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DESCRIPTION

[0001] The present invention relates to an optical fiber connector assembly. The present
Invention also relates to a pre-connectorized fiber optic cable comprising said optical fiber
connector assembly.

[0002] The connection of an optical fiber to another optical fiber is generally carried out by
means of an optical connector. Generally, an optical fiber connector I1Is a mechanical
component used to align and join together two optical fibers. The optical fibers may be part of
a fiber optic cable or of a device, such as an optical or opto-electronic device. A pre-
connectorized fiber optic cable I1s generally a fiber optic cable having an end portion pre-
terminated with an optical connector.

[0003] EP 2 052 286 discloses a fiber optic connector assembly comprising a connector sub-
assembly and a retention body, both disposed within a hollow plug housing. The retention body
Includes a first portion that i1s configured to engage and retain an optical cable comprising an
optical fiber and one or more strength members, and a second portion that i1s configured to
engage and retain the connector sub-assembly. The connector sub-assembly comprises an
optical ferrule optically coupled to the optical fiber. The second portion of the retention body
comprises a pair of opposed snap hooks that are configured to engage a corresponding pair of
opposed recesses of the connector sub-assembly. The fiber optic connector assembly further
comprises an end cap having an insertion end, configured to be inserted snugly into the back
end of the hollow plug housing, and a tapering end configured to receive the optical cable.

[0004] It 1s clear from the above that the fiber optic connector assembly of EP 2 052 286 has
mechanical couplings between the pieces. In particular, a first coupling Is present between the
connector sub-assembly and the retention body and a second coupling I1s present between the
hollow plug housing and the end cap. These types of mechanical couplings, however, do not
guarantee high mechanical strength of the whole assembly.

[0005] Document DE102009019112 discloses an optical fiber connector assembly for a fiber
optic cable not having rod members, the connector assembly having a ferrule holder, a
connector, and a locking member for attaching the ferrule holder to the connector.

[0006] The Applicant faced the technical problem of providing an optical fiber connector
assembly with an alternative and improved design, which enables to increase the mechanical
strength of the whole optical fiber connector assembly and to avoid cable bending In the
proximity of the ferrule.

[0007] The Applicant found that it iIs convenient to have an optical fiber connector assembly
comprising a ferrule holder configured to house an optical fiber terminated with a ferrule and
rod members; a connector having an internal passageway for accommodating the ferrule
holder; and a locking member extending lengthwise and having an internal passageway for the
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end portion of the fiber optic cable, wherein each element among the ferrule holder, the body
and the locking member is mechanically coupled to both the other two elements.

[0008] In a first aspect the present invention thus relates to an optical fiber connector
assembly for a fiber optic cable comprising an optical fiber, having an end portion terminated
with a ferrule, and rod members, the optical fiber connector assembly extending lengthwise
along a longitudinal axis and comprising:

e a ferrule holder configured to hold the end portion of the optical fiber, the ferrule and the
rod members;

e a connector having an internal passageway for housing the ferrule holder;

e a locking member extending lengthwise and having an internal passageway for the end
portion of the fiber optic cable,

wherein the connector i1s configured to be mechanically coupled to the ferrule holder, and

wherein the locking member Is configured to be mechanically coupled both to the ferrule holder
and to the connector.

[0009] The above configuration, wherein each element of the ferrule holder, the body and the
locking member is directly mechanically coupled to the other two elements (that is, without any
Intermediate mechanical coupling) advantageously enables to improve the mechanical
strength of the optical fiber connector assembly as a whole and, in particular, both the tensile
strength and the torsion strength. In addition, it enables to obtain a more compact optical fiber
connector assembly. Furthermore, the ferrule holder configured to hold the optical fiber end

portion, the ferrule and the rod members advantageously avoids cable bending in the proximity
of the ferrule.

[0010] In a second aspect, the present invention relates to a pre-connectorized fiber optic
cable comprising a fiber optic cable and a optical fiber connector assembly mounted upon an
end portion of the fiber optic cable, the fiber optic cable comprising a cable jacket
accommodating an optical fiber, having an end portion terminated with a ferrule, and rod
members, the optical fiber connector assembly comprising:

e a ferrule holder holding the end portion of the optical fiber, the ferrule and the rod
members;

e a connector accommodating the ferrule holder and configured to mate with a
corresponding receptacle;

e a |locking member extending lengthwise and having an Internal passageway
accommodating the end portion of the fiber optic cable,

wherein each element among the ferrule holder, the body and the locking member is
mechanically coupled to both the other two elements.

[0011] For the purpose of the present description and of the appended claims, except where
otherwise Indicated, all numbers expressing amounts, quantities, percentages, and so forth,
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are to be understood as being modified in all instances by the term "about". Also, all ranges
Include any combination of the maximum and minimum points disclosed and include any
Intermediate ranges therein, which may or may not be specifically enumerated herein.

[0012] In the present description, the terms "distal”, "proximal”, "forward"”, "front", "back" In
relation to an optical fiber connector assembly are used with reference to an end portion of a
fiber optic cable upon which the optical fiber connector assembly 1s mounted. In particular, the
terms "proximal” and "back” are used with reference to an element of the optical fiber
connector assembly situated near to the end portion of the fiber optic cable, while the terms
"distal”, "front” and "forward” are used with reference to an element of the optical fiber
connector assembly situated away from the end portion of the fiber optic cable.

[0013] The present invention in at least one of the aforementioned aspects can have at least
one of the following preferred characteristics.

[0014] Preferably, the mechanical coupling between the connector and the ferrule holder is
made by means of a mechanical coupling configured to prevent relative rotation about said
longitudinal axis and relative axial movement along said longitudinal axis.

[0015] Preferably, the mechanical coupling between the locking member and the connector is
made by means of a mechanical coupling configured to prevent relative rotation about said
longitudinal axis and relative axial movement along said longitudinal axis.

[0016] In a preferred embodiment, said mechanical coupling is a snap coupling.

[0017] Preferably, the locking member Is configured to be mechanically coupled to the ferrule
holder by means of a mechanical coupling configured to prevent relative rotation about said
longitudinal axis.

[0018] Preferably, the ferrule holder comprises a proximal portion comprising a seat for the
end portion of the fiber optic cable.

[0019] Preferably, the ferrule holder comprises a distal portion comprising a sleeve portion
configured to hold the end portion of the optical fiber, the ferrule and the rod members.

[0020] In a preferred embodiment, the proximal portion of the ferrule holder comprises two
opposite arms forming said seat.

[0021] Preferably, the locking member comprises a distal portion configured to mate with said

opposite arms so as to provide said mechanical coupling to the proximal portion of the ferrule
holder.

[0022] Preferably, the distal portion of the locking member comprises two recesses extending
lengthwise, configured to mate with said opposite arms of the ferrule holder.
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[0023] In a preferred embodiment, the two opposite arms of the proximal portion of the ferrule
holder comprise respective coupling members configured to engage corresponding coupling
members in a proximal portion of the body, so as to provide said mechanical coupling between
the proximal portion of the body and the proximal portion of the ferrule holder.

[0024] Preferably, the ferrule holder comprises a medial portion between the sleeve portion
and the proximal portion.

[0025] Preferably, the two opposite arms forming said seat extend lengthwise and project
backward from the medial portion of the ferrule holder.

[0026] Preferably, the medial portion of the ferrule holder provides an abutment surface for the
front face of the end portion of the fiber optic cable.

[0027] Preferably, the medial portion of the ferrule holder comprises a hole in communication

with an internal passageway of the sleeve portion for receiving the end portion of the optical
fiber terminated with the ferrule.

[0028] Preferably, the sleeve portion of the ferrule holder comprises grooves on its lateral
external surface, said grooves extending lengthwise between proximal and distal ends of the
sleeve portion and being configured to house said rod members.

[0029] Preferably, the medial portion comprises holes in communication with said grooves for
recelving said rod members.

[0030] Preferably, the optical fiber connector assembly comprises a first crimping element
configured to be disposed about the ferrule holder to grip the rod members.

[0031] Preferably, the optical fiber connector assembly comprises a second crimping element
adapted to crimp a proximal portion of the locking member about the end portion of the fiber
optic cable.

[0032] Preferably, the proximal portion of the locking member has on its lateral surface at least
one aperture and the second crimping element is adapted to crimp the locking member about

the end portion of the fiber optic cable at said at least one aperture.

[0033] Preferably, the body of the connector has a distal portion configured to mate with a
corresponding receptacle.

[0034] Preferably, the distal portion of the body of the connector is configured to house the
sleeve portion of the ferrule holder.

[0035] Preferably, the distal portion of the body is in the shape of a standard plug housing.
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[0036] Preferably, the distal portion of the body Is devoid of lateral apertures.

[0037] Preferably, the proximal portion of the body of the connector is configured to house the
proximal portion of the ferrule holder.

[0038] In a preferred embodiment, the body of the connector is monolithic (l.e. made of one
plece).

[0039] In a preferred embodiment, the ferrule holder is monolithic (i.e. made of one piece).

[0040] Preferably, the sleeve portion of the ferrule holder comprises an internal passageway
extending lengthwise for accommodating the end portion of the optical fiber terminated with the
ferrule.

[0041] Preferably, the sleeve portion of the ferrule holder comprises a slot extending
lengthwise between distal and proximal ends thereof such as to enable insertion of the end
portion of the optical fiber within the internal passageway of the sleeve portion.

[0042] Preferably, the ferrule is associated with a spring, the sleeve portion of the ferrule
holder defining an internal shoulder for the spring, proximate a distal end of the sleeve portion.

[0043] Preferably, the ferrule comprises a flange.

[0044] Preferably, the spring is disposed about the ferrule within the sleeve portion, between
sald internal shoulder of the sleeve portion and said flange of the ferrule.

[0045] Preferably, the flange of the ferrule has an outer diameter greater than the outer
diameter of the spring so as to stop the travel of the spring in the lengthwise direction beyond
the flange, towards a distal end of the ferrule.

[0046] Preferably, the at least one aperture on the lateral surface of the proximal portion of the
locking member comprises two opposite apertures (for example, two diametrically opposite
apertures extending lengthwise, preferably of rectangular shape).

[0047] Preferably, the optical fiber connector assembly further comprises a nut configured to
be disposed about the body of the connector.

[0048] Preferably, the nut is configured to fix the optical fiber connector assembly to a
corresponding receptacle.

[0049] Preferably, the body of the connector comprises a shoulder having an outer diameter
greater than an inner diameter the nut such that the travel of the nut in the lengthwise direction
towards the distal end of the body iIs limited, while allowing the nut to freely rotate about the
longitudinal axis relative to the body. Preferably, said shoulder is substantially located In a
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medial portion of the body of the connector.

[0050] Preferably, the inner diameter of the nut i1s substantially located in correspondence of a
proximal end of the nut.

[0051] Preferably, the optical fiber connector assembly further comprises an additional nut
configured to be disposed about the body:.

[0052] Preferably, the additional nut has a distal end adapted to engage with a proximal end of
the nut.

[0053] Preferably, the fiber optic cable comprises yarns that are folded back over the cable
jacket of the end portion of the fiber optic cable so that they are disposed between the internal
surface of the locking member and the external surface of the cable jacket at the end portion of
the fiber optic cable.

[0054] Preferably, the fiber optic cable comprises a single optical fiber.

[0055] Suitably, the end portion of the optical fiber protrudes from the end portion of the fiber
optic cable (the cable jacket being removed from the end portion of the fiber optic cable during
assembling).

[0056] Preferably, the connector is configured to house the ferrule holder so that a distal end
of the ferrule 1s exposed at a distal end face of the connector.

[0057] The features and advantages of the present invention will be made apparent by the
following detailed description of some exemplary embodiments thereof, provided merely by
way of non-limiting examples, description that will be conducted by making reference to the
attached drawings, wherein:

e figure 1 schematically shows an exploded perspective view of an end portion of a pre-
connectorized fiber optic cable according to an embodiment of the invention;

o flgure 2 schematically shows a first perspective view of a ferrule holder of the optical
fiber connector assembly of the pre-connectorized fiber optic cable of figure 1;

o figure 3 schematically shows a second perspective view of the ferrule holder of figure 2;

o figure 4 schematically shows a third perspective view of the ferrule holder of figures 2-3
with an end portion of the fiber optic cable, assembled together;

o figure 5 schematically shows a first perspective view of the connector of the optical fiber
connector assembly of the pre-connectorized fiber optic cable of figure 1;

o figure 6 schematically shows a second perspective view of the connector of figure 5;

o figure / schematically shows a first perspective view of the locking member of the optical
fiber connector assembly of the pre-connectorized fiber optic cable of figure 1;

o figure 8 schematically shows a second perspective view of the locking member of figure
/;
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e figure 9 schematically shows a perspective view of an end portion of a fiber optic cable
assembled with a ferrule holder and a first crimping element, together with a connector
and a locking member of the optical fiber connector assembly of the pre-connectorized
fiber optic cable of figure 1;

o figure 10 schematically shows a perspective view of an end portion of a fiber optic cable,
a connector and a locking member, assembled together, with a second crimping element
of the optical fiber connector assembly of the pre-connectorized fiber optic cable of
figure 1;

e figure 11 schematically shows a perspective view of an end portion of a fiber optic cable,
a connector, a locking member, a second crimping element and a nut assembled
together, with a shrinking sheath of the optical fiber connector assembly of the pre-
connectorized fiber optic cable of figure 1;

o figure 12 schematically shows a perspective view of an end portion of a fiber optic cable,
a connector, a locking member, a second crimping element, a nut and a shrinking
sheath assembled together, with an additional nut of the optical fiber connector
assembly of the pre-connectorized fiber optic cable of figure 1;

e flgure 13a schematically shows a perspective view of the pre-connectorized fiber optic
cable of figure 1 wherein the optical fiber connector assembly is assembled and
mounted upon the end portion of the fiber optic cable;

o figure 13b schematically shows a perspective view of an alternative embodiment of the
pre-connectorized fiber optic cable of figure 13a;

e figure 14 schematically shows a perspective view of a ferrule holder of the optical fiber
connector assembly of the pre-connectorized fiber optic cable of figure 1, according to a
further preferred embodiment of the invention.

[0058] With reference to the figures, It Is shown a pre-connectorized fiber optic cable extending
lengthwise, along a longitudinal axis. The pre-connectorized fiber optic cable comprises a fiber

optic cable 1 and an optical fiber connector assembly 100 according to an embodiment of the
Invention.

[0059] The fiber optic cable 1 comprises an outer protective cable jacket 2 housing a single
optical fiber 10 and strength members. The strength members comprise flexible yarns 3 (like,
for example, aramid yarns) and/or rod members 4, for example in the form of metallic rods.
For the sake of illustration, the yarns 3 are shown only in figure 1 while rod members 4 are
shown only in figures 4 and 9.

[0060] The outer protective cable jacket 2 at the end portion of the fiber optic cable 1 Is
removed so that the end portion of the optical fiber 10 and the strength members 3, 4 protrude
from the end portion of the fiber optic cable 1.

[0061] The optical fiber 10 preferably i1s a single mode fiber comprising a core and a cladding
(referred as a whole with the reference number 11). In a preferred embodiment, the core and
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the cladding 11 are made of a glass material (e.g. silica-based), and a refractive index
difference between the core and the cladding 11 is obtained by incorporating suitable additives
(dopants) into the glass matrix of core and/or cladding. Generally, the optical fiber 10, outside
the cladding, Is provided with an external protective coating 12 made of a polymeric material,
typically consisting of two layers. Generally, the diameter of the external protective coating 12
IS of about 250 um. Moreover, the outer diameter of the cladding typically is of about 125 um.

[0062] The optical fiber 10 has an end portion terminated with a ferrule 30.

[0063] The ferrule 30 generally is a rigid hollow tube used to hold a stripped end of the optical
fiber 10 (that Is, stripped of its external protective coating 12) and has an internal diameter
designed to hold the fiber firmly with a maximum packing fraction. The ferrule 30 provides a

means of positioning the optical fiber 10 within the optical fiber connector assembly 100 by
performing the function of a bushing.

[0064] As shown, for example, In figure 4, the ferrule 30 has a distal end 32 and a proximal
end 34. The ferrule 30 defines an internal passageway that extends lengthwise between the
distal end 32 and the proximal end 34 and within which the stripped end of the optical fiber 10
IS firmly housed. The stripped end of the optical fiber 10 passes though the ferrule 30 such that
a front face of the optical fiber 10 is substantially flush with the distal end 32 of the ferrule 30 or
extends somewhat beyond the distal end 32.

[0065] The ferrule 30 comprises a proximal tubular portion 35 (preferably metallic) and a distal

tubular portion 33 (preferably made of glass) separated by a flange 52 (preferably metallic).
The ferrule 30 Is associated with a spring 40. The spring 40 Is disposed about the proximal
tubular portion 35 of the ferrule 30 and urges towards the flange 52. The flange 52 has an
outer diameter greater than the outer diameter of the spring 40 so as to stop the travel of the
spring 40 In the lengthwise direction towards the distal end 32 of the ferrule 30, beyond the
flange 52.

[0066] The flange 52 preferably comprises a plurality of grooves 51. Preferably, the grooves
51 are equal to each other and equally spaced In the angular direction, along the

circumference of the flange 52. Preferably, the grooves 51 are four, spaced apart of about 90°.

[0067] As shown In the example of figure 1, the optical fiber connector assembly 100
comprises a ferrule holder 110, a connector 190 and a locking member 180.

[0068] The ferrule holder 110 is preferably monolithic (i.e. made of one piece).
[0069] The ferrule holder 110 is preferably formed of plastic.

[0070] As shown In the example of figures from 2 to 4, the ferrule holder 110 comprises a
sleeve portion 111 (forming a distal portion) and a proximal portion 117.
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[0071] The sleeve portion 111 extends lengthwise between opposed distal and proximal ends
112, 114 and defines an internal passageway that extends lengthwise between the distal end
112 and the proximal end 114 for housing the end portion of the optical fiber 10 terminated with
the ferrule 30.

[0072] The sleeve portion 111 provides a support for the assembly ferrule 30- spring 40 so that
at least the distal portion 33 of the ferrule beyond the flange 52 projects beyond the sleeve
portion 111 (as schematically shown in figure 4). Proximate the distal end 112, the sleeve 110
defines an internal shoulder 115. The spring 40 I1s disposed within the sleeve portion 111
between the internal shoulder 115 and the flange 52.

[0073] In a preferred embodiment, the internal passageway of the sleeve portion 111 has an
Inner diameter/size smaller than the outer diameter/size of the ferrule 30. This advantageously
enables to limit the cross-section size of the sleeve portion 111.

[0074] In order to allow the end portion of the optical fiber 10 (which i1s pre-terminated with the
assembly ferrule 30-spring 40) to be inserted within the sleeve portion 111, the latter preferably
comprises a slot 116 extending lengthwise between the distal and proximal ends 112, 114, and
having a size such as to enable insertion of the end portion of the optical fiber 10. Proximate
the Internal shoulder 115, the slot 116 has a greater size in the crosswise direction, so as to
enable insertion of the spring 40 and ferrule 30.

[0075] In a preferred embodiment shown In figure 14, the sleeve portion 111 preferably
comprises at least one finger 126 projecting from the distal end 112, providing a support for the
assembly ferrule 30-spring 40. The presence of more than one finger 126 (in figure 14, three
fingers 126 are exemplarily shown) enables to improve the firmness of the supporting function
performed by the sleeve portion 111. Preferably, each finger 126 has a distal end with a
protrusion 127. Each protrusion 127 Is preferably configured so as to engage one of the
grooves 51 of the flange 52. Considering that the front face of the end portion of the optical
fiber 10 can be angled, this enables to orientate the angled front face of the optical fiber 10
according to a number of positions corresponding to the number of the grooves 51. As stated
above, In the embodiment shown, the grooves 51 are four and equally spaced In the angular
direction so that the front face of the optical fiber 10 can be oriented according to four positions
angularly spaced apart of 90°. This Is advantageous because it increases the possibility of
matching the angle of the front face of the optical fiber 10 with the angle of a mating optical
fiber. This advantageously increases the flexibility of use of the optical fiber connector
assembly 100.

[0076] The sleeve portion 111 comprises on the external lateral surface a plurality of grooves
113 that extends lengthwise from the proximal end 114 toward the distal end 112 for housing
the rod members 4. In the example, the fiber optic cable 1 comprises two rod members 4 and
the sleeve portion 111 comprises two corresponding grooves 113. The grooves 113 provide a
support for the rod members 4. In the embodiment shown, the grooves 113 are disposed at
two diametrically opposite positions with respect to the slot 116.
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[0077] The proximal portion 117 of the ferrule holder 110 comprises a seat 118 for an end
portion of the fiber optic cable 1. The seat 118 has inner size substantially equal to the outer
diameter of the protective cable jacket 2 of the fiber optic cable 1.

[0078] The seat 118 I1s configured to receive and mate with the end portion of the fiber optic
cable 1 (as schematically shown In figure 4).

[0079] In the embodiment shown (see, In particular, figures 2 and 3), the sleeve portion 111
and the proximal portion 117 of the ferrule holder 110 are separated by a generally medial
portion 119 of the ferrule holder 110. The medial portion 119 Is generally disc shaped and
disposed substantially crosswise, perpendicular to the longitudinal axis of the ferrule holder
110.

[0080] The medial portion 119 provides an abutment surface for the front face of the end
portion of the fiber optic cable 1. The seat 118 Is preferably defined by a fork configuration of
the proximal portion 117 of the ferrule holder 110, which comprises two opposed arms 120
extending lengthwise and projecting backward from the medial portion 119. Except for the walls
defined by two opposed arms 120, the rest of the seat 118 is open. The two opposed arms 120
are spaced apart by a distance substantially equal to the outer diameter of the protective cable
jacket 2 of the fiber optic cable 1.

[0081] The two opposed arms 120 comprise each a snap coupling member 121.

[0082] The medial portion 119 of the ferrule holder 110 comprises a substantially central hole
122. The central hole 122 is in communication with the internal passageway of the sleeve
portion 111. The central hole 122 provides a passage for the end portion of the optical fiber 10.
The medial portion 119 has a slot 123 in communication with the central hole 122 and with the
slot 116 of the sleeve portion 111. The slot 123 of the medial portion 119 has a size such as to
enable insertion of the end portion of the optical fiber 10 into the central hole 122. Preferably,
the slot 123 Is on an angle (as shown In figures 2-4) so as to prevent the optical fiber 10
coming out easily once inserted.

[0083] The medial portion 119 of the ferrule holder 110 further comprises a plurality of external
holes 124. The external holes 124 are in communication with the grooves 113 of the sleeve
portion 111. The external holes 124 are configured to receive the rod members 4 of the fiber
optic cable 1. In the example, the external holes 124 are two. In the embodiment shown, the
two external holes 124 are disposed at two diametrically opposite positions with respect to the
central hole 122, along a transversal axis perpendicular to the longitudinal axis of the ferrule

holder 110.

[0084] The optical fiber connector assembly 100 also comprises a first crimping element 125
(see figure 9) configured to be disposed about the proximal end 114 of the sleeve portion 111
and to grip the rod members 4. In order to provide additional grip, the grooves 113 may be
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ribbed.

[0085] The first crimping element 125 preferably is a hollow cylindrical ring. The crimping
element 125 can be, for example, metallic.

[0086] As shown In particular Iin figures 5 and 6, the connector 190 comprises a body 191
which defines an internal passageway that extends lengthwise between its ends. The internal
passageway has open crosswise end faces and Is configured so as to be able to directly house
the ferrule holder 110 so that the distal end 32 of the ferrule 30 Is exposed at the distal end
face of the connector 190.

[0087] Preferably, the body 191 is monolithic.

[0088] The body 191 Is preferably formed of plastic.

[0089] The body 191 comprises a distal portion 193 and a proximal portion 195 extending
lengthwise, preferably cylindrical.

[0090] The distal portion 193 has an outer diameter smaller than the outer diameter of the
proximal portion 195.

[0091] The distal portion 193 preferably has a continuous lateral surface (without openings).

[0092] The distal portion 193 ends In the shape of a standard ferrule plug housing and the
latter 1s preferably configured to mate with a corresponding fiber optic receptacle (as, for
example, a standard SC adaptor).

[0093] In a preferred embodiment (shown In figures 1-4, 9), the medial portion 119 of the
ferrule holder 110 has a flat portion 128 opposite the slot 123. Moreover, the body 191
preferably comprises, In its internal surface, a flat protrusion (not shown), adapted to mate with
the flat portion 128 of the ferrule holder 110 so as to prevent relative rotation between the
ferrule holder 110 and the body 191 about the longitudinal axis of the body 191, and to enable
positioning of the ferrule holder 110 within the body 191 according to a predefined direction.

[0094] The distal portion 193 preferably comprises, In its outer surface, a circumferential
groove 199 wherein a O-ring 200 1s mounted. The O-ring 200 is preferably formed of rubber.
The O-ring 200 Is adapted to mate with a corresponding circumferential groove (not shown) of
a fiber optic receptacle so as to perform a sealing function.

[0095] The proximal portion 195 of the body 191 has on its lateral surface first snap coupling
members 197. The first snap coupling members 197 are configured and disposed In the
proximal portion 195 so as to engage with the snap coupling members 121 on the two opposite
arms 120 of the ferrule holder 110 and to snap couple the proximal portion 195 of the body
191 with the proximal portion 117 of the ferrule holder 110.
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[0096] This snap coupling advantageously enables to mechanically couple the body 191 and
the ferrule holder 110 such as to prevent both a relative rotation and a relative movement
between them about/along the longitudinal axis of the optical fiber connector assembly 100. In
the embodiment shown, the first snap coupling members 197 are in the form of a pair of
diametrically opposite openings while the snap coupling members 121 are in the form of snap
hooks.

[0097] The proximal portion 195 of the connector 190 further comprises on its lateral surface
second snap coupling members 198. The second snap coupling members 198 are configured
and disposed In the proximal portion 195 so as to engage with corresponding snap coupling
members 181 (see figures 5-8) on the locking member 180 and to snap couple the proximal
portion 195 of the body 191 with the locking member 180.

[0098] The snap coupling members 181, 198 advantageously enable to mechanically couple
the locking member 180 and the body 191 such as to prevent both a relative rotation and a
relative movement between them about/along the longitudinal axis of the optical fiber
connector assembly 100.

[0099] In the embodiment shown, the second snap coupling members 198 are In the form of a
pair of diametrically opposite openings while the snap coupling members 181 on the locking
member 180 are In the form of a pair of diametrically opposite snap hooks. In the embodiment
shown, the second snap coupling members 198 are 90° displaced with respect to the first snap
coupling members 197.

[0100] The distal portion 193 and the proximal portion 195 of the body 191 are preferably
separated by a shoulder 196. The shoulder 196 has an outer diameter greater than the outer

diameter of the distal portion 193 and the outer diameter of the proximal portion 195.

[0101] As shown In particular In figures 7 and 8, the locking member 180 Is disposed about a
longitudinal axis and extends lengthwise between a distal portion 183 and a proximal portion
185.

[0102] Preferably, the locking member 180 is monolithic (e.g. made in one piece).

[0103] The locking member 180 i1s preferably formed of plastic.

[0104] The locking member 180 defines an Internal passageway that extends lengthwise
between its ends. The internal passageway has open crosswise end faces and Is configured to
house the end portion of the fiber optic cable 1.

[0105] The distal portion 183 and the proximal portion 185 are generally cylindrical.

[0106] The proximal portion 185 is preferably tapered inwards.
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[0107] The distal portion 183 has an inner diameter substantially equal to the inner diameter of
the proximal portion 185 and substantially equal to the outer diameter of the protective cable
jacket 2 of the fiber optic cable 1.

[0108] The proximal portion 185 has on its lateral surface at least one aperture. In particular, in
the embodiment shown, the proximal portion 185 has a pair of diametrically opposite lateral
apertures 187 extending lengthwise throughout the proximal portion 185.

[0109] The distal portion 183 of the locking member 180 has said snap coupling members 181
adapted to engage the second snap coupling members 198 on the proximal portion 195 of the
body 191.

[0110] The parts of the distal portion 183 of the locking member 180 wherein the snap
coupling members 181 are present are preferably in the form of a tongue, In order to facilitate
the snap coupling between the locking member 180 and the body 191.

[0111] The distal portion 183 of the locking member 180 comprises a pair of diametrically
opposite recesses 188 extending lengthwise throughout the distal portion 183, configured to
mate with and accommodate the two opposite arms 120 of the proximal portion 117 of the
ferrule holder 110. This advantageously enables to mechanically couple the locking member
180 and the ferrule holder 110 such as to prevent a relative rotation between them about the
longitudinal axis of the optical fiber connector assembly 100, while enabling relative axial
movement.

[0112] The distal portion 183 and the proximal portion 185 are preferably separated by a
shoulder 186. The shoulder 186 has an outer diameter greater than the outer diameter of the
distal portion 183 and the proximal portion 185.

[0113] The optical fiber connector assembly 100 further comprises a second crimping element
130 (see figure 10) to fix the proximal portion 185 of the locking member 180 to the end
portion of the fiber optic cable 1. The second crimping element 130 Is adapted to be disposed
about the proximal portion 185 at the lateral apertures 187 and to grip the yarns 3 (previously
folded back over the cable jacket 2, as explained in more detail below) together with the cable
jacket 2. The presence of the lateral apertures 187 advantageously facilitate the crimping
function.

[0114] The second crimping element 130 preferably is a hollow cylindrical ring. The crimping
element 130 can be, for example, metallic.

[0115] The optical fiber connector assembly 100 further comprises a nut 140 (see, In
particular, figure 11) which i1s configured to be disposed about the body 191 and to fix the
optical fiber connector assembly 100 to a corresponding fiber optic receptacle (not shown).
The nut 140 may have an internal/external thread (respectively shown In figures 13a and 13b)
to threadably engage the fiber optic receptacle by mating with a corresponding
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external/internal thread of a receiving portion of the fiber optic receptacle.

[0116] The nut 140 has a proximal portion with an inner diameter lower than the outer
diameter of the shoulder 196 of the body 191 and a distal portion with an inner diameter
greater than the outer diameter of the shoulder 196 of the body 191. In this way, the nut 140 Is

disposed in part about the proximal portion 195 of the body 191 and in part (preferably, mainly)
about the distal portion 193 of the body 191. The travel of the nut 140 In the lengthwise

direction towards the distal portion 193 of the connector 190 is Iimited, while allowing the nut
140 to freely rotate about the longitudinal axis relative to the body 191.

[0117] The nut 140 i1s preferably formed of plastic.

[0118] The optical fiber connector assembly 100 further comprises a shrinking sheath 150 (see
figures 11-13) which i1s configured to heat shrink about the end portion of the fiber optic cable
1, the locking member 180, the second crimping element 130 and the proximal portion 195 of
the body 191. The shrinking sheath 150 provides additional retention to the cable jacket 2 and
seals the back of the fiber connector assembly 100 around the cable jacket 2. Since the
shrinking sheath 150 fits tightly about the cable jacket 2, it seals the optical fiber connector
assembly 100 from the environment and protect against environmental degradation. The
shrinking sheath 150 could be formed, for example, of Polyolefin (POX), Elastomer (PES),
Fluoropolymer (FPM), Polyvinylidenefluoride (PVDF) and Polytetrafluorethylene (PTFE).

[0119] The optical fiber connector assembly 100 could also comprise an additional nut 160
(see figures 12-13), for example formed of rubber, adapted to provide further protection to the
back of the optical fiber connector assembly 100 and an additional grip for a user. A distal end
of the additional nut 160 Is preferably configured to mate with a proximal end of the nut 140,
for example by clipping.

[0120] In a preferred embodiment (shown In figure 1 only), the pre-connectorized fiber optic
cable could also comprise a dust cap 170 to protect the optical fiber connector assembly 100
when it Is not coupled to a corresponding receptacle.

[0121] In the embodiment shown, the dust cap 170 comprises a first cap 171 for the front face
of the ferrule 30, a second cap 173 having a proximal portion with a thread adapted to mate
with the thread of the nut 140, and a sealing O-ring 172 adapted to mate with corresponding
engagements In the first and second caps 171, 173 so as to perform a sealing function. The
dust cap 170 preferably also comprises a lanyard 174 having to rings at two opposed ends of
the lanyard 174. The rings are adapted to engage, on one side, the optical fiber connector
assembly 100 and, on the other side, the dust cap 170 such that when the dust cap I1s removed

from the optical fiber connector assembly 100, the dust cap 170 remains coupled to it.

[0122] During installation, an end portion of the fiber optic cable 1 is prepared for termination.
The cable jacket 2 at the end portion I1s removed. The yarns 3 are folded back over the cable
jacket 2. The optical fiber 10 is terminated with the assembly spring 40-ferrule 30.
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[0123] The additional nut 160, the shrinking sheath 150, the nut 140, the second crimping
element 130, the locking member 180 and the O-ring 200 are slid backwardly along the end
portion of the fiber optic cable 1.

[0124] The end portion of the optical fiber 10 Is inserted within the internal passageway of the
sleeve portion 111 of the ferrule holder 110, through the slots 116, 123 and within the central
hole 122 of the medial portion 119 of the ferrule holder 110. The assembly spring 40-ferrule 30
IS accommodated within the sleeve portion 111 so that the spring 40 i1s located between the
Internal shoulder 115 of the sleeve 110 and the flange 52 so that the ferrule 30 Is biased
forwardly. The end portion of the fiber optic cable 1 1s accommodated within the seat 118 with
the end front face in abutment with the medial portion 119 of the ferrule holder 110. The rod
members 4 are housed In the respective grooves 113 In the sleeve portion 111, passing

through the external holes 124 of the medial portion 119 of the ferrule holder 110 (see figure
4).

[0125] The first crimping element 125 Is disposed about the proximal end 114 of the sleeve
portion 111 and it is crimped to grip the rod members 4 (see figure 9).

[0126] The body 191 i1s then slid backwardly about the ferrule holder 110 and about the end
portion of the fiber optic cable 1 until the ferrule holder 110 I1s accommodated within the body
191, the front face of the distal end 32 of the ferrule 30 is exposed through the open front face
of the body 191, and the first snap coupling members 197 on the proximal portion 195 of the
body 191 engage the snap coupling members 121 on the two opposed arms 120 of the ferrule

holder 110.

[0127] The O-ring 200 is slid forwardly along the body 191 until it engages the corresponding
circumferential groove 199 on the distal portion 193 of the body 191 (see figures 9-10).

[0128] The locking member 180 is slid forwardly along the end portion of the fiber optic cable 1
until the recesses 188 accommodate and mate with the two opposite arms 120 of the ferrule
holder 110 and the snap coupling members 181 of the locking member 180 engage the

second snap coupling members 198 on the proximal portion 195 of the body 191 (see figures
9-10).

[0129] The second crimping element 130 is then slid forwardly along the locking member 180
until it Is disposed about the lateral apertures 187. Then it iIs crimped to grip the yarns 3
(previously folded back over the cable jacket 2) and the cable jacket 2 (figures 10-11).

[0130] The nut 140 i1s slid forwardly along the body 191 until its travel i1s stopped by the
shoulder 196 (figure 11).

[0131] The shrinking sheath 150 is heat shrunk about the end portion of the fiber optic cable 1,
the locking member 180, the second crimping element 130 and the proximal portion 195 of the



DK/EP 3177953 T3

body 191 (figures 11-12).

[0132] In order to complete the assembly, the additional nut 160 Is slid forwardly along the
body 191 until it clips the back portion of the nut 140 (figures 12-13).

[0133] The assembly is thus completed, as shown In figure 13a and In the variant of figure
13Db.

[0134] The pre-connectorized fiber optic cable, with the optical fiber connector assembly 100
thus assembled, Is ready to be coupled to a corresponding fiber optic receptacle (not shown).
The fiber optic receptacle can comprise, for example, a receptacle body having an internal
passageway extending through opposite ends. The internal passageway may accommodate,
proximate a first end of the opposite ends, a hollow adapter sleeve (e.g. a standard SC
adaptor) adapted to directly receive the distal portion 193 of the body 191 (e.g. shaped as a
standard SC connector). At said first end, the fiber optic receptacle preferably also comprises
an externally/internally threaded portion for engaging the internal/external thread of the nut
140. Proximate the opposite second end, the internal passageway may accommodate a further
hollow adapter sleeve adapted to receive a connector assembly coupled to a mating optical
fiber.

[0135] It will be clear from the above description that the optical fiber connector assembly 100
of the present description can be coupled to the end portion of the fiber optic cable 1 by means
of an improved mechanical coupling. This I1s achieved thanks to the fact that each element
among the ferrule holder 110, the body 191 and the locking member 180 iIs directly (without
Intermediate elements) mechanically coupled to both the other two elements. In particular, the
body 191 1s snap coupled both to the ferrule holder 110 and the locking member 180 so as to
prevent any relative rotation and movement between them about/along the longitudinal axis of
the connector assembly 100. In addition, the ferrule holder 110 and the locking member 180
are coupled with a mechanical coupling that prevents any relative rotation between them about
sald longitudinal axis. This advantageously allows to increase the mechanical strength of the
optical fiber connector assembly, and the compactness thereof. In addition, the ferrule holder,
configured so as to hold the end portion of the optical fiber 10, the ferrule 30 and the rod
members 4, and to mate with the end portion of the fiber optic cable 1, advantageously
enables to avoid cable bending in the proximity of the ferrule 30 and to increase firmness of
the coupling.
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Patentkrav

1. Optisk fiberkonnektorindretning (100) til et fiberoptisk kabel (1) omfattende
en optisk fiber (10), med en endedel, der er afsluttet med en ferrul (30), og
stavelementer (4), hvor den optiske fiberkonnektorindretning (100) straskker
sig langsgaende langs med laengdeaksen og omfatter:

- en ferrulholder (110), der er indrettet til at holde endedelen af den optiske
fioer (10), ferrulen (30) og stavelementerne (4);

- en konnektor (190) med en indvendig gennemgang til at rumme ferrulholde-
ren (110);

- et [aseelement (180), der straekker sig langsgaende og har en indvendig gen-
nemgang for endedelen af det fiberoptiske kabel (1),

hvor konnektoren (190) omfatter midler, saledes at den er indrettet til at blive
mekanisk direkte forbundet med ferrulholderen (110), og

hvor laseelementet (180) omfatter midler, saledes at det er indrettet til at blive

mekanisk direkte forbundet med bade ferrulholderen (110) og med konnekto-
ren (190).

2. Optisk fiberkonnektorindretning (100) ifslge krav 1, hvor den mekaniske for-
bindelse mellem

- konnektoren (190) og ferrulholderen (110), og

- |aseelementet (180) og konnektoren (190),

etableres ved hjaelp af en mekanisk kobling, der er indrettet til at forhindre en
relativ rotation omkring laeangdeaksen og en relativ aksial bevasgelse langs
med laengdeaksen.

3. Optisk fiberkonnektorindretning (100) ifelge krav 2, hvor den mekaniske
kobling er en snapkobling.

4. Optisk fiberkonnektorindretning (100) ifelge et af kravene 1 til 3, hvor lase-
elementet (180) er indrettet til at blive forbundet mekanisk med ferrulholderen
(110) ved hjalp af en mekanisk kobling, der er indrettet til at fornindre en relativ
rotation omkring laengdeaksen.
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5. Optisk fiberkonnektorindretning (100) ifalge et af kravene 1 til 4, hvor ferrul-
holderen (110) omfatter:

en proksimal del (117) omfattende et saede (118) for endedelen af det fiberop-
tiske kabel (1), og

en distal del omfattende en hylsterdel (111) indrettet til at holde endedelen af
den optiske fiber (10), ferrulen (30) og stavelementerne (4).

6. Optisk fiberkonnektorindretning (100) ifalge krav 5, hvor den proksimale del
(117) af ferrulholderen (110) omfatter to modsatte arme (120), der danner sae-
det (118).

7. Optisk fiberkonnektorindretning (100) ifalge krav 6, hvor laseelementet
(180) omfatter:

en distal del (183), der er indrettet til at passe sammen med de modsatte arme
(120) for at tilvejebringe den mekaniske kobling til den proksimale del (117) af
ferrulholderen (110).

8. Optisk fiberkonnektorindretning (100) ifelge krav 7, hvor den distale del
(183) af laseelementet (180) omfatter to udsparinger (188), der strackker sig

langsgaende, der er indrettede til at passe sammen med de modsatte arme
(120) af ferrulholderen (110).

9. Optisk fiberkonnektorindretning (100) ifelge et af kravene 6 til 8, hvor de to
modsatte arme (120) af den proksimale del (117) af ferrulholderen (110) om-
fatter respektive forbindelseselementer (121), der er indrettede til at ga i ind-
greb med tilsvarende forbindelseselementer i en proksimal del (195) af et ele-
ment (191) af konnektoren (190), for at tilvejebringe den mekaniske forbin-

delse mellem den proksimale del (195) af elementet (191) og den proksimale
del (117) af ferrulholderen (110).

10. Optisk fiberkonnektorindretning (100) ifalge et af kravene 5 til 9, hvor fer-

rulholderen (110) omfatter en midterdel (119) mellem hylsterdelen (111) og
den proksimale del (117).
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11. Optisk fiberkonnektorindretning (100) ifelge krav 6 og 10, hvor de to mod-
satte arme (120), der danner saedet (118), strackker sig langsgaende og rager
pbagud fra midterdelen (119) af ferrulholderen (110).

12. Optisk fiberkonnektorindretning (100) ifelge krav 10 eller 11, hvor midter-
delen (119) af ferrulholderen (110) tilvejebringer en anlaegsflade for forsiden
af endedelen af det fiberoptiske kabel (1).

13. Optisk fiberkonnektorindretning (100) ifalge et af kravene 10 til 12, hvor
midterdelen (119) af ferrulholderen (110) omfatter et hul (122), der er | forbin-
delse med en indvendig gennemgang af hylsterdelen (111) til optagelse af en-
dedelen af den optiske fiber (10), der er afsluttet med ferrulen (30).

14. Optisk fiberkonnektorindretning (100) ifalge et af kravene 5 til 13, hvor hyl-
sterdelen (111) af ferrulholderen (110) omfatter riller (113) pa sin udvendige
sideoverflade, hvor rillerne (113) straekker sig langsgaende mellem proksimale
og distale ender af hylsterdelen (111) og er indrettede til at rumme stavele-
menterne (4).

15. Pa forhand forbundet fiberoptisk kabel omfattende et fiberoptisk kabel (1)
0g en optisk fiberkonnektorindretning (100) iIfalge et af kravene 1 til 14 monte-
ret pa en endedel af det fiberoptiske kabel (1), hvor det fiberoptiske kabel (1)
omfatter en kabelkappe (2), der optager en optisk fiber (10), med en endedel,
der er afsluttet med en ferrul (30), og stavelementer (4).
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