly from one end   central
portion, taken in the axial direction of the portion of the pipe or rod
before or after holding  optical fiber, of that part of the pressing
surface the optical fiber tightly by applying forces may be  which is to
make contact finally with the termination melted under heat to form a
convex surface in that  member can exert a force on the termination mem-
part of the optical fiber, for example a curved   25  ber  earlier than the
end portions of that part. In surface in the form of a convex lens, an
ellipse or a  such an especially preferred pressing surface, the sphere, at
the end portion of the pipe or rod. This  central portion of the part to be
finally contacted convex surface is like that of a liquid which is    with
the termination member is gently curved, for formed at the end of a
capillary. The formation of   example slightly bulged as compared with its
end the convex surface has the advantage that light can   30   portions in
a direction in which the pressing surface be transmitted or received
effectively from the end  abuts against the termination member. portion of
the optical fiber without polishing.         Thus, according to this
invention, there is pro- The first process can be easily performed by
vided a first press-bonding apparatus for producing using a first pressing
device or member having two  the first optical fiber termination comprising
an pressing surfaces at least one of which is movable  35   optical fiber
and a termination member having a in the direction of an optical fiber or
in a direction  passage for insertion of the optical fiber therein and
parallel to it. The first pressing device is adapted to  wrapping at least
a part of the peripheral surface of apply forces at least partly to facing
peripheral   the optical fiber along the axis of the optical fiber, surface
portions of a termination member, i.e. a    said apparatus comprising a
pressing member hav- pipe or rod, having a passage for insertion of the
40  ing two pressing surfaces at least one of which is optical fiber
therein in the axial direction of the  movable in the meridian direction of
the optical optical fiber or a direction parallel to it and wrap-  fiber or
a direction parallel thereto, said pressing ping at least a part of the
peripheral surface of the  member being capable of applying forces at least
optical fiber along the axis of the optical fiber.   partly to facing
peripheral surface portions of the The second process can be easily
performed   45  termination member in said meridian direction or by using a
second pressing device or member         said parallel direction, each of
the two pressing having at least three pressing surfaces at least one
surfaces of the pressing member which are to abut of which is movable in a
direction passing through  against the termination member being constructed
the central part of an optical fiber. The second     such that the central
portion, taken in the axial pressing device is adapted to apply forces at
least  50   direction of the optical fiber, of that part of each partly to
the peripheral surface of a termination   pressing surface which is to make
contact finally member, i.e. a pipe or rod, having a passage for    with
the termination member can apply a force to insertion of the optical fiber
therein in the direction  the termination member earlier than the end por-
passing through the central part of the optical fiber  tions of that part.
and wrapping at least a part of the peripheral  55      As stated above,
the second pressing device surface of the optical fiber along the axis of
the   has at least three pressing surfaces at least one of optical fiber.
which can move in a direction passing through the central part of the
optical fiber.    11                 EP0 159198 B1                       12



The three or more pressing surfaces in the       optical fiber tightly at
its inside surface portions second pressing device can move toward the cen-
which face the optical fiber in the meridian direc- tral part of the
optical fiber so as to approach each  tion of the optical fiber, and at
least one of said other. Furthermore, they have such a surface
inside surface portions of the termination member shape that when they
press the peripheral surface   5   has at least a minute space between it
and the of the pipe or rod, forces of quite the same mag-    peripheral
surface of the optical fiber in the equato- nitude are generated on the
peripheral surface. For  rial direction. example, at least three pressing
surfaces having        The first optical fiber termination of this inven-
flat shapes substantially perpendicular to a phan-  tion is characterized
by the structure of its section tom axis passing through the central part
of the   io  perpendicular to the axis of the optical fiber. In this
optical fiber, or at least three pressing surfaces  cross-section, the
inside surface portions of the having narrow grooves lying along the axial
direc-  termination member facing the optical fiber are in tion of the pipe
or rod in a flat surface may be    intimate tight fitting contact with the
optical fiber in used as the pressing surfaces of the second press-  a
meridian direction of the optical fiber, and in the ing device.
Investigations have shown that an espe-   15  equatorial direction (the
direction passing through cially preferred pressing surface is constructed
the center of the optical fiber), at least one of the such that the central
portion, taken in the axial   inner surface portions of the termination
member direction of the optical fiber, of that part of the  has at least a
minute space between it and the pressing surface which is to make contact
finally   peripheral surface of the optical fiber. In other with the
termination member can exert a force on   20   words, in a cross section of
the first optical fiber the termination member earlier than the end por-
termination of this invention, the termination mem- tions of that part. In
such a preferred pressing     ber has two surface portions in intimate
contact surface, the central portion of that part which is to  with the
optical fiber in a first direction passing make contact finally with the
termination member is  through the center of the optical fiber and remain-
gently curved, for example slightly bulged as com-   25  ing surface
portions not in contact with the optical pared with its end portions in a
direction in which  fiber in a second perpendicular to direction the the
pressing surface abuts against the termination   aforesaid direction. The
first termination in accor- member.
dance with this invention has a space in one radial Thus, there is provided
a second press-bond-     direction and can be said to be characteristic in
ing apparatus for producing the second optical  30  that the optical fiber
is strongly and elastically fiber termination comprising an optical fiber
and a  wrapped by the wrapping material owing to the termination member
having a passage for insertion    spring action of the inside surface
portions of the of the optical fiber therein and wrapping at least a
termination member defining the space. part of the peripheral surface of
the optical fiber     The number, size and shape of such spaces along the
axis of the optical fiber, said apparatus   35   present in the direction
perpendicular to surfaces in comprising a pressing member having at least
contact vary depending upon the material and type three pressing surfaces
at least one of which is    of the termination member, the shape of the
pas- movable in a direction passing through the central  sage in the
termination member, and the degree of part of the optical fiber, said
pressing member     deformation of the passage. For example, the op- being
capable of applying forces at least partly to  40  tical fiber termination
of this invention may have the peripheral surface of the termination member
in  two spaces of a substantially similar shape at op- said direction
passing through the central part of   posite positions in the equatorial
direction. One of the optical fiber, each of said at least three press-
the spaces may have a sectional area about 0.001 ing surfaces being
constructed such that the cen-   to about 150 times, preferably about 0.001
to about tral portion, taken in the axial direction of the op-   45  75
times, more preferably about 0.1 to about 10 tical fiber, of that part of
each pressing surface  times, that of the optical fiber. which is to make
contact finally with the termination   It will be likewise undertood that
according to member can exert a force on the termination mem-    this
invention, by using the second process and the ber earlier than the end
portions of that part.     second press-bonding apparatus, there can be
pro- It will be understood therefore that by using the   so  vided the
second optical fiber termination of this first process and the first
press-bonding apparatus,  invention comprising at least one optical fiber
and a there is provided the first optical fiber termination  termination
member wrapping at least a part of the of this invention comprising at
least one optical    peripheral surface of the optical fiber in the axial
fiber and a termination member wrapping at least a   direction of the
optical fiber, wherein its cross sec- part of the peripheral surface of the
optical fiber in  55  tion taken perpendicular to the axis of the optical
the axial direction of the optical fiber, wherein in its  fiber, the
termination member holds the optical section taken at right angles to the
axis of the    fiber tightly in at least three sites of its inner optical
fiber, the termination member holds the     circumferential surface facing
the optical fiber. 7    13                 EP0159198O     B1
14 



A second termination in accordance with the      the maximum distance
between two points where a invention is thus characterized by the structure
of  phantom axis passing through the center of the its cross section taken
perpendicular to the axis of  optical fiber crosses the peripheral surface
of the the optical fiber. In the aforesaid section, the inner  wrapping
material in a section taken perpendicular circumferential surface of the
termination member   5   to the axis of the optical fiber may, for example,
be which faces the optical fiber is in intimate and tight  about 0.25 mm to
bout 5 mm. contact with the optical fiber in at least three sites.  In the
present invention, the optical fiber is In addition such a termination is
also characterized  made of, for example, quartz, multi-component by the
fact that it has a plurality of pressed sites on  glass, or a synthetic
polymer. Any optical fiber may its peripheral surface, and in its,
cross-section tak-  10  be used irrespective of the material from which it
is en perpendicular to the axis of the optical fiber, at  made. Optical
fibers made of the multi-component least three minute spaces exist between
the inner   glass are disclosed, for example, in Japanese Pat-
circumferential surface of the termination member    ent Publication No.
29524/1976 and Japanese Laid- and the peripheral surface of the optical
fiber.     Open Patent Publication No. 3352/1978, 3354/1978 The number,
size and shape of such spaces   15  and 60240/1978, and optical fibers made
of syn- vary depending upon the material and type of the    thetic polymers
are disclosed, for example, in Jap- termination member, the shape of the
axial pas-      anese   Laid-Open   Patent  Publication   No. sage in the
termination member, the history of       103504/1980. pressing, or the
degree of deformation of the pas-      The optical fiber preferably used in
this inven- sage. For example, the second termination of this  20  tion is
composed of a core and a clading and is invention in the aforesaid section
may have three    substantially circular in a section taken at right spaces
of a substantially similar shape at positions  angles to the fiber axis. It
may have an outside spaced from each other by an angle of about 120[err]
diameter of, for example, about 50 to about 1,000 or four spaces of a
substantially similar shape at  micrometers, preferably about 100 to about
600 positions spaced from each other by an angle of  25   micrometers.
about 90[err]. Each space may have a cross-sectional        The optical
fiber termination of this invention area not more than about 100 times,
preferably not  may have the termination member or wrapping more than about
75 times, more preferably not       material in at least one end portion,
and the optical more than about 10 times, that of the optical fiber.  fiber
has a con-vex surface in the aforesaid at least The optical fiber
terminations of this invention   30   one end portion. The con-vex surface
is effective have termination members or wrapping materials      for
efficient transmission and receiving of light by which have various outside
shapes or traces of      its lens effect. pressing sites reflecting the
surface structures of     Specific embodiments of the present invention the
pressing surfaces of the press-bonding appara-   will be described in
greater detail with reference to tus. For example, the outside surface of a
pressed  35  the accompanying drawings. site which faces the inner surface
of the wrapping      Figures 1 and 2 respectively show an example material
which tightly holds the optical fiber is   of a pipe and a rod having an
optical fiber insertion substantially flat at least partly along the axis
of the  passage which is used in the first and second optical fiber.
Alternatively, it may consist of two  processes of this invention. Figure 1
shows a pipe substantially flat surfaces extending along the axial  40   1
having a circular outer cross-sectional shape direction of the optical
fiber and a raised surface  having one passage 2 with a circular section
for located between the two flat surfaces and extend-   insertion of an
optical fiber. Figure 2 shows a rod 1' ing in the axial direction of the
optical fiber.    of a circular outer cross-sectional shape having one The
wrapping material tightly holds the optical  slit-like passage 2' with a
U-shaped cross section. fiber at the central part of the wrapping material
45   Other examples of the pipe and rod used in the along the axis of the
optical fiber and releases the  processes of this invention will be easily
under- optical fiber from tight holding at both end portions  stood from
these examples taken in conjunction of the wrapping material.
with the foregoing description. The wrapping material has an approximate
Figure 3a shows an optical fiber 3 as it is length of, about 1 to about 100
mm in the axial  so  inserted into the hollow passage 2 of the pipe 1
direction of the optical fiber, and tightly holds the  shown in Figure 1.
The hollow passage 2 is shown optical fiber over a length of about 1 to
about 50  to have a space between its inside surface and the mm in the
axial direction of the optical fiber.      peripheral surface of the
optical fiber 3. Figure 3b In a termination of this invention, the distance
is a schematic view showing the manner of apply- betweeen two ends radially
facing each other may,  55  ing a force to the pipe 1 in the state shown in
for example, be about 0.25 mm to about 5 mm in       Figure 3a in
accordance with the first process of cross-section taken perpendicular
angles to the fi-  this invention. Figures 3c, 3d and 3e show the ber axis.
In another termination of this invention,  cross section of the first
optical fiber termination of 8    15                 EP 0159198 B1
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this invention in various stages during the perfor-  width of an open
portion) is preferably larger than mance of the process of this invention.
With refer-  the diameter of the optical fiber. ence to Figures 3a, 3b, 3c,
3d and 3e, the first        Figure 5a illustrates the manner of applying
process of this invention will be specifically de-  forces to the pipe 1 in
the state shown in Figure 3a scribed.
5   from three directions spaced from each other by an The pipe 1 having
the optical fiber 3 inserted in  angle of 120[err] in accordance with the
second pro- the hollow passage 2 (Figure 3a) undergoes forces    cess of
this invention. Figures 5b, 5c and 5d illus- F and F' of quite the same
magnitude directed in    trate the section of the second optical fiber ter-
opposite directions in the meridian direction pass-  mination of this
invention in a direction at right ing through the center of the optical
fiber 3 (Figure  io  angles to the axial direction at various stages of
3b). Upon application of the forces F and F' suffi-  performing the second
process of this invention. cient to deform the pipe 1 plastically, the pipe
1  The second process will now be specifically de- begins to be deformed,
and as shown in Figure 3c,   scribed with reference to Figures 5a, 5b, 5c
and the inner surface 21 of the passage 2 comes into     5d. contact with
the peripheral surface of the optical  is  A pipe 1 having an optical fiber
3 inserted in its fiber 3 in the meridian direction of the optical fiber
hollow passage 2 undergoes forces F[err], F[err] and F[err] 3. As the
application of forces is continued, its   of the same magnitude directed
toward the central deformation proceeds as shown in Figures 3d and
part of the optical fiber 3 from three sites of its 3e, and the space
formed in the equatorial direc-    peripheral surface (Figure 5a). Upon the
application tion between the inner surface 21 of the passage 2   20  of
forces F[err], F; and F; which are large enough to and the peripheral
surface 31 of the optical fiber 3  deform the pipe 1 plastically, the pipe
1 begins to becomes smaller than that shown in Figure Sc. In     be
deformed, and as shown in Figure 5b, the inner the states shown in Figures
3c, 3d and 3e, the       surface 21 of the passage 2 makes contact with the
forces F and F' are applied by two substantially flat  peripheral surface
31 of the optical fiber 3 at those pressing surfaces (not shown), and the
outside   25   parts of the inner surface 21 on which the forces surface of
the deformed pipe 1 in the meridian      are exerted. As the application of
the forces contin- direction is substantially flat.
ues, the deformation of the pipe proceeds to the Figure 4a schematically
illustrates pressing     state shown in Figure 5c and further to the state
surfaces respectively having substantially flat lat-  shown in Figure 5d,
and the spaces formed be- eral surface portions Pi and P; and centrally lo-
30  tween the peripheral surface 31 of the optical fiber cated curved
surface portion P2 and PI extending    3 and the three sites of the inner
surface 21 of the tangentially of the pipe as they are in contact with
pipe passage which are spaced from each other by the pipe 1 in the state
shown in Figure 1. It will be  1200 become smaller than in the state shown
in seen that in this case, forces F and F' are first    Figure 5b. The
states shown in Figures 5b, 5c and applied to the pipe 1 as forces fi and
f2 at sites ti  36   5d are produced by applying the forces F1, F; and and
t2 of contact between the pressing surfaces      F;' by three substantially
flat pressing surfaces, and the pipe 1 in a direction parallel to the
merid-  and the pressed sites of the outside surface of the ian direction
of the optical fiber. When the two    deformed pipe 1 are substantially
flat. pressing surfaces P1 and P; further move toward         Figure Ba
schematically shows substantially flat each other from the state shown in
Figure 4a, the   40   pressing surfaces Pi, P2, P3 and P4 which are pipe 1
begins to be deformed, and in the same       brought into contact with the
pipe 1 in the state way as shown in Figure 3c, the inner surface of the
shown in Figure 3a in accordance with the second passage 2 and the outside
surface 31 of the optical  process of the present invention. It will be
appre- fiber 3 contact in the meridian direction of the     ciated that in
this case, the four forces are first optical fiber 3. Finally, as shown in
Figure 4b, there   48  applied to the pipe 1 from the contacting sites is
obtained the first optical fiber termination of this  between the pressing
surfaces and the pipe 1 invention provided in the meridian direction with
an  toward the center of the optical fiber in four direc- outside surface
having flat portions 11 and a raised  tions which are spaced from each
other by 900. portion 12, which reflect the surface structure of the  When
the four pressing surfaces P1. P2, P3 pressing surfaces Pi(P; ) and P2(P1
), leaving   5o  and P4 move in the direction in which they ap- minutes
spaces in the equatorial direction.         proach each other further from
the state shown in The groove in the pressing surfaces shown in     Figure
Ba, the pipe 1 begins to be deformed, and Figure 4a is semi-circular in its
section taken at  in the same way as shown in Figure 5b, the inner right
angles to the axial direction, but may be in  surface 21 of the passage 2
comes into contact other shapes, for example, a shallow semicircular  55
with the outside surface 31 of the optical fiber 3 in shape, a U-shape or a
polygonal shape such as a     the meridian and equatorial directions of the
optical triangular shape. The width of the groove in a      fiber 3.
Finally, as shown in Figure 6b, there is direction at right angles to the
axial direction (the  obtained the second optical fiber termination of this
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invention having an outside surface with four flat  portions. pressed
portions 11 and four raised portions 12      Figure 11 and 13 show one
example of the first both extending in the axial direction and reflecting
press-bonding apparatus that can be used in this the surface structures of
the four pressing surfaces  invention to press the pipe or rod constituting
the P[err][err] P2[err] P[err] and P[err] leaving minute spaces between   5
wrapping material on an optical fiber. The appara- the pipe and the fiber
in the two directions in which  tus is portable and manually-operated. A
pair of the forces have been applied.                     handles 72 and
72' are connected pivotably to Figure 7a shows four pressing members
P[err],     levers 73 and 73' by pins 81 and 81'. The levers P[err] P[err]
and P[err] each having an angled pressing      73 and 73' and the handles
72 and 72' connected surface P,P' which are in contact with the pipe 1 in
10  by the pins 81 and 81' form a pair of arms. The the state shown in
Figure 3a in accordance with the  handles 72 and 72' are connected to each
other second process of this invention. In this case, a set  pivotably by a
pin 80, and the levers 73 and 73' of the pressing members P[err] and P2 and
a set of    are connected to each other by a lever supporting the pressing
members P[err] and P[err] move in opposite   member 74 and pins 82 and 82'.
The levers 73 and directions relative to each other. Hence, the forces  i5
73' can pivot respectively on the pins 82 and 82'. directed toward the
center of the optical fiber are  As shown in Figure 12, the levers 73 and
73' may balanced between the vector component from the    also be pivotably
connected by providing linking pressing member P[err] and the vector
component       portions 84 and 84' in the levers 73 and 73' and from
vector component from the pressing member    connecting them by a pin 85 at
the linking portions P4 and between the vector component from the   20
instead of using the lever supporting member 74. pressing member P2 and the
vector component            It will be appreciated therefore that an arm 71
from the pressing member P[err].                      comprised of the
lever 73 and the handle 72 and When the pressing members further move in
an arm 71' comprised of the lever 73' and the such directions that the
pressing members P[err] and  handle 72' constitute a pair of arms. P2
approach the pressing members P[err] and P[err] the   25  A pressing member
75 is pivotably connected pipe 1 begins to be deformed, and as shown in
to one end of the lever 73 and one end of the lever Figure 7b, for example,
the inner surface 21 of the  73' by pins 83 and 83' respectively. The
pressing passage 2 is collapsed complexly as a whole. It will  member 75 is
comprised of base portions 90 and be easily understood that the product
shows the   90', pressing portions 91 and 91' fixed respectively pressed
parts illustrated in Figure 7b.      so  to the base portions 90 and 90'
and having press- Figure 8 shows the pressing of the pipe 1 in  ing
surfaces 92 and 92', and a guide member 93 the state shown in Figure 3a by
eight pressing    cf. also Fig. 13. The member 93 has an opening 94
surfaces of pressing members.                     for supplying a pipe or
rod having an optical fiber From Figures 5 to 8 and the foregoing descrip-
inserted in it between the pressing surfaces 92 and tion, one will be able
to understand fully that an   3s  92'. The guide member 93 may, for
example, be a optical fiber is held tightly by pressing a pipe or
cylinder, in which case the pressing portions 91 rod having the optical
fiber inserted in it with forces  and 91' may, for example, be pistons
slidable Ion- applied at three or more sites in accordance with
gitudinally within the passage of the cylinder. The the second process of
this invention.             cylinder 93 may define the relative movement of
<~   Figure 9a schematically shows pressing sur-  40  the pistons 91 and
91' only on a common axis in faces Pi and P; having a gentle con-vex
surface in  slidable relation to both of the pistons 91 and 91', the axial
direction of the pipe 1 which is in contact  or in fixed relation to one of
the pistons 91 and 91' with the central part of the pipe 1 in its axial
and slidable relation to the other. direction. When the pressing surfaces
PI and P;      Figure 13 shows the opening 94 of Figure 11 in approach each
other further from the state shown   45  an enlarged perspective view. It
will be understood in Figure 9a, the pipe 1 and the passage 2 begin to
from Figure 13 that the pressing surfaces 92 and be deformed at the central
part of the pipe 1 in the  92' respectively have grooves 95 and 95', and
the axial direction and the deformation gradually pro-  pipe or rod having
the optical fiber inserted in it ceeds towards the ends of the pipe.
can be very easily positioned between the pressing It will be understood
from the embodiment  so  surfaces 92 and 92' within the opening 94. shown
in Figures 9a and 9b that the forces on the    The press-bonding apparatus
shown in Figure central part, taken axially of the pipe or rod, of the  11
can be operated by positioning the pipe or rod peripheral surface of the
pipe or rod in its axial  having the optical fiber inserted in it between
the direction are exerted earlier than the forces on the  pressing surfaces
92 and 92' in the opening 94 and end portions of its peripheral surface.
Such applica-  55  causing the handles to approach each other by, for tion
forces may also be effected on a pipe or rod  example, grasping it.
Approaching of the handles of the type shown in Figure 10 which has a
larger  72 and 72' to each other produces a pivoting outside diameter at
its center than at its both end  motion. The pivoting motion is transmitted
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levers 73 and 73' through the pins 81 and 81'. The  through the opening
178, and then the handles 172 levers 73 and 73' then pivot on the pins 82
and 82'  and 172' are grasped so as to cause them to and transmit their
pivoting motion to the pressing  approach. As a result, the rotating motion
of the member 75 through the pins 83 and 83' to cause    cam  mechanism
176 is converted to a motion the pressing surfaces 92 and 92'.to approach
each   5   tending in a direction in which the pressing mem- other.
Consequently, the pipe or rod positioned   bers 174 approach each other in
the guide grooves between the pressing surfaces 92 and 92' is       175,
and the wrapping material is pressed by pressed by the pressing surfaces 92
and 92' in the  pressing surfaces 174' of the pressing members meridian
direction or a direction parallel to it in that  174 to give the second
optical fiber termination of section of the optical fiber in the pipe or
rod which  io  this invention. is taken at right angles to the fiber axis
to produce  In the optical fiber terminations of this inven- the first
optical fiber termination of this invention.  tion, the optical fibers are
held tightly by the ter- It will be understood that the first optical fiber
mination member e g the pipe or rod by very termination of this invention
having the cross-sec-  simple means. Since in the optical fiber termina-
tional shape shown in Figure 6b is obtained by   is  tions of this
invention, the optical fibers are pro- using the first press-bonding
apparatus of this in-  tected accurately from forces which may be ap-
vention having pressing surfaces 92 and 92' with  plied in the axial
direction of the fibers and in a the grooves 95 and 95'.
direction at right angles to the fiber axis, the ap- Figure 14 shows one
example of a second        plication of optical fibers in various uses can
be portable manually-operated press-bonding appara-  20  greatly extended.
One example of application is tus which can be used in this invention to
press the  illustrated in Figure 18 which shows the first or pipe or rod
constituting the wrapping material on  second optical fiber termination of
this invention an optical fiber. Figures 15, 16, and 17 shows the
incorporated in an optical connector plug. component parts of the apparatus
of Figure 14 in     With reference to Figure 18, an optical connec- the
disassembled state.                      25  tor plug 50 is provided with a
ferrule 51 and a Figure 15 shows a pressing mechanism 173       holder 52.
The ferrule 51 is fabricated in a stepped formed as a unit with one handle
172 in a top plan  hollow cylindrical shape and includes a large-diam-
view. The pressing mechanism  173 has guide       eter hole portion 51a
adapted to receive the holder grooves 175 receiving pressing members 174
and    52 in tight fit and a small-diameter hole portion 51b defining their
moving direction. In the embodiment  30  for insertion of the optical fiber
termination of the shown in Figure 15, four guide grooves 175 exist. It
invention. It also has at its end portion a hole 54 for is sufficient,
however, that at least three guide  insertion of an optical fiber 3. The
optical fiber grooves 175 exist symmetrically with respect to a
termination of this invention composed of the op- rotating axis.
tical fiber 3 and the wrapping material 1 is fitted in Figure 16 shows a
cam  mechanism  176   35  the small-diameter hole portion 51b at a portion
A formed as a unit with the other handle 172' in a top  where the optical
fiber is tightly held by the wrap- plan view. The cam mechanism 176 is
provided      ping material. That part of the optical fiber 3 which with
eccentric cams 177.                          projects slightly from one end
of the wrapping In Figure 15, the pressing members 174 are     material 1
is inserted in the hole 54 of the end held within the guide grooves 175 to
the wall of the   40  portion 53 of the ferrule 51. pressing mechanism 173
by a spring, and adapted      The holder 52 has a nearly hollow-cylindrical
to return to predetermined positions after holding  shape and includes a
large-diameter hole portion the optical fiber tightly.
52a for insertion of an optical fiber cable 33 The pressing mechanism 173
of Figure 15 and   (composed of the optical fiber 3 and a flexible the cam
mechanism 176 of Figure 16 are com-  45  coating 34 thereon) and a
small-diameter hole por- bined in the state shown in Figure 14, and the
back  tion 52b for receiving the end portion 10a of the of the cam
mechanism  176 is covered with a      wrapping material and fixing it
there. The small- closure member 180 having an opening 178 for
diameter hole portion 52b is of a stepped structure, insertion of the
wrapping material on the optical  and fixes the end portion 10a of the
wrapping fiber. Surface grooves 179 provided in the compo-  so  material by
a step 52c. nent parts are arranged in position and pins 181     The
optical connector plug 50 of Figure 18 are inserted into the grooves 179 to
build the    may be built by removing the flexible coating 34 second
press-bonding device or tool shown in Fig-  from one end portion of the
optical fiber cable 33 ure 14. The tool shown in Figure 14 is provided
over a predetermined length, putting the large- with a spring 182.
According to the tool shown in  55  diameter hole portion 52a of the holder
52 over the Figure 14, the wrapping material having the optical  cable 33
in the manner shown in Figure 18, putting fiber inserted in it is inserted
into the pressing  a pipe or rod (i.e., a wrapping material) having a
mechanism  173 and the cam  mechanism  176        fiber insertion passage
over the uncovered optical 11    21                 EP 0159198 B1
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fiber 3, advancing the wrapping material until it       ripheral outer
surface portions of the optical abuts against the step 52c of the
small-diameter        fiber being disposed substantially symmetrical hole
portion 52b of the holder 52, thereafter press-    to one another with
respect to the longitudinal ing a portion having a length A of the wrapping
axis of the optical fiber and being separated material 1 by the process of
this invention to hold    5  from one another by minute spaces which are
the optical fiber tightly by the wrapping material,     also disposed
symmetrical to one another with mounting a collar 55, a washer 56 and a
cushion         respect to the longitudinal axis of the optical 57 on the
holder 52, then applying the ferrule 51       fiber. until its
large-diameter hole portion 51a is received tightly by the holder 52 and
its small-diameter  10  2. An optical fiber termination according to claim
portion receives the wrapping material in tight fit,    1, wherein the
deformed termination member and finally polishing that end portion of the
uncov-    contacts two separate peripheral outer surface ered optical fiber
which slightly projects from the     portions of the end portion of the
optical fiber nozzle 54 to form it into a mirror surface.             which
are disposed substantially symmetrical In another embodiment of the optical
connector   15  to each other with respect to the fiber axis, the plug
using the optical fiber termination of this in-    mid-points of said
contacted surface portions vention, the end portion of the optical
connector       being about 180 degrees apart, said contact plug is formed,
for example, as shown in Figure 19.     occurring along a meridian of a
cross-section In the embodiment of Figure 19, the end portion of      of
the optical fiber, said contacted surface por- the optical fiber 3 is
processed into a spherical  20   tions being separated by two spaces
between shape. The processing can be easily carried out by      the
termination member and optical fiber lo- melting the end portion of the
optical fiber. An        cated at opposite sides of the optical fiber in
optical fiber made from a multi-component glass         the equatorial
direction of said cross-section of can be very easily processed in this
manner. An         the optical fiber. optical fiber termination of this
invention having a   25 spherical fiber end can advantageously minimize
3.  An optical fiber termination according to claim signal losses by the
lens action of the spherical       1, wherein the deformed termination
member end.                                                    contacts as
least three separate peripheral out- er surface portion of the end portion
of the Claims                                         30       optical
fiber, said contacted surface portions being substantially symmetrical to
each other 1. An optical fiber termination composed of an          with
respect to the fiber axis, the mid-points of optical fiber (3) and a
termination member (1)      said contacted surface portions being sepa- of
pre-determined length having an axial pas-        rated from the mid-points
of adjacent con- sage (2) in which the fiber is received; wherein  35
tacted surface portions by substantially the the termination member is a
monolithic struc-        same angular displacement about the fiber ture
formed from plastically deformable ma-          axis, said contacted
surface portions being terial initially of cylindrical shape prior to de-
separated from each other by at least three formation, an end portion of
the fiber is re-       spaces between the termination member and ceived in
the passage to thereby surround an   40   the optical fiber, said spaces
being disposed outer peripheral surface (31) of the fiber for
substantially symmetrical to each other with said predetermined length and
the termination       respect to the fiber axis and separated by the member
is plastically deformed progressively        same angular displacement as
the mid-points along a central portion of the pre-determinal       of
adjacent contacted surface portions. length to make tight fitting contact
with the   45 fiber directly without additional bonding means  4. An
optical fiber termination according to claim only over the central portion,
the end portions     2, wherein said termination member has outer of the
termination member remaining substan-        peripheral surface portions
corresponding to tially non-deformed and the outer peripheral        the
contacted surface portions of said optical surface of said optical fiber
being substantially  so  fiber which are substantially flat in cross-sec-
free of tight fitting contact with the end portions  tion. of the
termination member, the fiber being crimped snugly by the central portion
of the     5. An optical fiber termination according to claim termination
member so that inner curved sur-        4 wherein each of said flat outer
surface por- faces (21) of the passage (3) make the tight  as    tions of
the termination member also has a fitting contact with outer peripheral
surface por-   raised central region which extends axially tions of the
fiber along the central portion of      along at least the central portion
of the length the termination member with the contacted pe-        of said
termination member. 12    21                 EP 0 169 198 B1
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fiber 3, advancing the wrapping material until it      ripheral outer
surface portions of the optical abuts against the step 52c of the
small-diameter       fiber being disposed substantially symmetrical hole
portion 52b of the holder 52, thereafter press-   to one another with
respect to the longitudinal ing a portion having a length A of the wrapping
axis of the optical fiber and being separated material 1 by the process of
this invention to hold   5  from one another by minute spaces which are the
optical fiber tightly by the wrapping material,     also disposed
symmetrical to one another with mounting a collar 55, a washer 56 and a
cushion        respect to the longitudinal axis of the optical 57 on the
holder 52, then applying the ferrule 51      fiber. until its
large-diameter hole portion 51a is received tightly by the holder 52 and
its small-diameter  10  2. An optical fiber termination according to claim
portion receives the wrapping material in tight fit,    1, wherein the
deformed termination member and finally polishing that end portion of the
uncov-    contacts two separate peripheral outer surface ered optical fiber
which slightly projects from the     portions of the end portion of the
optical fiber nozzle 54 to form it into a mirror surface.             which
are disposed substantially symmetrical In another embodiment of the optical
connector   15  to each other with respect to the fiber axis, the plug
using the optical fiber termination of this in-    mid-points of said
contacted surface portions vention, the end portion of the optical
connector       being about 180 degrees apart, said contact plug is formed,
for example, as shown in Figure 19.     occurring along a meridian of a
cross-section In the embodiment of Figure 19, the end portion of      of
the optical fiber, said contacted surface por- the optical fiber 3 is
processed into a spherical  20    tions being separated by two spaces
between shape. The processing can be easily carried out by     the
termination member and optical fiber lo- melting the end portion of the
optical fiber. An        cated at opposite sides of the optical fiber in
optical fiber made from a multi-component glass         the equatorial
direction of said cross-section of can be very easily processed in this
manner. An         the optical fiber. optical fiber termination of this
invention having a   25 spherical fiber end can advantageously minimize
3. An optical fiber termination according to claim signal losses by the
lens action of the spherical       1, wherein the deformed termination
member end.                                                    contacts as
least three separate peripheral out- er surface portion of the end portion
of the Claims                                         30       optical
fiber, said contacted surface portions being substantially symmetrical to
each other 1. An optical fiber termination composed of an          with
respect to the fiber axis, the mid-points of optical fiber (3) and a
termination member (1)      said contacted surface portions being sepa- of
pre-determined length having an axial pas-       rated from the mid-points
of adjacent con- sage (2) in which the fiber is received; wherein  35
tacted surface portions by substantially the the termination member is a
monolithic struc-       same angular displacement about the fiber ture
formed from plastically deformable ma-         axis, said contacted surface
portions being terial initially of cylindrical shape prior to de-
separated from each other by at least three formation, an end portion of
the fiber is re-       spaces between the termination member and ceived in
the passage to thereby surround an   40   the optical fiber, said spaces
being disposed outer peripheral surface (31) of the fiber for
substantially symmetrical to each other with said predetermined length and
the termination       respect to the fiber axis and separated by the member
is plastically deformed progressively        same angular displacement as
the mid-points along a central portion of the pre-determinal       of
adjacent contacted surface portions. length to make tight fitting contact
with the   45 fiber directly without additional bonding means  4. An
optical fiber termination according to claim only over the central portion,
the end portions     2, wherein said termination member has outer of the
termination member remaining substan-        peripheral surface portions
corresponding to tially non-deformed and the outer peripheral        the
contacted surface portions of said optical surface of said optical fiber
being substantially  50  fiber which are substantially flat in cross-sec-
free of tight fitting contact with the end portions  tion. of the
termination member, the fiber being crimped snugly by the central portion
of the    5. An optical fiber termination according to claim termination
member so that inner curved sur-        4 wherein each of said flat outer
surface por- faces (21) of the passage (3) make the tight  55    tions of
the termination member also has a fitting contact with outer peripheral
surface por-  raised central region which extends axially tions of the
fiber along the central portion of     along at least the central portion
of the length the termination member with the contacted pe-       of said
termination member. 12    23                 EP 0159 198 B1
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C   L   M   S * 6. An optical fiber termination according to claim     said
optical fiber is made from quartz or multi- 3, wherein said termination
member has an          component glass and has a core and a clad- outer
peripheral surface which is deformed in-     ding. wardly at at least three
locations corresponding to the contacted peripheral surface portions of   5
15. An optical fiber termination according to any said optical fiber, said
inwardly deformed loca-   one of Claims 1 to 14, wherein said end por-
tions having the same symmetrical alignment        tion of the optical
fiber has an end face formed about the fiber axis as said contacted surface
as a curved surface. portions. 10  16. A process for terminating an end
portion of an 7. An optical fiber termination according to claim
optical fiber (3) with a termination member (1) 6, wherein said inwardly
deformed locations        of monolithic structure of predetermined length
extend along the central portion of the termina-   formed from a
plastically deformable material tion member.
having a substantially cylindrical shape initially 15      prior to
deformation with an axial passage (2), 8. An optical fiber termination
according to claim     said process comprising the steps of: 7, wherein
said inwardly deformed locations           inserting the end portion of
said optical are substantially L-shaped in cross-section.       fiber
through the axial passage of the termina- tion member so as to surround an
outer pe- 9. An optical fiber termination according to claim   20  ripheral
surface (31) of the optical fiber for a m   8, wherein said L-shaped
locations extend as        predetermined distance from its end and L-shaped
grooves in the outer peripheral sur-         applying force against the
outer periphery face of the termination member along the cen-      of said
termination member at at least two tral portion of the termination member.
separate peripheral locations disposed sub- 25      stantially
symmetrically to each other with re- 10. An optical fiber termination
according to claim    spect to the fiber axis, in a manner such that 1, 2
or 3 wherein said termination member has      said force plastically
deforms said termination an outer peripheral surface with n flat surfaces
member toward said optical fiber progressively in cross-section (where n >
1) which are sym-      only along a central portion of the predeter-
metrical to each other about the optical fiber  30  mined distance so as to
establish direct tight axis with respect to a 360/n degree rotating
fitting contact between the central portion of axis.
the termination member and the fiber without additional bonding means while
end portions of 11. An optical fiber termination according to any      the
termination member are substantially free one of claims 1 to 10 wherein
said central  35     of tight fitting contact with the fiber; wherein
portion of the termination member is deformed      the deformation of said
termination member progressively with the maximum deformation
crimps the fiber snugly with the central portion at the mid-point of the
termination member         so that inner curved surfaces of the passage
length.                                            make the tight fitting
contact with peripheral 40      outer surface portions of said optical
fiber 12. An optical fiber termination according to Claim    along the
central portion, said contacted pe- 11 wherein said termination member has
an          ripheral outer surface portions of the optical outer diameter
which at least initially is larger  fiber being disposed substantially
symmetrical at the mid-point of the termination member         to each
other with respect to the axis of the length than at either end.
45      optical fiber and being separated from each other by minute spaces
between the deformed 13. An optical fiber termination according to any
termination member and the optical fiber, said one of Claims 1 to 12
wherein said plastically     spaces being disposed substantially symmetri-
deformable material is a metal selected from       cally to each other with
respect to the longitu- the group of copper, zinc, lead, aluminium or  so
dinal axis of the fiber. alloys containing these metals, and wherein said
optical fiber is made from quartz or multi-  17. A process according to
claim 16, wherein said component glass and has a core and a clad-
force is applied to each location so as to ding.
deform the termination member into contact 55      with two separate
peripheral outer surface por- 14. An optical fiber termination according to
any      tions of the end portion of the optical fiber one of Claim 1 to
12, wherein said plastically     which are disposed substantially
symmetrical deformable material is a synthetic resin, and      to each
other with respect to the fiber axis, the 13    
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contacted surface portions      cross-section in correspondence with the
con- being about 160 degrees apart, said contact        tacted surface
portions of said optical fiber. occurring along a meridian of a
cross-section of the optical fiber, said contacted surface por-  23. A
Process according to claim 22, wherein said tons being separated by two
spaces between   5     force forms a raised central region on each of the
termination member and optical fiber lo-       said flat outer surface
portions of the termina- cated at opposite sides of the optical fiber in
tion member, said raised central regions ex- the equatorial direction of
said cross-section of  tending axially along the central portion of the the
optical fiber.                                 length of said termination
member. 10 18. A process according to claim 16 wherein said   24. A process
according to claim 16 wherein n force is applied against the outer
periphery of    forces are applied to said termination member said
termination member at at least three sep-     to deform  its outer
peripheral surface at n arate peripheral locations disposed substan-
peripheral locations (where n > 1) which are tially symmetrical to each
other with respect to  is  symmetrical to each other about the optical the
fiber axis so as to deform the termination     fiber axis with respect to a
360/n degree rotat- member into contact with at least three sepa-      ing
axis. rate peripheral outer surface portions of the end portion of the
optical fiber, said contacted  25. A process according to claim 24, wherein
said surface portions being substantially symmetri-  20  deformed locations
are substantially L-shaped cal to each other with respect to the fiber
axis,  in cross-section. the mid-points of each of said contacted sur- face
portions being separated from the mid-     26. A manually-operable portable
press bonding points of adjacent contact surface portions by     apparatus
for terminating an end portion of an substantially the same angular
displacement  25    optical fiber (3) with a termination member (1) about
the fiber axis, said contacted surface       of monolithic structure of
predetermined length portions being separated from each other by at
formed of plastically deformable material ini- least three spaces between
the termination         tally having a substantially cylindrical shape
member and the optical fiber, said spaces be-      prior to deformation
with an axial passage (2) ing separated by the same angular displace-  30
through which the end portion of the optical ment as the mid-points of
adjacent contact         fiber is inserted, said apparatus comprising a
surface portions.                                  pressing member (75)
adapted to receive said termination member with the inserted end por- 19. A
process according to claim 18, wherein said      tion of said optical
fiber, said pressing member force applied to the termination member de-  35
having at least two pressing surfaces (92 92') forms its outer peripheral
surface inwardly at at  at least one of which is movable, said pressing
least the three locations corresponding to the     surfaces being disposed
substantially symmet- contacted peripheral surface portions of said
rical to each other with respect to the axis of optical fiber, said
inwardly deformed locations    the optical fiber wherein said pressing
surfaces having the same symmetrical alignment about  40     are capable of
applying force against the outer the fiber axis as said contact surface
portions.   periphery of said termination member at at least said two
separate peripheral locations in 20. A process according to any one of
claims 16        a manner so as to plastically deform the ter- to 19,
wherein the force is applied to deform      mination member progressively
only over a said central portions progressively with the   45  central
portion of the termination member so maximum deformation of the mid-point
of the        as to make tight fitting contact between the termination
member length.                         fiber and said central portion, the
end portions of the termination member remaining substan- 21. A process
according to any one of claims 16        tially non-deformed and the outer
peripheral to 20 and further comprising the step of for-  so  surface of
the fiber being substantially free of ming the end face of said end portion
of the       tight fitting contact with the end portions of the optical
fiber into a curved surface such as a      termination member, the central
portion of the convex surface.
termination member being crimped to the fiber snugly to make direct contact
between curved 22. A process according to any one of claims 17   55
surfaces of the passage and at least two sepa- to 21 wherein said force
applied to said ter-      rate peripheral portions of said optical fiber
mination member substantially flattens outer       without additional
bonding means such that the peripheral surface portions of said member in
peripheral surface portions of said optical fiber 14    
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are disposed substantially symmetrical to each      tially flat in
cross-section relative to the ter- other with respect to the fiber axis and
are         mination member so that said termination separated form one
another by minute spaces          member will have outer peripheral surface
por- thereby achieving the tight fitting contact be-     tions
corresponding to the contacted surface tween the central portion of said
plastically   5    portions of said optical fiber which are substan-
deformed termination member and said periph-        tially flat in
cross-section. eral outer surface portions of the optical fiber. 31.
Apparatus according to claim 30 wherein said 27. Apparatus according to
claim 26, wherein the        pressing surfaces are further shaped so that
pressing member has two pressing surfaces   10      each of said flat outer
surface portions of the which apply force against the outer periphery
termination member will have a raised central of the central portion of the
termination mem-       region which extends axially along at least the ber
so that when deformed, the termination          central portion of the
length of said termination member contacts two separate peripheral outer
member. surface portions of the end portion of the op-  15 tical fiber
which are disposed substantially     32. Apparatus according to claim 28
wherein said symmetrical to each other with respect to the        pressing
surfaces have a shape so that the fiber axis, the mid-points of said
contacted        outer peripheral surface of the termination surface
portions being about 180 degrees             member will be deformed
inwardly at at least apart, said contact occurring along a meridian   20
three locations corresponding to the contacted direction of a cross-section
of the optical fiber,   peripheral surface portions of said optical fiber,
said contacted surface portions being sepa-         said inwardly deformed
locations having the rated by two spaces between the termination
same symmetrical alignment about the fiber member and the optical fiber
located at op-         axis as said contacted surface portions. posite
sides of the optical fiber in the equato-   25 rial direction of said
cross-section of the optical  33. Apparatus according to claim 26, wherein
said fiber.                                               pressing member
has n pressing surfaces which apply force to said termination member 28.
Apparatus according to claim 26, wherein the         to deform  its outer
peripheral surface at n pressing member has at least three pressing   30
peripheral locations (where n > 1) which are surfaces which apply force
against the outer         symmetrical to each other about the optical
periphery of the central portion of the termina-    fiber axis with respect
to a 360 n/degree rotat- tion member so that when deformed, the ter-
ing axis. mination member contacts at least three sepa- rate peripheral
outer surface portions of the   35   34. Apparatus according to claim 33
wherein said end portion of the optical fiber which are sub-      pressing
surfaces are shaped so that said in- stantially symmetrical to each other
with re-        wardly deformed locations are substantially L- spect to the
fiber axis, the mid-point of each of    shaped in cross-section. said
contacted surface portions being sepa- rated from the mid-points of
adjacent con-   40   Patentanspriche tacted surface portions by
substantially the same angular displacement about the fiber        1.
Lichtieiffaseranschlu8, umfassend eine Ucht- axis, said contacted surface
portions being         leitfaser (3) und ein Anschlufteil (1) mit einer
separated from each other by at least three         vorbestimmten LAnge,
welches einen axialen spaces between the termination member and   45
Durchgang (2) hat, in welchem die Faser auf- the optical fiber, said spaces
being separated       genommen ist; bei dem das Anschlulteil einen by the
same angular displacement as the mid-         monolithischen Aufbau hat,
watcher von einem points of adjacent contacted surface portions.
plastisch verformbaren Material mit einer an- finglichen zylindrischen
Gestalt vor der Verfor- 29. Apparatus according to claim  26,27 or 28,  50
mung gebildet wird, ein Endteil der Faser in wherein said pressing surfaces
have a convex         dem  Durchgang aufgenommen ist, um hier- shape
axially of the termination member so           durch eine Aufere
Umfangsfllche (31) der Fa- that said central portion is deformed progres-
ser Ober das vorbestimmte LAngsstflck hinweg sively with a maximum
deformation of the mid-       zu umgeben, und das AnschluBteil progressiv
point of the termination member length.     55      plastisch entlang eines
Mittelteils des vorbe- stimmten Lingsstfckes derart verformbar ist, 30.
Apparatus according to claim  26,27,28, or          daB ein festsitzender
Kontakt mit der Faser 29wherein said pressing surfaces are substan-
direkt ohne ein zusAtzliches Bindemittel nur 15   
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1111)  IIU 11111 11 J1lI Ober den Mittelteil hinweg hergestellt wird, die
4. LichtleitfaseranschluB nach Anspruch 2, bei Endtleile des AnschluBteils
im wesentlichen un-     dem das Anschlufteil AuBere Umfangsflachent-
verformt bleiben und die auBere Umfangsfla-         eile hat, welche den
kontaktierten Flachentei- che der Lichtleitfaser im wesentlichen frei von
len der Lichtleitfaser entsprechen, welche im einern festsitzenden Kontakt
mit den Endteilen    5  Querschnitt im wesentlichen eben ausgelegt des
AnschluBteiles ist, die Faser eng sitzend       sind. durch das Mittelteil
des AnschluBteils derart gepreft ist, daB die inneren, gekrlimmten FIa-
5. LichtleiffaseranschluB nach Anspruch 4, bei chen (21) des Durchgangs (3)
den festsitzen-        dem jedes der ebenen, auBeren Flchenteile den
Kontakt mit den AuBeren Umfangsflachent-  10    des AnschluBteiles auch
einen erhabenen Mit- eilen der Faser entlang des Mittelteils des An-
telbereich hat, weicher sich axial entlang we- schluBteils herstellen,
wobel die kontaktierten,     nigstens des Mittelteils der LAngserstreckung
auBeren Umfangsfllichenteile der Lichtleitfaser     des AnschluBteiles
erstreckt. im wesentlichen symmetrisch zueinander be- zOglich der
LIangsachse der Lichtleitfaser an-   is  6. LichtleiffaseranschluB  nach
Anspruch 3, bel geordnet sind und voneinander durch sehr klei-       dem
das Anschlufteil eine auBere Umfangsfla- ne  Zwischenraume  getrennt sind,
welche            che hat, welche an wenigstens drei Stellen ebenfalls
symmetrisch zueinander bezUglich           nach innen verformt ist, welche
den kontaktier- der Langsachse der Uchtleitfaser angeordnet         ten
Umfangsfilchenteilen der Lichtleiffaser zu- sind.
20      geordnet sind, und die nach innen verformten Stellen die gleiche
symmetrische Ausrichtung 2. UchtleitfaseranschluB nach Anspruch 1, bei
um die Faserachse wie die kontaktierten Fl~ch- dem das verformte
Anschlueteil zwei geson-          enteile haben. derte, Muoere
Urnfangsfllchenteile des Endteils der Uchtleitfaser kontaktiert, welche im
we-  25   7. LichtleiffaseranschluB nach Anspruch 6, bei sentlichen
symmetrisch zueinander bezfglich         dem die nach innen verformten
Stellen entlang der Faserachse angeordnet sind, die Mittel-         des
Mittelteils des Anschlueteils verlaufen. punkte der kontaktierten
Flachenteile etwa in einem  Winkelabstand von 180- angeordnet         &
LichtleiffaseranschluB nach Anspruch 7, bei sind, der Kontakt entlang einer
meridianen U-   30   dem  die nach innen verformten Stellen im nie eines
Querschnitts der Lichtleitfaser auftritt,  Querschnitt im wesentlichen
L-f6rmig ausgebil- und die kontaktierten Flachenteile durch zwei       det
sind. Zwischenrlume zwischen dem AnschluBteil und der Lichtleiffaser
getrennt sind, welche auf  9. LichtleiffaseranschluB  nach Anspruch 8, bei
gegenlberliegenden Seiten der Lichtleitfaser in  95  dem die L-fdrmigen
Stellen als L-formige Aus- Aquatorialrichtung des Querschnitts der Licht-
nehmungen in der auBeren Umfangsflache des leiffaser liegen.
Anschluflteiles entlang des Mittelteils des An- schluBteiles verlaufen. 3
LichtleitfaseranschluB  nach Anspruch 1, bei KJ-'   dem  das verformte
AnschluBteil wenigstens   40   10. LichtleitfaseranschluB nach Anspruch 1,
2 oder drei gesonderte, auBere Umfangsflachenteile         3, bei derm das
AnschluBteil eine Aueere Urn- des Endteils der Lichtleitfaser kontaktiert,
die    fangsflache mit n ebenen Flachen im Quer- kontaktierten
Flachenteile  im  wesentlichen       schnitt hat (wobei n > 1), welche
symmetrisch symmetrisch zueinander bezuglich der Faser-          zueinander
urn die Lichtleitfaserachse bezOg- achse sind, die Mittelpunkte der
kontaktierten   45  lich einer 360/n Grad Rotationsachse angeord-
Flachenteile von den Mittelpunkten benachbar-       net sind. ter,
kontaktierter Flachenteile im wesentlichen um den gleichen Winkelabstand um
die Faser-      11. LichtleitfaseranschluB nach einern der AnsprO- achse
getrennt sind, die. kontaktierten Flich-      che 1 bis 10, bei derm das
Mittelteil des An- enteile voneinander durch wenigstens drei Zwi-  5o
schlufteiles progressiv verformt ist, wobei die schenraume zwischen dam
AnschluBteil und            maximale Verformung am Mittelpunkt der An- der
Lichtleitfaser getrennt sind, die IRaume im     schluBteillingserstreckung
vorhanden ist. wesentlichen symmetrisch zueinander bezOg- lich der
Faserachse angeordnet sind und urn      12. LichtleitfaseranschluB nach
Anspruch 11, be! den gleichen Winkelabstand wie die Mittel-  55      derm
das AnschluBteil einen AuBendurchmes- punkte benachbarter kontaktierter
Flachenteile      ser hat, welcher wenigstens zu Beginn groBer getrennt
sind.                                      als der Mittelpunkt der
Anschlu~teillangser- streckung am jeweiligen Ende ist. 16   



31                 EP 0 159198 B1                      32         11111111
1I1i 13. UchtleiffaseranschluB nach einem der AnsprU-        faser im
wesentlichen symmetrisch zueinander che 1 bis 12, bei dem das plastisch
verformba-       bezOglich der Achse der Lichtleitfaser ange- re Material
ein Metall ist, welches aus der         ordnet sind und voneinander durch
sehr kisine Gruppe gewAhlt ist, die Kupfer, Zink, Blei, Alu-
Zwischenraume zwischen dem verformten An- minium oder diese Metalle
enthaltende Legie-   5    schluBteil und der Lichtleitfaser getrennt sind,
rungen umfaft, und bel dem die Lichtleitfaser       und bel dem die
Zwischenraume im wesentli- aus Quartz oder einem Vielkomponentenglas
chen symmetrisch zueinander bezlglich der hergestellt ist und einen Kern
und einen Man-        LAngsachse der Faser angeordnet sind. tel hat. 10
17. Verfahren nach Anspruch 16, bei dem die Kraft 14.
LichtleiffaseranschluB nach einem der Anspr0-       auf jede Stelle derart
aufgebracht wird, daB che 1 bis 12, be! dem das plastisch verFormba-
das AnschluBteil in Kontakt mit den beiden, re Material ein Kunstharz ist,
und die Lichtleit-   gesonderten, auBeren  Umfangsflachenteilen faser aus
Quartz oder einem Vielkomponent-          des Endteils der Lichtleitfaser
verformt wird, englas hergestellt ist und einen Kern und einen   t5  welche
im wesentlichen symmetrisch zueinan- Mantel hat.
der beztlglich der Faserachse angeordnet sind, die Mittelpunkte der
kontaktierten Flachenteile 15. LichtleitfaseranschluB nach einem der
Anspr0-       einen Winkelabstand von etwa 180 Grad ha- che 1 bis 14, bei
dem das Endteil der Lichtleit-     ben, der Kontakt entlang einer
Meridianlinie faser eine Endflache hat, welche als eine ge-   20   eines
Querschnitts der Lichtleitfaser auftrift, K.-'   krfmmte Flache ausgebildet
ist.                      und die kontaktierten Flichenteile durch zwei
Zwischenraume zwischen dem AnschluBteil 16. Verfahren zum AnschlieBen eines
Endteils ei-        und der Lichtleiffaser getrennt sind, welche auf ner
Lichtleitfaser (3) an einem AnschluBteil (1)    gegenUberliegenden Seiten
der Uchtleitfaser in mit einer monolithischen Konstruktion und el-  25
Aquatorialrichtung des Querschnitts der Licht- ner vorbestimmten
LAngserstreckung, welches         leitfaser liegen. aus einem plastisch
verformbaren Material her- gestellt ist, welches zu Beginn vor der Verfor-
18. Verfahren nach Anspruch 16, bei dem die Kraft mung eine im wesentlichen
zylindrische Ge-          gegen den auBeren Umfang des Anschlufteils stalt
mit einem axialen Durchgang (2) hat, Wo-   30  an wenigstens drei,
gesonderten Umfangsstel- bei das Verfahren die folgenden Schritte auf-
len aufgebracht wird, die im wesentlichen sym- weist:
metrisch zueinander bezOglich der Faserachse EinfUhren des Endteils der
Lichtleitfaser        angeordnet sind, so daB das AnschluBteil in durch den
axialen Durchgang des AnschluBtei-         Kontakt mit wenigstens drei,
gesonderten au- les derart, daB eine augere Umfangsflache (31)  35  Beren
Umfangsflachenteilen des Endteils der der Lichtleiffaser Uber einen
vorbestimmten          Lichtleitfaser verformt wird, die kontaktierten
Abstand von ihrem Ende umgeben ist, und              Flachenteile im
wesentlichen symmetrisch zu- Aufbringen einer Kraft gegen den auBeren
einander bezOglich der Faserachse sind, die Umfang des Anschlutteiles an
wenigstens zwei        Mittelpunkte jedes kontaktierten Flachenteils
gesonderten Umfangsstellsn, welche im we-  40       von den Mittelpunkten
benachbarter kontaktier- sentlichen symmetrisch zueinander bezUglich
ter Filichenteile im wesentlichen um den glei- der Faserachse derart
angeordnet sind, daB          chen Winkelabstand um die Faserachse ge- die
Kraft das AnschluBteil in Richtung auf die      trennt sind, die
kontaktisrten Flachenteile von- Lichtleitfaser progressiv nur entlang eines
Mit-    einander durch wenigstens drei Zwischenrau- telteils mit einer
vorbestimmten Strecke derart  45  me zwischen dem AnschluBteil und der
Licht- verformt, daB ein direkter, festsitzender Kontakt    leitfaser
getrennt sind, und die Zwischenrfiume zwischen dem Mittelteil des
AnschluBteiles und      um den gleichen Winkelabstand wie die Mittel- der
Faser ohne zusatzliche Bindemittel herge-       punkte benachbarter
Kontaktflachenteile ge- stellt wird, wahrend die Endteile des AnschluB-
trennt sind. teils im wesentlichen frei von einem festsitzen-   so den
Kontakt mit der Faser sind, be! dem die      19. Verfahren nach Anspruch
18, bei dem die auf Verformung des AnschluBteiles die Faser eng         das
AnschluBteil aufgebrachte Kraft die auBere anliegend an dem Mittelteil
derart preBt, daB        Umfangsflache an wenigstens drei Stellen die
inneren, gskrlmmten Flachen des Durch-          nach innen verformt, welche
den kontaktierten gangs den festsitzenden Kontakt mit den auBe-  55
Umfangsfliachenteilen der Lichtleitfaser zuge- ren Umfangsflachenteilen der
ULchtleiffaser ent-    ordnet sind, und die nach innen verformten lang des
Mittelteils herstellen, die kontaktier-    Stellen die gleiche symmetrische
Ausrichtung ten, auBeren Umfangsflachenteile der ULchtleit-      um die
Faserachse wie die Kontaktfllchenteile 17   
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11111  A l! haben.                                               Achse der
Uchtleiffaser angeordnet sind, bei der die Druckfilchen die Faihigkeit
haben, sine 20. Verfahren nach einem der AnsprUche 16 bis            Kraft
gogen den AuBeren Umfang des An- 19, bei dem die Kraft aufgebracht wird, um
die      schlulfteiles an wenigstens zwei gesonderten Mittelteile
progressiv derart zu verformen, daB    5  Umfangsstellen derart
aufzubringen, daB das die maximale Verformung am Mittelpunkt der
AnschluBteil plastisch progressiv nur auf einem
AnschluBteillingserstreckung auftritt.               Mittelteil des
AnschluBteiles derart verformt wird, daB ein festsitzender Kontakt zwischen
21. Verfahren nach einem der AnsprUche 16 bis           der Faser und dem
Mittelteil hergestellt wird, 20, welches ferner den Schritt aufweist, gemaB
i0  die Endteile des AnschluBteiles im wesentli- dem die Endfl~che des
Enditeils der Lichtleitfa-    chen unverformt bleiben und die auBere Um-
ser in Form einer gekr~mmten Flache ausge-          fangsflliche der Faser
im wesentlichen frei von bildet ist, welche als eine konvexe Flache aus-
einem festsitzenden Kontakt mit den Endteilen gelegt ist.
des AnschluBteiles ist, das Mittelteil des An- 16      schlulteiles
engsitzend gegen die Faser ge- 22. Verfahren nach einem der AnsprUche 17
bis           preBt ist, um einen direkten Kontakt zwischen 21, bei dem die
auf das AnschluBteil aufge-         den gekrfmmten Flachen des Durchgangs
und brachte Kraft im wesentlichen die auBeren Urn-      wenigstens zwei
gesonderten Umfangsstellen fangsteile des Teils im Querschnitt unter Zu-
der Lichtleiffaser ohne zusltzliches Bindemittel ordnung zu den
kontaktierten Flachenteilen der  20  derart herzustellen, daB die
Umfangsflachentei- KY    Lichtleiffaser flach macht.
le der Lichtleiffaser im wesentlichen symme- trisch zueinander bezlglich
der Faserachse 23. Verfahren nach Anspruch 22, bei dem die Kraft
angeordnet sind und voneinander durch kleine einen erhabenen Mittelbereich
auf jedem der          Zwischenr~ume getrennt sind, wodurch ein ebenen,
EuBeren Flichenteile des AnschluBtei-  25   festsitzender Kontakt zwischen
dem  Mittelteil les bildet, und die erhabenen Mittelbereiche        des
plastisch verformten AnschluBteils und den axial entlang des Mittelteils
der LAngserstrek-     auleren Umfangsflachenteilen der Lichtleiffa- kung
des AnschluBteils verlaufen.                   ser hergestellt wird. 24.
Verfahren nach Anspruch 16, bei dem n Krafte  3x   27. Einrichtung nach
Anspruch 26, bei der das auf das AnschluBteil aufgebracht werden, um
Druckteil zwei Druckflachen hat, welche eine die aueere Umfangsflache an n
Umfangsstel-           Kraft auf den auBeren Umfang des Mittelteils len
(wobei n > 1) zu verformen, welche sym-         des AnschluBteils derart
ausUben, daB bei der metrisch zueinander um die Lichtleiffaserachse
Verformung das AnschluBteil zwei gesonderte, bezUglich einer 360/n Grad
Rotationsachse an-   35  AuBere Umfangsflachenteile des Endteils der
geordnet sind.                                       Lichtleitfaser
ber0hrt, welche im wesentlichen symmetrisch zueinander bezaglich der Faser-
25. Verfahren nach Anspruch 24, bei dem die ver-        achse angeordnet
sind, die Mittelpunkte der formten Stellen im Querschnift im wesentlichen
kontaktierten Flachenteile in einem Winkelab- L-formig sind.
40      stand um etwa 180 Grad angeordnet sind, der Kontakt entlang einer
Meridianrichtung sines 26. Manuell-bedienbare, transportable Druckverbin-
Querschnitts der Lichtleitfaser auftritt, und die dungseinrichtung zum
AnschlieBen eines End-          kontaktierten Flachenteile durch zwei Zwi-
teils einer Lichtleitfaser (3) an einem AnschluB-    schenriume zwischen
dem AnschluBteil und teil (1) mit monolithischem Aufbau und vorbe-  46
der Lichtleitfaser getrennt sind, die auf gegen- stimmter LAnge, welches
aus einem plastisch          Oberliegenden  Seiten  der Lichtleiffaser in
verformbaren Material ausgebildet ist, das zu        Aquatorialrichtung des
Querschnitts der Licht- Beginn eine im wesentlichen zylindrische Ge-
leiffaser liegen. stalt vor der Verformung und einen axialen Durchgang (2)
hat, durch welchen das Endteil  5o  26. Einrichtung nach Anspruch 26, bei
der das der Lichtleitfaser eingefUhrt wird, die Einrich-     Druckteil
wenigstens drei Druckflfchen hat, tung ein Druckteil (75) hat, welches
derart aus-     welche die Kraft gegen den ausseren Umfang gelsgt ist, daB
es das Anschlueteil mit dem          des Mittelteils des AnschluBteils
derart aufbrin- eingef0hrten  Endteil der Lichtleitfaser auf-       gen,
daB bei der Verformung das AnschluBteil nimmt, das Druckteil wenigstens
zwei Druckfl-  56  wenigstens drei, gesonderte, auBere Umfangs- chen (92,
92') hat, von denen wenigstens eine       flachenteile des Endteils der
Lichtleitfaser be- beweglich ist, die Druckfllchen im wesentli-
rilhrt, die im wesentlichen symmetrisch zuein- chen symmetrisch zueinander
bezOglich der           ander bezUglich der Faserachse liegen, der 18    
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Mittelpunkt jodes kontaktisrten  Flachenteils       formig im Querschnitt
sind. von den Mittelpunkten benachbarter, kontak- tierter Flachenteile um
im wesentlichon den      Revendlcatlons gleichen Winkelabstand um die
Faserachse getrennt ist, die kontaktierten Flachenteile von-   5   1. Une
terminaison pour fibres optiques compo- einander durch wenigstens drel
Zwischenrlu-         see d'une fibre optique (3) et d'un organe de me
zwischen dem AnschiuBteil und der Licht-         torminaison (1) d'une
longueur preddtsrmineo leitfaser getrennt sind, und die Zwischenraume
ayant un passage axial (2) pour recevoir la um denselben Winkelabstand wie
die Mittel-          fibre; dans laquelle l'organe de terminaison est
punkte benachbarter kontaktierter Flachenteile  10  une structure
monolithique formee d'un mat6- getrennt sind.
riau deformable plastiquement et initialement d'une forme cylindrique avant
sa deformation, 29. Einrichtung nach Anspruch 26, 27 oder 28, bei       et
dans lequel une partie d'extremite de la der die Druckflachen eine konvexe
Gestalt in        fibre est regue dans le passage afin d'entourer
Achsrichtung des Anschlutteiles derart haben,  i5    une surface
peripherique externe (31) de la daB das Mittelteil progressiv mit einer
maxima-     fibre sur ladite longuour predetermines, I'orga- len Verformung
am Mittelpunkt der Anschlu8-         no de terminaison etant deforme
progressive- teillingserstreckung verformt wird.                  ment et
plastiquement le long d'une partie centrale de la longueur predetermines
afin de 30. Einrichtung nach Anspruch 26, 27, 28 oder 29,  20   venir en
contact en adaptation serrde avec la beo der die Druckflachen im
wesentlichen im         fibre directement sans moysns de liaison sup-
Querschnitt eben relativ zu dem AnschluBteil         plementaires et
uniquement sur la partie con- derart sind, daB das AnschluBteil auBere Urn-
trale, les parties d'extremitd de l'organe de fangsflachenteile hat, die
den kontaktisrten        terminaison restant sensiblement sans defor-
Flachenteilen  der Lichtleitfaser zugeordnet  28    mation et la reference
peripherique exteme de sind, die im wesentlichen im Querschnitt aus-
ladite fibre optique etant sensiblement sans gelegt sind.
contact a adaptation serree avec les parties d'extrdmite de '1organe de
torminaison, la fibre 31. Einrichtung nach Anspruch 30, bei der die
etant sertie avec un ajustage & frottement doux Druckflichen ferner derart
geformt sind, daB   90   par la partie centrale de l'organe de terminai-
jades sbene, auBere Flachenteil des AnschluB3-       son de sorte quo des
surfaces incurvdes inter- toiles einen erhabenen Mittelbereich hat, wel-
nes (21) du passage (3) realisent les contacts cher in axialer Richtung
entlang wenigstens         par ajustage serree avec des parties de surfa-
des Mitteltoils der LAngserstrockung des An-        ce periphdrique externe
de la fibre le long de schlueteiles verlduft.                      95
la partie centrale de l'organe de terminaison, les parties de surface
periphdriques externes 32. Einrichtung nach Anspruch 28, bei der die
qui sont en contact avec la fibre optique etant Druckfilchen eine derartige
Gestalt haben, daB      disposdes sensiblement symdtriquement l'une die
aufere Umfangsflache des AnschluBteiles          par rapport & l'autre par
rapport a l'axe longitu- nach innen an wenigstens drei Stollen verformt
40  dinal des fibres optiques et etant separees wird, die don kontaktierten
Umfangsflachentei-      I'une de l'autre par des intervalles minimaux Ien
der Lichtleitfaser zugeordnet sind, und bei     qui sont egalement disposes
symdtriquement der die nach innen verformten Stellen die glei-     l'un par
rapport a l'autre par rapport & l'axe che symmetrische Ausrichtung um die
Faser-           longitudinal de la fibre optique. achse wie die
kontaktierten Flachenteile haben.  45 2. Una terminaison pour fibre optique
selon la 33. Einrichtung nach Anspruch 26, bei der das
revendication 1, dans laquelle l'organe de ter- Druckteil n Druckflachen
hat, welche die Kraft      minaison, une fois deforme, vient on contact auf
das AnschluBteil aufbringen, um die auBere      avec deux parties de
surface externes pdriphd- Umfangsflache an n-Umfangsstellen (wobei n   5o
riques differentes de la partie d'extremite de la > 1) zu verformen, welche
symmetrisch zuein-        fibres optique, lesdites parties etant disposees
ander um die Lichtleiffaserachse bezUglich ei-      sensiblement
symrtriquement l'une par rapport ner 360 n/Grad Reaktionsachse angeordnet
a l'autre par rapport & l'axe de la fibre, les sind.
parties centrales desdites parties de surface 55      de contact etant
separdes l'une de l'autro d'sn- 34. Einrichtung nach Anspruch 33, bei der
die           viron 180, ledit contact se realisant selon un Druckflachen
derart geformt sind, daB die nach      mdridien d'une section transversale
de fibre innon verformten Stellen im wesentlichen L-         optique, les
parties de surface de contact etant 19    
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111111   11111  II ! separees par deux intervalles entre l'organe de
tions deformees vers l'int6rieur s'dtendent le terminaison et la fibre
optique, les intervalles    long de la partie centrale de l'organe de
termi- etant situes sur des c8tes opposes de la fibre       naison. optique
dans ia direction 6quatoriale de ladite section laterale de fibre optique.
5   &  Une terminaison pour fibre optique solon la revendication 7, dans
laquelle lesdites posi- 3. Une terminaison pour fibre optique solon la
tions ddform6es vers l'interieur ont sensible- revendication 1, dans
laquelle I'organe de ter-     ment la formo d'un L, on section
transversale. minaison, une fois deforme, vient en contact avoc au moins
trois parties de surface periphe-  lo  9. Una terminaison pour fibre
optique solon la rique externe differentes de la partie d'extremi-
revendication 8, dans laquelle lesdites posi- te de la fibre optique,
lesdites parties de surfa-  tions on formo de L s'etendent commo des ce de
contact etant sensiblement sym6triques        rainures en forma de L dans
la surface p6ri- l'une par rapport a l'autre par rapport & l'axe
pherique externe de l'organe de terminaison le de la fibre, les points
centraux desdites parties   15  long de la partle centrale de l'organe de
termi- de surface de contact etant separes des points       naison.
centraux de parties de surface de contact adja- centes de sonsiblement la
m6me sdparatidn        10. Une terminaison pour fibre optique solon la
angulaire autour de l'axe de la libre, lesdites     revendication 1, 2 ou
3, dans laquelle ledit parties de surface de contact dtant separees   2o
organe de terminaison comporte une surface ~ l'une de l'autre par au moins
trols intervalles           peripherique externe ayant n surfaces qui sont
entre l'organe de terminaison et la libre opti-      planes en section
transversale (avec n > 1) qui quo, lesdits intervalles etant disposes
sensible-    sont sym~triques l'une par rapport a l'autre ment
symetriquement l'un par rapport & l'autre      autour de l'axe de fibre
optique par rapport & par rapport A I'axe de la fibre et 4tant separes   25
un axe de rotation de 360/n degres. par la m8mo separation angulaire quo
les points centraux des parties de surface de        11. Une terminaison
pour fibre optique solon l'une contact adjacentes.
quelconque des revendications 1 & 10, dans laquelle ladite partie centrale
de l'organe de 4. Uno terminaison pour fibre optique selon la  30
terminaison  est deformee  progressivement revendication 2, dans laquelle
ledit organe de      avec la deformation au point central de la terminaison
comporte des parties de surface         longueur de l'organe de
terminaison. peripherique externe qui correspondent aux parties de surface
au contact de ladite libre    12. Une terminaison pour fibre optique solon
la optique qui sont sensiblement planes en sec-   35    revendication 11,
dans laquelle ledit organe de tion transversale.
torminaison a un diambtre externe qui, au moins initialement, est plus
important au point 5. Une terminaison pour fibre optique solon la
central de la longueur de l'organe de terminai- revendication 4, dans
laquelle chacune desdi-       son qu'a l'une quelconque de ses extremites.
tes parties de surface externe plane de l'orga-   40 ne de terminaison
comporte egalement une         13. Une terminaison pour fibre optique solon
l'une zone centrale surelevee qui s'etend axialement       quelconque des
revendications 1 & 12, dans le long d'au moins la partie centrale de la
laquolle ledit materiau deformable plastique- longueur dudit organe de
torminaison.                ment est un metal selectionnd dans le groupe 45
comprenant du cuivre, du zinc, du plomb, de 6. Une terminaison pour fibre
optique solon la          l'aluminium  ou des alliages qui contiennent
revendication 3, dans laquelle l'organe de ter-      des metaux, et dans
lequel ladite libre optique minaison comporte une surface peripherique
est realisee en quartz ou en verre multi-com- externe qui est deformee vers
l'int6rieur en au      posants et comporte un noyau et une gaine. moins
trois positions correspondantes aux par-  5o ties de surface periphdrique
au contact de       14. Une terminaison pour libre optique selon l'une
ladite fibre optique, lesdites positions defor-     quelconque des
revendications 1 & 12, dans mees vers l'interieur ayant le m8me aligne-
laquolle ledit materiau deformable plastique- ment symetrique autour de
'axe de la fibre          ment est une resine synthetique, et ladite fibre
quo lesdites parties de surface de contact.  55     optique est realisee en
quartz ou en verre multi-composants et comporte un noyau et une 7. Une
terminaison pour fibre optique solon la          gaine. revendication 6,
dans laquelle lesdites posi- 20    
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11111111111 111 15. Une terminaison pour fibre optique solon I'une      par
rapport & l'autre par rapport & I'axe longitu- quelconque des
revendications 1 & 14, dans           dinal de la fibre. laquelle ladite
part d'extremite de la libre opti- quo comporte une face terminate en forme
17. Un proced6 solon la revendication 16, dans d'une surface incurvee.
5        lequel ladite force est appliqu6e a chaque po- sition afin de
ddformer l'organe de torminaison 16. Une methode pour terminer une partie
d'extre-       et de l'amener en contact avec deux parties de mitd d'une
fibre optique (3) au moyen d'un          surface periphdrique externe
separdes de la organe de terminaison (1) d'une structure            partie
d'extr6mite de la fibre optique, lesdites monolithique et d'une longueur
pred6terminee  10    positions etant disposees sensiblement syme- constitue
d'un materiau plastiquement defor-        triquement l'une par rapport a
l'autre par rap- mable et ayant initialement, avant sa deforma-      port &
l'axe de la fibre, los points centraux tion en une certaine longuour, une
forme sen-        desdites parties de surface de contact etant siblement
cylindrique et ayant un passage            separds d'environ 1800, le
contact se produi- axial (2), ledit procede comprenant les dtapes   ls
sant le long d'un m6ridien d'une section trans- consistant &:
versale de fibre optique, lesdites parties de - inserer la partie
d'extr6mite de ladite fi-     surface de contact etant separees par deux
bre optique & travers le passage axial de      intervalles entre l'organe
de terminaison et la l'organe de torminaison de sorte quo le        fibre
optique, lesdits intervalles dtant situes sur passage entoure une surface
p6riphdri-  2o     des c8tds opposas de la fibre optique dans la quo
externe (31) de la libre optique sur       direction equatoriale de ladite
section transver- une distance pr~determinoe a partir de         sale de
fibre optique. son extremite, et - appliquer une force contre la p6riphdri-
18. Un procedd  solon la revendication 16, dans quo exteme dudit organe de
terminaison   25     lequel ladite force est appliquee contre la p~ri- a au
moins deux positions periph6riquos         ph6rie externe dudit organe de
terminaison en separees disposees sensiblement syme-          au moins
trois positions peripheriques sepa- triquement lune par rapport a l'autre
par       rees et disposees sensiblement symetrique- rapport & l'axe de la
fibre de sorte quo        ment 'une par rapport a l'autre par rapport a
ladite force r6alise une deformation plas-  3o  'axe de la fibre afin de
deformer l'organe de tique dudit organe de terminaison vers
terminaison et de l'amener en contact avec au ladite libre optique
progressivement uni-      moins trois parties de surface p6ripherique ex-
quoment le long d'une partie centrale de       terne s6parees de la partie
d'extremite de la ladite distance predeterminee afin de          fibre
optique, lesdites parties de chacune des- r~alisor un contact & ajustement
serree   as   dites parties de surface de contact etant sepa- direct entre
la partie centrale de l'organe    rees des points centraux de parties de
surface de terminaison et la fibre sans l'utilisation   de contact
adjacentes de sensiblement la de moyons de liaison supplementaires
m8me separation angulaire autour de l'axo de pendant quo des parties
d'extremite de         fibre, lesdites parties de surface de contact
I'organe de terminaison ne prdsentent   4o     etant separees l'une de
l'autre par au moins sensiblement aucun contact & ajustement        trois
intervalles entre l'organe de terminaison serre avoc la fibre;
et la fibre optique, lesdits intervalles etant sO- dans lequel la
deformation dudit organe de           pares par la meme sdparation
angulaire quo terminaison realise un sertissage de la fibre a      les
points centraux de parties de surface de ajustage a contact doux avec la
partie centrale  45  contact adjacentes. de sorte quo les surfaces
incurvees vers l'inte- riour du passage rOalisent le contact a ajuste-  19.
Un proced4 solon la revendication 18, dans ment serrO avec les parties de
surface peri-        lequel ladite force appliquee a l'organe de pherique
externe de ladite fibre optique le long    terminaison r~alise une
deformation de sa sur- de la partie centrale, lesdites parties de surfa-
50  face peripherique vers l'interieur & au moins ce periphdrique exteme on
contact avec la           trois positions correspondant aux parties de
fibre optiques etant disposees sensiblement          surface peripherique
de contact avoc ladite symetriquement l'une par rapport & l'autre par
fibre optique, lesdites positions ddformdes vers rapport a  'axe de la
fibre optique et etant         l'interieur ayant le m8me alignement
symetri- separees l'une de l'autre par des intervalles  as    quo autour de
l'axe de fibre quo les parties de minimaux entre l'organe de terminaison
defor-       surface de contact. me et la fibre optique, lesdits
intervalles Otant disposes sensiblement symetriquement l'un 21    
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reven-       optique introduite dans son passage, ledit or- dications 16 a
19, dans loquel la force est        gane d'application de pression ayant au
moins appliqude afin de deformer lesdites parties        deux surfaces
d'application de pression (92, y>.   centrales progressivement avec la
deformation        92') dont au moins une est deplagable, lesdi- maximale
au point central de la longueur de   a    tes surfaces d'application de
pression etant l'organe de terminaison.
sensiblement symetriques l'une de l'autre par rapport A I'axe de la fibre
optique, dans loquel 21. Un procedd selon I'une quelconque des reven-
lesdites surfaces d'application de pression sont dications 16 & 20,
comprenant en outre I'6tape     capables d'appliquer une force contre la
peri- de former la face d'extremit6 de ladite partie  10  pherie externe
dudit organe de terminaison au d'extremite de la fibre optique en une
surface     moins auxdites deux positions peripheriques incurvde telle
qu'une surface convexe.             separees de telle manibre que l'organe
de terminaison subisse progressivement une dd- 22. Un procedd selon l'une
quelconque des reven-       formation plastique uniquement sur une partie
dications 16 & 21, dans lequel ladite force   is   centrale deol'organe de
terminaison de maniere appliquee audit organe de terminaison aplatit      a
faire un contact a ajustement serre entre la sensiblement des parties de
surface pdripheri-     fibre et ladite partie centrale, les parties d'ex-
quo externe dudit organe de terminaison, en        trdmit4 de l'organe de
terminaison restant son- section transversale, en correspondance avec
siblement sans deformation, et la surface peri- des parties de surface au
contact de ladite  20    ph6rique externe de la fibre dtant sensiblement
Al~    fibre optique.                                      sans contact a
ajustement serre avec les par- ties d'extremite de l'organe de terminaison,
la 23. Un procede selon la revendication 22, dans         partie centrale
de l'organe de terminaison etant loquel ladite force constitue une zone
centrale    serti aux fibres avec un ajustement & contact surelevee sur
chacune desdites parties de sur-  25  doux afin de realiser un contact
direct entre face externe plane de l'organe de terminaison,     des
surfaces incurvees du passage et au lesdites zones centrales surelevees
s'4tendant     moins deux parties pdripheriques sdpar6es de axialement le
long de la partie centrale de la     ladite fibre optique sans moyens de
liaison longuour dudit organe de terminaison.              supplementaires,
de sorte que les parties de 30      surface pdripheriques de ladite fibre
sont expo- 24. Un procedd  selon la revendication 16, dans        sees
sensiblement symetriquement I'une de lequel on applique n forces audit
organe de        l'autre par rapport & l'axe de la fibre, et sont
terminaison afin de deformer sa surface peri-      separ6es l'une de
I'autre par des intervalles pherique externe on n positions sur sa peri-
minimaux realisant ainsi le contact a ajuste- ph6rie (o0 n > 1) qui sont
symetriques l'une   36  ment serre entre la partie contrale dudit organe
par rapport & I'autre autour de l'axe de la fibre  de terminaison ddformd
plastiquement et lesdi- optique par rapport a un axe de rotation de
tes parties de surface p~ripherique externe de 300/n degres.
Ia fibre optique. 25. Un procede selon la revendication 24, dans   40  27.
Un appareil selon la revendication 26, dans lequel lesdites positions
deformees ont une        loquel l'organe d'application de pression corn-
section transversale sensiblement en forma de      porte deux surfaces
d'application de pression L.
qui appliquent une force contre la peripherie externe de la partie centrale
de l'organe de 26. Un appareil de liaison par compression, portatif  4s
terminaison de sorte quo, quand il est d~for- et & actionnement manuel,
pour rdaliser la         me, l'organe de terminaison vienne en contact
terminaison d'une partie d'extrdmite d'une fibre   avec deux parties de
surface pdripherique ex- optique (3) au moyen d'un organe de terminai-
teme sdparees de la partie d'extr~mit4 de la son (1) de structure
monolithique et de Ion-       fibre optique, lesdites parties de surface
etant guour prdddterminde form6 de materiau defor-  50   disposdes
sensiblement symetriquement l'une mable plastiquement et ayant
initialement,         de l'autre par rapport a l'axe de la fibre, les avant
sa deformation, une forma sensiblement       points centraux desdites
parties de surface de cylindrique et comportant un passage axial (2)
contact etant separees d'environ 1801, ledit a travers lequel la partie
d'extrdmit6 de la fibre  contact se realisant le long d'une direction
optique est introduite, ledit appareil compre-  66  m6ridienne par rapport
a une section transver- nant un organe d'application de pression (75)
sale de la fibre optique, lesdites parties de adapte pour recevoir ledit
organe de terminai-     surface de contact etant separ~es par deux son avec
la partie d'extremite de ladite fibre     intervalles entre l'organe de
terminaison et la 22    
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liii| Ill| I If|  f * C   L   M fibre optique situes & des c8t6s opposes de
la   32. Un appareil solon la revendication 28, dans fibre optique dans la
direction 4quatoriale de      lequel lesdites surfaces d'application de
pres- ladite section transversale de fibre optique.       sion ont une
forme tolle quo la surface pdri- pherique oxterne de l'organe de
terminaison 28. Un appareil solon la revendication 26, dans   5     sera
deformee vers l'interieur a au moins trois lequel l'organe d'application de
pression corn-      positions qui correspondent aux parties de sur- porte
au moins trois surfaces d'application de      face p6ripherique au contact
de ladite fibre pression qui appliquent une force contre la
optique, lesdites positions d~formees vers l'in- peripherie externe de la
partie centrale de l'or-   teriour ayant le mOme alignement symetrique gane
de terminaison de sorto quo, quand ii est  tO  autour de l'axe de la fibre
optique quo lesdites d6formd, l'organe de terminaison vient on
parties de surface de contact. contact avoc au moins trois parties de
surface periph6rique externe separees de la partie       33. Un appareil
solon la revendication 28, dans d'extrdmite de la fibre optique, lesdites
parties   lequel ledit organe d'application de pression de surface 4tant
sensiblement symetriques   i5       comporte n surfaces d'application de
pression l'une de l'autre par rapport A I'axe de la fibre,   qui sont
susceptibles d'appliquer une force le point central de chacune desdites
parties de     audit organe de terminaison afin de deformer surface de
contact etant separe des points          sa surface peripherique oxtorne en
n positions centraux de parties de surface de contact adja-
periph6riques (00 n > 1) qui sont symetriques centes par sensiblement la
meme separation   20      l'une par rapport a l'autre autour de l'axe de la
angulaire autour de l'axe de la fibre, lesdites     fibre optique par
rapport & un axe de rotation parties de surface de contact etant s6parees
de 360/n degres. l'une de l'autre par au moins trois intervalles entre
l'organe de torminaison et la fibre opti-  34. Un appareil solon la
revendication 33, dans quo, lesdits intervalles dtant separ6s par la  25
lequal lesdites surfaces d'application de pres- meme separation angulaire
quo les points cen-        sion sont conformdes de sorto quo lesdites traux
des parties de surface de contact adja-        positions deformees vers
l'interieur ont sonsi- centes.
blement la forme d'un L, en section lat~rale. 29. Un appareil solon la
revendication 26, 27 ou   30 28, dans lequel lesdites surfaces
d'application de pression ont une forme convexe dans le sens axial de
l'organe de terminaison de sorte quo ladite partie centrale so deforme
progres- sivement avec une deformation maximale au   35 point central de la
longuour de l'organe de terminaison. 30. Un appareil solon la revendication
26, 27, 28 ou 29, dans lequal lesdites surfaces d'applica-   40 tion de
pression sont sensiblement planes on section transversale relative a
l'organe de ter- minaison, de sorto quo ledit organe de termi- naison
regoit des parties de surface p~riph6ri- quo externe, on correspondance
avec les par-  46 ties de surface au contact de ladito fibre opti- quo, de
forme sensiblement plane en section transversale. 31. Un appareil solon la
revendication 30, dans   60 lequel lesdites surfaces d'application de pres-
sion sont conformdes en outre de sorte quo chacune desdites parties de
surface exteme plane de l'organe de terminaison resoive une zone centrals
sur6lev~e qui s'6tond axialement  65 le long d'au moins la partie centrale
de la longueur dudit organo de terminaison. 23    


