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DESCRIPTION

BACKGROUND OF THE INVENTION

[0001] The present invention relates to communication cable systems and, more particularly, to optical fiber clamping systems
and methods for clamping optical fibers with the same.

[0002] An extensive infrastructure supporting telecommunication has been developed, traditionally based upon copper wire
connections between individual subscribers and telecommunications company network distribution points. More recently, much of
the telecommunications network infrastructure is being extended or replaced with an optical fiber based communications network
infrastructure. The carrying capacity and communication rate capabilities of such equipment may exceed that provided by
conventional copper wired systems.

[0003] As such, fiber optic cables are widely used for telecommunications applications where high information capacity, noise
immunity and other advantages of optical fibers may be exploited. Fiber cable architectures are emerging for connecting homes
and/or business establishments, via optical fibers, to a central location. A trunk or main cable may be routed, for example, through
a housing subdivision and small fiber count "drop cables" may be spliced to the main cable at predetermined spaced apart
locations.

[0004] A typical main cable may be installed underground and have multiple drop cables connected thereto, each of a hundred
feet or more. Each of the drop cables, in turn, may be routed to an optical network unit (ONU) serving several homes. Information
may then be transmitted optically to the ONU, and into the home, via conventional copper cable technology, although it also has
been proposed to extend optical fiber all the way to the home rather than just to the ONU. Thus, the drop cables may serve
groups of users, although other architectures may also employ a main cable and one or more drop cables connected thereto.

[0005] A prior art optical fiber splice box, (on which the preamble of claim 1 is based) is disclosed in patent US 6487344 B1. The
splice box includes a bottom and a lid witch confronting recesses in which adapter pieces are mounted with a sealing gasket
between the adapter pieces and the bottom and the lid. Each adapter piece has a hexagonal passageway which receives a
corresponding hexagonal optical fiber plug which includes a tubular sealing body having a circumferential groove which is
engaged by a locking fork member which is slid into engagement with the groove inside the splice box.

[0006] In addition to the optical fibers, a typical fiber optic cable may include cable jacketing material, cable strength members
and fiber containment tubes. These three basic elements sometimes have different properties, such as different hardnesses,
different stiffnesses, and different coefficients of thermal expansion. It may be desirable in many situations to limit or even prevent
the cable jacketing and the cable strength members from axial displacement relative to one another, and/or relative to a cable
enclosure or other device attached to the cable. A typical situation in which the securing is desired is where an opening has been
made in the fiber optic cable for accessing the internal optical fibers, and where a splice enclosure may be installed.

[0007] In some existing systems, the securing of the securing of an accessed portion of a fiber optic cable may be achieved by
first removing the cable outer jacket in order to expose some length of the strength members of the cable. The securing of the
outer cable jacket is typically achieved by mechanically securing the outer cable jacket to a substrate at a location where the
cable jacket is intact, i.e., outside of the region of the cable jacket that has been removed. This generally allows a circumferential
clamp, such as a hose clamp or the like, to be tightened around the intact outer cable jacket, and then the clamp is attached to a
substrate. In some cases, the clamp may be tightened around the full cable jacket and an extending element of the substrate so
as to secure the cable outer jacket to the substrate. The cable strength element(s) are typically clamped in another clamp device,
which is also attached to the substrate. This clamping may be achieved by various arrangements of screw actuated clamps and
the like in order to bind down on and exert high forces upon the generally more rigid and harder strength member material. Thus,
in combination, the clamping of the intact outer cable sheath to the substrate, and the clamping of the protruding exposed
strength member(s) to the substrate can limit or even prevent displacement between the two, and can also serve as a means to
jointly anchor the two to a device, such as a splice closure.

[0008] Generally, one reason for using two clamping mechanisms for the outer cable sheath and the strength members is that
the cable jacket is relatively soft and, thus, usually requires a circumferential clamp that spreads the load over a surface area so
as to avoid excessive point loading on the soft cable jacket material. The strength members are usually very hard materials, such
as fiber glass or steel, and generally require much higher point loading to secure them sufficiently.
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SUMMARY OF THE INVENTION

[0009] According to the invention there is provided an enclosure system for receiving a cable, comprising: an enclosure having
an inner chamber and an open position exposing the inner chamber and a closed position covering the inner chamber; a cable
receiving port in a wall of the enclosure and extending along a longitudinal axis from outside of the enclosure into the inner
chamber, wherein the cable receiving port is configured to receive a cable therein when the cable is advanced axally into the port
without rotation of the cable; a mating member associated with the cable receiving port that limits rotation of the cable when the
cable is advanced axially into the port; an axial retention member associated with the cable receiving port that is configured to limit
axial movement of the cable out of the port without rotation of the cable or a body member of a cable plug; characterised in that:
the axial retention member is configured to limit axial movement of the cable out of the port responsive to advancement of the
cable axially into the port; the cable receiving port is configured to receive a cable therein when the cable is advanced axially into
the port when the enclosure is in the closed position; and wherein the axial retention member comprises: a retention spring
movably mounted to the enclosure and having an engaged position and a released position, wherein the retention spring has a
retaining tab at an end thereof that is positioned to be received in an engagement member of the plug surrounding the cable
when the cable with the plug thereon is advanced axially into the port to the locked position and the retention spring is in the
engaged position to limit axial movement of the plug and cable out of the port; and a manually actuable actuator tab operably
coupled to the retention spring and having a first position in which the retention spring is free to move to its engaged position and
a second position in which the actuator tab holds the retention spring in its released position with the retaining tab removed from
the engagement member to allow the plug and cable to be moved axially out of the port.

[0010] In yet other embodiments, cable plugs for use with a cable to be inserted in an enclosure include a body member
configured to receive the cable therein and having a sealing portion that is configured to form an environmental seal with a cable
receiving port of the enclosure when the cable is advanced axially into the port. The cable plugs further included an anti-rotation
member and an engagement member. The anti-rotation member is configured to mate with a mating member associated with the
cable receiving port to limit rotation of the cable when the cable is advanced axially into the port. The engagement member is
configured to mate with an axial retention member associated with the cable receiving port when the cable is advanced axally into
the port to the lock position to limit axial movement of the cable out of the port.

[0011] Methods of inserting a cable into an enclosure including surrounding at least a portion of a section of the cable with a
cable plug having an anti-rotation member and an engagement member are described. The cable plug with the portion of the
cable therein is inserted axially into a cable receiving port of an enclosure to a lock position without rotating the cable plug or the
cable. In the lock position, the portion of the cable extends into an inner chamber of the enclosure, the cable plug forms an
environmental seal with the cable receiving port, the anti-rotation member mates with a mating member associated with the cable
receiving port to limit rotation of the cable plug and the engagement member mates with an axial retention member associated
with the cable receiving port to limit axial movement of the cable plug and the cable out of the cable receiving port.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Figure 1 is a perspective view of an enclosure system according to some embodiments of the present invention.

Figure 2 is a perspective view of a portion of the enclosure system of Figure 1.

Figure 3 is a partially exploded view of the enclosure system of Figure 1.

Figure 4 is a perspective view of the plug shown in the embodiments of Figure 3 with an O-ring attached and without an O-ring.
Figure 5 is a perspective view of the plug shown in the embodiments of Figure 4 on a fiber optic cable.

Figure 6 is a perspective view of a portion of the enclosure system of Figure 1.

Figure 7 is a perspective view of a portion of the enclosure system of Figure 1.

Figures 8 and 9 are cross-sectional views of a portion of the enclosure system of Figure 1 with a plug therein in a first position
engaged with a retention spring.

Figure 10 is a cross-sectional view of the portion of the enclosure system of Figure 1 with the plug therein in a second position
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not engaged with the retention spring.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0013] The present invention now will be described more fully hereinafter with reference to the accompanying drawings, in which
illustrative embodiments of the invention are shown. In the drawings, the relative sizes of regions or features may be exaggerated
for clarity. This invention may, however, be embodied in many different forms and should not be construed as limited to the
embodiments set forth herein; rather, these embodiments are provided so that this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those skilled in the art.

[0014] It will be understood that when an element is referred to as being "coupled" or "connected" to another element, it can be
directly coupled or connected to the other element or intervening elements may also be present. In contrast, when an element is
referred to as being "directly coupled” or "directly connected" to another element, there are no intervening elements present. Like
numbers refer to like elements throughout.

[0015] In addition, spatially relative terms, such as "under”, "below", "lower”, "over", "upper" and the like, may be used herein for
ease of description to describe one element or feature's relationship to another element(s) or feature(s) as illustrated in the
figures. It will be understood that the spatially relative terms are intended to encompass different orientations of the device in use
or operation in addition to the orientation depicted in the figures. For example, if the device in the figures is turned over, elements
described as "under" or "beneath" other elements or features would then be oriented "over" the other elements or features. Thus,
the exemplary term "under" can encompass both an orientation of over and under. The device may be otherwise oriented (rotated
90 degrees or at other orientations) and the spatially relative descriptors used herein interpreted accordingly.

[0016] The terminology used herein is for the purpose of describing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the singular forms "a", "an" and "the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be further understood that the terms "comprises" and/or "comprising," when
used in this specification, specify the presence of stated features, integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more other features, integers, steps, operations, elements, components,
and/or groups thereof. As used herein the expression "and/or" includes any and all combinations of one or more of the

associated listed items.

[0017] Unless otherwise defined, all terms (including technical and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this invention belongs. It will be further understood that terms,
such as those defined in commonly used dictionaries, should be interpreted as having a meaning that is consistent with their
meaning in the context of this disclosure and the relevant art and will not be interpreted in an idealized or overly formal sense
unless expressly so defined herein.

[0018] The description below references enclosing a portion of a fiber optic cable to a closure device and securing the closure
device with respect to the cable portion. The referenced fiber optic cables may include multiple optical fiber ribbons, a buffer tube,
strength members, a jacket and a metal shield layer; however, according to other embodiments, fiber optic cables of other
constructions (e.g., a fiber optic cable not having a metal shield layer) may be used with embodiments of the present invention.

[0019] As will be described further herein, some embodiments of the present invention provide an enclosure system for use with
fiber optic cabling. The enclosure system may make it easier, for example, to access and splice fibers running to living units or
other customer locations.

[0020] In some embodiments, the closure system includes an enclosure including some and/or all of the following features. The
closure system may include an enclosure containing two or more entry and/or egress points for fiber optic cables. The entry
points may be used, for example, for an entering cable(s) (feeder), for exting drop cable(s) and/or for exiting feeder (express)
cable(s). In some embodiments, the enclosure has an opening through which a splicer can access the internal area of the
enclosure and perform splicing functions on various fibers. In some embodiments the enclosure includes port(s) configured to
receiving mating plug(s), each of which may allow one or more fiber optic cables to enter/ext the enclosure such that the cable(s)
may be removed and re-inserted, while limiting or even preventing unwanted rotation and/or axal displacement of the plug(s)
relative to the enclosure.
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[0021] Embodiments of the present invention will be described with reference to the attached figures. Figure 1 is a perspective
view of an enclosure system according to some embodiments of the present invention. Figure 2 is a perspective view of a portion
of the enclosure system of Figure 1. Figure 3 is a partially exploded view of the enclosure system of Figure 1. Figure 4 is a
perspective view of the plug shown in the embodiments of Figure 3 with an O-ring attached and without an O-ring. Figure 5 is a
perspective view of the plug shown in the embodiments of Figure 4 on a fiber optic cable. Figure 6 is a perspective view of a
portion of the enclosure system of Figure 1. Figure 7 is a perspective view of a portion of the enclosure system of Figure 1.
Figures 8 and 9 are cross-sectional views of a portion of the enclosure system of Figure 1 with a plug therein in a first position
engaged with a retention spring. Figure 10 is a cross-sectional view of the portion of the enclosure system of Figure 1 with the
plug therein in a second position not engaged with the retention spring.

[0022] Figures 1-3 illustrate embodiments of an enclosure system 50 including an enclosure 52 and a fiber optic cable 20 with a
plug 30 on the end thereof inserted in a port 56 of the enclosure 52. While embodiments of the present invention will be
described herein with reference to a fiber optic cable 20, it will be understood that the present invention may be used with other
types of cable that may be inserted into an enclosure. The enclosure 52 includes a cover member 54 and a base member 55 that
define an enclosed splice chamber 53 (Figure 7). The cover member 54 may be rotated or otherwise moved relative to the base
member 55 to provide a splice opening into the splice chamber 53 of the enclosure 52. The port(s) 56 in the enclosure 52 are
configured to receive the plug 30 and allow the entry or exit of the fiber optic cable 20 and/or its inner components 22 to the
enclosed splice chamber 53. For example, the cable 20 may be a flat fiber drop cable as shown in Figures 1-3, a central core
tube 22, with the optical fiber(s) therein may extend through the plug 30 into the splice chamber, an outer protective jacket 24 of
the cable 20 may terminate before entering the plug 30 and strength members 26 of the cable may extend into the plug and
terminate therein. As such, the plug 30, shown as a substantially cylindrical plug 30 in Figures 1-3, may be affixed to and
surround the cable 20 or at least a portion of the cable on a section thereof. For example, as shown in Figures 1-3, a section of
the central core tube 22 of the cable 20 has the cable plug 30 thereon at an end of the cable with the outer protective jacket 24 of
the cable 20 removed to expose the core tube 22 and strength members 26. While in the illustrated embodiments, the cable plug
30 is shown affixed to the core tube 22 without contacting the outer protective jacket 24, it will be understood that the cable plug
30 could further extend axally over a section of the cable 20 including the outer protective jacket 24.

[0023] Embodiments of the cable plug 30 will now be further described with reference to Figures 4 and 5. As seen in Figures 4
and 5, the cylindrical plug 30 may seal to an inner bore (passageway) 57 of the port 56 with a conventional "O" ring 120. It will be
understood that, as described herein, the O-ring 120 may slidably and sealingly engage the inner diameter of cable receiving port
56 to form the environmental seal when the cable plug 30 is in the cable receiving port 56 while allowing axal insertion of the
cable plug 30 into the cable receiving port 56 without rotation thereof. It will further be understood that, in some embodiments, the
environmental sealing between the cable plug 30 and the cable receiving port 56 may be provided without the use of an O-ring.

[0024] The cable plug 30 and cable receiving port 56 in some embodiments also have corresponding interlocking geometries
which may limit or prevent the rotation of the plug 30 within the port 56 about the longitudinal axis L of the plug 30 once the plug
30 is fully inserted into the port 56 and/or corresponding retention members limiting or even preventing axial movement (along the
longitudinal axis L) of the plug 30 relative to the enclosure 52 (i.e., to limit pullout movement of the plug 30) as will be further
described.

[0025] As seen in Figures 4 and 5, the plug 30 includes a first (rear) section 130, a second (intermediate) section 140 and a
third (forward) section 150 with an O-ring groove 122 between the second section 140 and the third section 150 that is configured
to receive an O-ring seal 120. The first section 130 includes a plurality of grip members 132 that may facilitate manual grasping of
the plug 30 during insertion of the plug 30 into the port 56. The first section 130 in the illustrated embodiments of Figure 4 further
includes strength member receiving channels 134 on respective sides thereof that, as seen in Figure 5, are configured to receive
and retain the respective strength members 26 therein. While shown as substantially U-shaped channels in the illustrated
embodiments, it will be understood that the channels 134 may be partially or entirely enclosed passageways sized to receive the
strength members 26 enclosed therein. The strength members 26 are shown as abutting a front face 146 of the second section
140 in Figure 5, which may provide for use of the front face 146 as a fixed axial stop point for the strength members 26 to limit or
even prevent the strength members 26 from passing into the inner chamber 53. It will be understood, however, while not shown in
the figures, that a coupling member may be provided with the plug 30 to mechanically fix the strength members 26 to the plug
and/or the strength members may be passed to the enclosure 52, either externally or internally of the plug 30, and be
mechanically secured directly to the enclosure 52.

[0026] In some embodiments, the strength members 26 and the outer protective jacket 24 are secured to the plug 30 by a heat
shrink member, which may have adhesive therein. The heat shrink member may extend from the front face 146 to an axal
position extending over a portion of the jacket 24 of the cable 20. When applied, the adhesive may flow over the enclosed surface
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of the plug 30 and around the strength members 26 in the strength member receiving channels 134 and the core tube 22. As
such, the cable 20 may be mechanically coupled and environmentally sealed to the plug 30.

[0027] The second section 140 includes the rotation limiting feature as will be described for the illustrated embodiments of Figure
4. An anti-rotation member, shown as a protrusion 142, extends from a cylindrical portion 144 of the second section. The
illustrated cylindrical portion may be sized to have an outer diameter larger than the inner diameter of the passageway 57 of the
port 56. As such, contact between the front face of the port 56 and the cylindrical portion 144 may provide a hard stop point
limiting further axial insertion of the plug 30 into the port 56. Similarly, the protrusion 142 is shown as having a larger outer
diameter than the inner diameter of the passageway 57.

[0028] The corresponding mating member 59 of the port 56 that receives the protrusion 142 for some embodiments is shown in
Figure 6. More particularly, a cutaway 59 defined in a wall 58 of the port 56 is sized to allow insertion of the protrusion 142 therein
when the plug 30 is inserted into the port 56. For the embodiments illustrated in Figures 4-8, two protrusions 142 are provided on
respective sides of the plug 30 with corresponding mating cutaways 59 on the respective sides of the port 56 that define a
rotational orientation of the plug 30 when inserted in the port 56. Where the cutaways 59 are configured to conformally receive
the protrusions 142 (i.e., have a width approaching an interference fit with a width of the protrusions 142), the cutaways may
substantially prevent any rotation of the cable plug 30. As the cable 20 or at least a portion thereof is affixed to the cable plug 30,
limiting rotation of the cable plug 30 limits rotation of the cable 20.

[0029] As discussed above, in some embodiments, the plug 30 and the port 56 also include mating features that may limit or
even prevent axial (pullout) movement between plug 30 and port 56 along the axis L of the port 56 once the plug 30 is inserted at
least a selected distance into the port 56. More particularly, for the embodiments illustrated in Figures 4 and 5, the third section
150 of the plug 30 includes a spring engagement member 152, shown as a slot in Figure 4. The axial movement limit aspects of
some embodiments of the present invention will now be further described with reference to Figures 7-10.

[0030] As seen in Figures 7-10, an end of the port 56 proximate and extending into the splice chamber 53 includes an axal
retention member 180. The axal retention member 180 in the illustrated embodiments includes a retention spring 200 and an
actuator tab 300. The retention spring 200 is positioned in a chamber 210 in a wall of the base member 55 of the enclosure 52.
The illustrated retention spring 200 is a generally V-shaped spring with a retaining tab 204 extending from one end the V-shaped
section. As seen in Figures 8 and 9, the retaining tab 204 of the retention spring 200 is received in the slot 152 of the third
section 150 of the plug 30 when the plug 30 is inserted in the port 56. The base of the V-shape end 202 of the retention spring
202 is received in a channel 302 of the actuator tab 300. As such, as seen in Figure 10, when the actuator tab 300 is moved in a
direction D, for example, by an operator grasping a gripper end 304 of the actuator tab 300 that extends into the chamber 53 and
moving the gripper end 304 in the direction D to the position shown in Figure 9, an opposite, actuation end 306 of the actuator
tab 300 compresses the V-shape of the retention spring 200 into a substantially U-shape, thereby removing the retaining tab 204
of the retention spring 200 from the engagement slot 152 of the plug of the plug 30 to allow axial movement and removal of the
plug 30 from the port 56. As such, an operator with access to the chamber 53 may manually actuate the actuator tab 300 to
remove an installed plug 30 from the enclosure 52.

[0031] In some embodiments, the plug 30 may be inserted into the port 56 without actuating the release actuator tab 300. The
retention spring 200 as illustrated may have an angled bias allowing the plug 30 to push the retention spring 200 out of the way
when being inserted and then to snap into the engagement slot 152 when fully seated in the port 56. The angled bias may
prevent the plug 30 from moving the retention spring 200 and limit or even prevent withdrawal of the plug 30 from the port 56
without actuation of the release actuator tab 300.

[0032] As described above, some embodiments of the present invention may address two potential problems of fiber optic cable
enclosures. The first problem is that, when cables enter an enclosure, they generally must be prevented from rotating about their
axes or else damage to the fibers can occur from excessive twisting. As most O-ring seals are usually round, and seal best when
they are round, it is advantageous to have a round plug and port in the O-ring sealing area, but then additional means generally
is needed to prevent rotation. As described above, the mating features 142, 59 may limit or even prevent rotation. Furthermore, it
is generally advantageous to have enclosures configured to have multiple plugs and ports spaced very close to each other so as
to have a dense space efficient array of ports. However, when such dense spacing occurs there is generally not sufficient space
between the ports to allow threaded retention between the plugs and the ports using conventional threaded ring arrangements
because there is not enough finger space between to allow rotation of threaded rings or the like. Such can be seen, for example,
in Figure 1 where the enclosure 52 is shown with nine generally closely positioned ports 56. Therefore an improved method as
described above is to provide a plug that is pushed along its axis into the port and to have a snap lock arrangement to perform
the function of axial retention. This way the operator can push the plug by gripping the cable further away from the plug itself
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where there is adequate room for gripping and thrust it into the port to engage the snap lock mechanism. This may allow a much
denser array of ports, such as the exemplary array of nine ports seen in Figure 1, where the spacing between ports is less than
an inner diameter of the ports.

[0033] As such, some embodiments of the present invention provide an enclosure system that includes a combination of anti-
rotation and push-in snap retention and release into one device. With one hand, the operator can insert the plug into the port and
achieve pullout and anti-rotation retention without having to actuate any other parts. Such a method of insertion of a fiber optic
cable into an enclosure may be carried out while only requiring the use of one hand of the operator. In addition, the illustrated
embodiments further provide an improved release mechanism for when the operator wants to withdraw a plug from the port. To do
this, a single release tab may be actuated. The foregoing is illustrative of the present invention and is not to be construed as
limiting thereof.

[0034] In some embodiments, the enclosure system further includes a cable plug. The cable plug includes a body member
configured to receive the cable therein and having a sealing portion that is configured to form an environmental seal with the
cable receiving port when the cable is advanced axally into the port. The cable plug further includes and anti-rotation member
and an engagement member. The anti-rotation member is configured to mate with the mating member associated with the cable
receiving port to limit rotation of the cable plug when the cable is advanced axally into the port. The engagement member is
configured to mate with the axial retention member associated with the cable receiving port when the cable is advanced axally
into the port to the lock position to limit axial movement of the cable out of the port.

[0035] In other embodiments, the body member includes a substantially cylindrical portion that is received in the cable receiving
port. The cylindrical portion has an outer diameter that is less than an inner diameter of the cable receiving port. The anti-rotation
member of the cable plug is a protrusion on the cylindrical portion that has an outer diameter that is greater than the inner
diameter of the cable receiving port. The mating member associated with the cable receiving port is a cutaway of the cable
receiving port that has an outer diameter greater than the outer diameter of the protrusion. The protrusion is received in the
cutaway when the plug is in the lock position to limit rotational movement of the plug. The engagement member is a transverse
slot in the cylindrical portion of the body member at an end proximate the inner chamber when the plug is in the cable receiving
port.

[0036] In further embodiments, the axial retention member includes a retention spring and a manually actuable actuator tab. The
retention spring is movably mounted to the enclosure and has an engaged position and a released position. The retention spring
has a retaining tab at an end thereof that is positioned to be received in the transverse slot in the body member when the plug is
advanced axially into the port to the locked position and the retention spring is in the engaged position to limit axial movement of
the plug and cable out of the port. The manually actuable actuator tab is operably coupled to the retention spring and has a first
position in which the retention spring is free to move to its engaged position and a second position in which the actuator tab holds
the retention spring in its released position with the retaining tab removed from the transverse slot to allow the plug and cable to
be moved axally out of the port. In other embodiments, the sealing portion of the body member is an O-ring extending around the
cylindrical portion of the body member that slidably and sealingly engages the inner diameter of cable receiving port to form the
environmental seal when the plug is in the cable receiving port. The cable may be a fiber optic cable having a lengthwise cable
axis and including a plurality of optical fibers, a strength member and a tube surrounding the optical fibers. The body member
may be configured to surround the tube and the body member may further include a channel configured to receive and retain the
strength member. The channel may include an inner end that is configured to limit movement of the strength member into the
inner chamber. The body member may further include a grip member positioned to facilitate manual grasping of the plug during
insertion of the plug into the port.

[0037] In further embodiments, the cable receiving port has an inner diameter and the enclosure includes a plurality of cable
receiving ports in the wall of the enclosure and displaced from each other by a distance less than the inner diameter.

[0038] In other embodiments, the axial retention member includes a retention spring and a manually actuable actuator tab. The
retention spring is movably mounted to the enclosure and has an engaged position and a released position. The retention spring
has a retaining tab at an end thereof that is positioned to be received in an engagement member of a plug surrounding the cable
when the cable with the plug thereon is advanced axially into the port to the locked position and the retention spring is in the
engaged position to limit axial movement of the plug and cable out of the port. The manually actuable actuator tab is operably
coupled to the retention spring and has a first position in which the retention spring is free to move to its engaged position and a
second position in which the actuator tab holds the retention spring in its released position with the retaining tab removed from
the engagement member to allow the plug and cable to be moved axally out of the port.

[0039] In further embodiments, the retention spring is a generally V-shaped spring positioned in a chamber in the wall of the
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enclosure proximate the cable receiving port. The actuator tab is pivotally coupled to the wall and has a first end in the chamber
in the wall and contacting the V-shaped spring and a second, opposite end extending into and accessible from the inner chamber.
Rotation of the second end from a rest position to an activated position compresses the V-shaped spring into a substantially U-
shape to displace the retaining tab of the retention spring away from a centerline of the cable receiving port. The mating member
associated with the cable receiving port may be a cutaway of the cable receiving port configured to receive an anti-rotation
member of a plug surrounding the cable when the cable with the plug thereon is advanced axally into the cable receiving port.
The enclosure and the actuator tab may be plastic and the retention spring may be metal. The cable receiving port may be a
plurality of cable receiving ports in the wall of the enclosure. The chamber in the wall may be a plurality of chambers in the wall
associated with respective ones of the cable receiving ports. The plurality of chambers in the wall may be in a removable section
of the wall that is positioned in the inner chamber of the enclosure.

[0040] In other embodiments, the body member includes a substantially cylindrical portion that is received in the cable receiving
port. The cylindrical portion has an outer diameter that is less than an inner diameter of the cable receiving port. The anti-rotation
member of the cable plug is a protrusion on the cylindrical portion that has an outer diameter that is greater than the inner
diameter of the cable receiving port. The mating member associated with the cable receiving port is a cutaway of the cable
receiving port that has an outer diameter greater than the outer diameter of the protrusion. The protrusion is configured to be
conformally received in the cutaway when the plug is in the lock position to limit rotational movement of the plug. The engagement
member is a transverse slot in the cylindrical portion of the body member at an end proximate an inner chamber of the enclosure
when the plug is in the cable receiving port.

[0041] In further embodiments of the cable plug, the sealing portion of the body member is an O-ring extending around the
cylindrical portion of the body member that slidably and sealingly engages the inner diameter of cable receiving port to form the
environmental seal when the plug is in the cable receiving port. The cable may be a fiber optic cable that has a lengthwise cable
axis and includes a plurality of optical fibers, a strength member and a tube surrounding the optical fibers. The body member may
be configured to surround the tube and the body member may further include a channel configured to receive and retain the
strength member. The channel may include an inner end that is configured to limit movement of the strength member into the
inner chamber and the body member may further include a grip member positioned to facilitate manual grasping of the plug
during insertion of the plug into the port. The cable may be mechanically coupled and environmentally sealed to the plug.

[0042] Although a few exemplary embodiments of this invention have been described, those skilled in the art will readily
appreciate that many modifications are possible in the exemplary embodiments without materially departing from the novel
teachings and advantages of this invention. Accordingly, all such modifications are intended to be included within the scope of
this invention. Therefore, it is to be understood that the foregoing is illustrative of the present invention and is not to be construed
as limited to the specific embodiments disclosed, and that modifications to the disclosed embodiments, as well as other
embodiments, are intended to be included within the scope of the invention.
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KRAV

Et indkapslingssystem (50) til modtagelse af et kabel (20), omfattende:

en indkapsling (52) med et indvendigt kammer (53) og en aben position, som
blotlaegger det indvendige kammer, og en lukket position, som afdeekker det indvendige
kammer (53);

en kabelmodtagelsesport (56) i en vaeg i indkapslingen (52) og som straekker sig langs
en laengdeakse (L) fra ydersiden af indkapslingen (52) til det indvendige kammer (53),
hvor kabelmodtagelsesporten (56) er konfigureret til at modtage et kabel (20) deri, nar
kablet (20) fores aksialt ind i porten (56) uden rotation af kablet (20);

en parringsdel (59) knyttet til kabelmodtagelsesporten (56), som begraenser kablets
(20) rotation, nar kablet (20) fares aksialt ind i porten (56);

en aksial fastholdelsesdel (180) knyttet til kabelmodtagelsesporten (56), som er
konfigureret til at begraense kablets (20) aksiale beveegelse ud af porten (56) uden
rotation af kablet (20) eller et element i et kabelstik (30);

kendetegnet ved, at:

den aksiale fastholdelsesdel (180) er konfigureret til at begraense kablets (20) aksiale
bevaegelse ud af porten (56) som svar pa kablets (20) aksiale indfaring i porten (56);
kabelmodtagelsesporten (56) er konfigureret til at modtage kablet (20) deri, nar kablet
(20) fares aksialt ind i porten (56), nar indkapslingen (52) er i den lukkede position; og
hvor den aksiale fastholdelsesdel (180) omfatter:

en fastholdelsesfjeder (200) bevaegeligt monteret pa indkapslingen (52) og med en
aktiveret position og en deaktiveret position, hvor fastholdelsesfiederen (200) har en
holdetap (204) i en ende deraf, som er positioneret til at blive modtaget i en indgrebsdel
(152) pa stikket (30), som omgiver kablet (20), nar kablet (20) med stik (30) fores
aksialt ind i porten (56) til den laste position og fastholdelsesfjederen (200) er i den
aktiverede position for at begraense stikkets (30) og kablets (20) aksiale bevaegelse ud
af porten (56); og

en aktuatortap (300) til manuel udlgsning, hvis betjening er koblet sammen med
fastholdelsesfjederen (200) og med en farste position, hvor fastholdelsesfjederen (200)
frit kan bevaege sig til sin aktiverede position og en anden position, hvor aktuatortappen
(300) holder fastholdelsesfjederen (200) i dens deaktiverede position med holdetappen
(204) veek fra indgrebsdelen (152), sa stikket (30) og kablet (20) kan fiernes aksialt ud
af porten (56).

Indkapslingssystem (50) ifelge krav 1, hvor fastholdelsesfiederen (200) er en generelt
V-formet fieder positioneret i et kammer (210) i veeggen pa indkapslingen (52) neer

kabelmodtagelsesporten (56), og hvor aktuatortappen (300) kobles klikbart til vaeggen
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og har en farste ende i kammeret (210) i vaeggen og kontakterer med den V-formede
fieder (200) og en anden, modsat ende, som straekker sig ind i og som der er adgang til
fra det indvendige kammer (53), hvor rotation af den anden ende fra en hvileposition til
en aktiveret position komprimerer den V-formede fjeder (200) til en fortrinsvis U-form for
at flytte holdetappen (204) i fastholdelsesfjederen (200) veek fra

kabelmodtagelsesportens (56) midterlinje.

Indkapslingssystem (50) ifalge krav 1 eller 2, hvor parringsdelen (59), som er knyttet
sammen med kabelmodtagelsesporten (56), omfatter en udskaering af
kabelmodtagelsesporten (56) konfigureret til at modtage en anti-rotationsdel (142) i
stikket (30), som omgiver kablet (20), nar kablet (20) med stik (30) fares aksialt ind i
kabelmodtagelsesporten (56).

Indkapslingssystem (50) ifalge ethvert af foregaende krav, hvor indkapslingen (52) og
aktuatortappen (300) er plastik og fastholdelsesdelen (200) omfatter et metal.

Indkapslingssystem (50) ifglge ethvert af foregaende krav, hvor
kabelmodtagelsesporten (56) omfatter et flertal af kabelmodtagelsesporte (56) i
indkapslingens (52) veeg, og hvor kammeret (210) i vaeggen omfatter et flertal af kamre
(210) i veeggen, som er knyttet sammen med de forskellige kabelmodtagelsesporte
(56), hvor flertallet af kamrene (210) i vaeggen er i en flytbar del af vaeggen, som er

positioneret i indkapslingens (52) indvendige kammer (53).

Indkapslingssystem (50) ifalge ethvert af foregdende krav, derudover omfattende:

et kabelstik (30), hvor kabelstikket (30) omfatter:

et element konfigureret til at modtage kablet (20) deri og med en teetningsdel (120),
som er konfigureret til at danne en omgivende taetning med kabelmodtagelsesporten
(56), nar kablet (20) fares aksialt ind i porten (56);

en anti-rotationsdel (142), som er konfigureret til at blive parret med parringsdelen (59),
som er knyttet sammen med kabelmodtagelsesporten (56) for at begreense
kabelstikkets (30) rotation, nar kablet (20) fares aksialt ind i porten (56); og

en indgrebsdel (152), som er konfigureret til at blive parret med den aksiale
fastholdelsesdel (180), som er knyttet sammen med kabelmodtagelsesporten (56), nar
kablet (20) fares aksialt ind i porten (56) til en last position for at begreense kablets (20)
aksiale beveegelse ud af porten (56), hvor elementet omfatter en fortrinsvist cylindrisk
del (140, 150), som modtages i kabelmodtagelsesdelen (56), hvor den cylindriske del
(140, 150) har en udvendig diameter, som er mindre end en indvendig diameter i

kabelmodtagelsesporten (56), og hvor kabelstikkets (30) anti-rotationsdel (142) omfatter
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et fremspring (142) pa den cylindriske del (140, 150), som har en udvendig diameter,
som er stgrre end den indvendige diameter pa kabelmodtagelsesporten (56), og hvor
parringsdelen (59), som er knyttet sammen med kabelmodtagelsesporten (56), omfatter
en udskaering (59) i kabelmodtagelsesporten (56), som har en udvendig diameter, der
er stgrre end den udvendige diameter pa fremspringet (142), hvor fremspringet (142)
modtages i udskaeringen (59), nar stikket (30) er i den laste position for at begraense
stikkets (30) drejende bevaegelse, og hvor indgrebsdelen (152) omfatter en tvaergadende
abning (152) i den cylindriske del (140, 150) pa elementet i en ende naer det indvendige
kammer (53), nar stikket (30) er i kabelmodtagelsesporten (56).

Indkapslingssystem (50) ifglge krav 6, hvor holdetappen (204) er positioneret til at blive
modtaget i den tvaergdende abning (152) i elementet, nar stikket (30) fares aksialt ind i
porten (56) til den laste position; og hvor, i den anden position, aktuatortappen (300)
holder retentionsfjederen (200) i den deaktiverede position med holdetappen (204)
fiernet fra den tveergaende abning (152), sa stikket (30) og kablet (20) kan flyttes aksialt
ud af porten (56).

Indkapslingssystem (50) ifalge krav 6 eller 7, hvor elementets taetningsdel (120)
omfatter en O-ring (120), som straekker sig omkring elementets cylindriske del (140,
50), som glidende og teettende gar i indgreb med kabelmodtagelsesportens (56)
indvendige diameter, sa der dannes en omgivende taetning, nar stikket (30) er i
kabelmodtagelsesporten (56), hvor kablet (20) omfatter et fiberoptisk kabel, kablet har
en langsgaende kabelakse (L) og omfatter et flertal af optiske fibre, et styrkeelement
(26) og et rar (22) omgivende de optiske fibre, og hvor elementet er konfigureret til at
omgive roaret (22) og elementet derudover omfatter en kanal (134) konfigureret til at
modtage og holde styrkeelementet (26), og hvor kanalen (34) omfatter en lukket
indvendig ende, som begraenser styrkeelementets (26) bevasgelse i det indvendige
kammer (53), og hvor elementet derudover omfatter en grebsdel (132) positioneret til at
gere det nemmere manuelt at tage fat i stikket (30), nar stikket (30) fares ind i porten
(56).

Indkapslingssystem (50) ifglge ethvert af foregaende krav, hvor
kabelmodtagelsesporten (56) har en indvendig diameter, og hvor
kabelmodtagelsesporten (56) omfatter et flertal af kabelmodtagelsesporte (56) i
indkapslingens (52) vaeg og forskudt i forhold til hinanden med en afstand, der er

mindre end den indvendige diameter.

Indkapslingssystem (50) ifelge ethvert af foregaende krav, hvor kablet (20) kobles
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mekanisk og omgivende taet sammen med stikket (30).
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