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FIBER DISTRIBUTION HUB

CROSS REFERENCE TO RELATED APPLICATION

[01] This application claims priority under 35 U.S.C. § 119(e) from U.S.
Provisional Application No. 60/838,895 filed on August 21, 2006, the disclosure

of which is incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[02] Apparatuses consistent with the present invention relate to an apparatus
for housing optical splitters that link feeder cables to consumer distribution
cables. Specifically, the cabinet design may house splitters, but may also be used
in a patch panel application, etc.

2. Description of the Related Art

[03] Current fiber distribution hubs feature a cabinet having a single door that
is hinged from a side of the front of the cabinet. The placement of the hinge at a
side of the front of the cabinet helps to minimize the necessary size of the cabinet.
However, the same design also minimizes the working area inside the cabinet. In
most cases, the working area for a worker is limited to the size of the opening of
the door. Because the workspace is cramped, a worker may inadvertently contact
existipg working components. Thus, the risk of accidental fiber breakage causing
a service outage significantly increases. Additionally, the cramped and confining
workspace contributes to longer installation times as more caution is needed when

working with the existing cabinet.
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(04]  Further, most existing hubs have distribution rack components with an
inner working space that is concave in nature. Unfortunately, this concave shape
also results in limited working space within the cabinet of the hub. A large
majority of work done on the cabinet and distribution rack is done on the front
side of the distribution rack. It is extremely difficult to perform the hecessary
work with the existing designs.

[05] Most fiber distribution hubs are placed in outdoor environments. Thus,
the cabinets of the hubs are exposed to a number of environmental factors, both
human and weather related. ‘These factors can result in the. cabinet heeding to be
replaced due to damage. Current hubs do not provide an adequate way of
removing the cabinet without interrupting service to customers. Replacing the
cabinet is necessary as damaged cabinets should be replaced in order to properly
protect the optical fibers contained within.

[06] With regard to the interior workings of existing cabinets, rings and guides
are often used to concentrate pigtails at discrete locations. However, as the
pigtails enter and exit these locations, the rings and guides tend to cause the
pigtails to become kinked and/or crossed. Further, as more pigtails are installed,
the weight of the pigtails increases, and the rings and guides offer limited strain
relief. Thus, the lateral and tensile stresses on the pigtails are increased, which
leads to increased attenuation or fiber breakage. Additionally, as the pigtail group
gets larger, the sag of the pigtail grouping increases. The increase in sag results in

difficulty in accessing previously installed connectors, pigtails and cables.
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SUMMARY OF THE INVENTION

[07] Exemplary embodiments of the present invention overcome the above
disadvantages and other disadvantages not described above. Also, the present
invention is not required to overcome the disadvantages described above, and an
exemplary embodiment of the present invention may not overcome ény of the
problems described above.

[08] According to an aspect of the instant invention, there is provided a cabinet
comprising an outer shell having a plurality of doors, disposed such that edges of
the plurality of doors form a comner of the outer shell when the doors are in a
closed position; wherein, if the doors are open, continuous access is obtained to a
plurality of working surfaces.

[09] According to another aspect of the instant invention, there is provided a
rack comprising a plurality of connected arms, the plurality of arms having the
ability to be fixed in a plurality of positions.

[10]  According to another aspect of the instant invention, there is provided a
strain relief organization system comprising a plurality of slots which guide a
plurality of optical fibers within a working surface, such that each of the plurality
of optical fibers in a position remain substantially parallel along an axial direction
of the plurality of optical fibers to the remaining pluralﬁy of optical fibers in
another position; wherein a cushioning material is used to support the plurality of
optical fibers and hold the plurality of fibers firmly in position within the slots as

the plurality of optical fibers are routed within a cabinet.
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[11}]  According to another aspect of the instant invention, there is provided a
strain relief organization system comprising a cushioning material disposed such
that at least one optical fiber is supported and held securely as the at least one
optical fiber is routed throughout a cabinet. |

[12]  According to another aspect of the instant invention, there is i)rovided a
system for maintaining a position of a rack comprising a gravity fed latch which
holds said rack in a position outside a cabinet and a position inside a cabinet,
wherein, when the gravity fed latch is displaced in a direction, the rack is able to
be pivoted. |
[13] According to another aspect of the instant invention, there is provided a
cabinet comprising an outer shell; a fiber management rack which provides a
plurality of connection points; and a floor comprising a removable piece; wherein
if the removable piece is removed, the outer shell may be removed without
disturbing the connections points.

[14] According to another aspect of the instant invention, there is provided a
cabinet comprising an outer shell comprising a plurality of doors; wherein an edge
of one of the plurality of doors is formed to provide a column which provides

structural support for the outer shell.

BRIEF DESCRIPTION OF THE DRAWINGS
[15] The above and other aspects of the present invention will become apparent
and more readily appreciated from the following description of the exemplary

embodiments, taken in conjunction with the accompanying drawings of which:
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[16]) FIG. 1 shows a perspective view of a‘cabinet according to an exemplary
embodiment of the instant invention.

[17] FIG. 2 is another perspective view of the cabinet according to an
exemplary embodiment of the instant invention.

(18] FIG. 3 is a magnified view of the slots shown in FIG. 2 according to an
exemplary embodiment of the instant invention.

[19] FIGS. 4A and 4B are perspective views showing an intact floor of the
cabinet and a floor with a removable piece removed from the floor according to
an exemplary embodiment of the instant invention.

[20] FIG. 5 is a magnified view of a reinforced column disposed as a portion of

a door according to an exemplary embodiment of the instant invention.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

[21]  The instant invention will now be described more fully with reference to
the accompanying drawings, in which a fiber distribution cabinet according to an
exemplary embodiment is shown. Elements shown in multiple drawings will be
numbered consistently throughout the drawings.

[22} FIG. 1 shows a perspective view of a cabinet according to an exemplary
embodiment of the instant invention.

[23]  The cabinet 100 comprises a plurality of doors 110, a rack 120, a plurality
of guides 130, a latch 140, a plurality of locking mechanisms 150 and a plurality

of door latches 160.
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[24] Asshown in FIG. 1, the plurality of doors 110 may be located at the
corners of cabinet 100. i3y placing the plurality of doors 110 at direct opposite
corners, the space inside cabinet 100 for a worker is maximized. The location of
the doors also allows for a worker to access an exterior facing side 126 of rack
120, and an interior facing side 128 of rack 120. The interior walls of the cabinet
are also accessible when the doors are open.

[25]  The plurality of doors may be locked in the open position by a plurality of
door latches 160. The door latches may secure the door open at either a position
which is at an angle of 90 degrees with a closed position or a position which is at
an angle of 105 degrees with a closed position.

[26] Further, a plurality of locking mechanisms 150 are attached to at least one
of the plurality of doors 110 in order to fix the plurality of doors in a closed
position 110. When the plurality of doors 110 are fixed in the closed position, the
cabinet has a weather-proof seal.

[27] Additionally, the plurality of doors 110 are formed such that the-plurality
of doors assists in providing structural support for the cabinet. The plurality of
doors have a bent sections 112 which act as support beams for the cabinet,
providing a structurally sound cabinet for housing connection points. See FIG. 5
and further description below.

[28] The cabinet also contains a floor 170, in which a removable piece may be
incorporated. See FIG. 4. If the removable piece is removed from the floor 170,

an outer shell of the cabinet may be removed and replaced without disturbing the
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connectioqs made at the connection points. That is, the outer shell of the cabinet
may be replaced without interrupting service to customers.

[29] The rack 120 comprises a plurality of arms 122 and 124. The arms 122
and 124 are connected to one another by a pivot point 123. This allows the arms
122 and 124 to move with respect to one another. The rack 120 is connected to
the cabinet by a hinge, which allows the rack 120 to pivot from the inside of the
cabinet 100 to the outside of the cabinet 100. FIG. 1 shows the rack 120 pivoted
outside of the cabinet 100.

[30] ' When the rack 120 is contained within the cabinet 100, the arms 122 and
124 are maintained at a right angle to one another. When the rack is pivoted
outside the cabinet 100, the arm 124 may be positioned at an angle which is
obtuse with respect to arm 122,

[31] The rack 120 is held in place while within the cabinet 100 by a latch 140,
which may be gravity fed. In order to pivot the rack 120 outside the cabinet 100,
the latch 140 is vertically displaced, while the rack 120 is pivoted around the
hinge. When the rack 120 is disposed outside the cabinet, the latch 140 is
released, and falls into a position, holding rack 120 in position outside the cabinet
100. In order to pivot the rack 120 back within the interior of cabinet 100, the
latch 140 must again be displaced, and the rack 120 is pivoted around the hinge.
Thus, the latch 140 is capable of locking the rack 120 at positions both within the
cabinet 100 and outside the cabinet 100.

[32] In addition to the hinge attached to arm 122, when the rack 120 is

disposed within the cabinet 100, a plurality of guides 130 support the rack 120
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and maintain the position of the rack 120 within the cabinet 100. These guides,
along with the latch 140, work to lock the rack 120 in place when the rack 120 is
positioned within the cabinet 100.

{33] A plurality of connection points are located on the rack. These connection
points allow for connections between optical fibers and pigtails.

[34] FIG. 2 is another perspective view of the cabinet according to an
exemplary embodiment of the instant invention.

[351 Asseen in FIG. 2, the rack 120 is maintained completely within the
cabinet 100. The latch 140 is gravity fed in front of arm 122, in order to prevent
the rack 120 from being able to pivot outsidc of the cabinet 100. When the rack
120 is held within the cabinet 100, a worker has access to working plane 126 and
the exterior facing side of arm 122.

[36] A series of slots 200 are located on one of the plurality of arms 122 and
124. The slots 200 guide each optical fiber within a horizontal row 210a-210d in
a manner such that the optical fibers are disposed substantially parallel in the
respective horizontal row.

[37] A compressible material is shown within each of the series of slots 200.
The compressible material comprises a single piece of compressible material
having a plurality of openings cut into the material. The plurality cuts have top
portion 302 and a bottom portion 303 (See FIG. 3), and secure each optical fiber
passing through the series of slots 200 in a direction parallel to other optical fibers
passing through the series of slots 200 along an axial direction of the plurality of

optical fibers. The top and bottom portions prevent the optical fibers from
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becoming kinked and crossed. Further, sagging of the optical fibers is prevented,
as the top and bottom portions provide support for the optical fibers.

[38] FIG. 3 is a magnified view‘of the slots 200 disposed on one of the plurality
of arms 122 and 124. As noted above, the compressible material is disposed so as
to have the openings be accessible through the series of slots 200, and to surround
each of a plurality of optical fibers. The compressible material includes a top
portion 302 and a bottom portion 303. Each of the optical fibers 310 passing
through one of the plurality of slots 200 are maintained in a parallel position with
respect to one another. Thus, thé bptical ﬁbérs 310 are not able to léy across one
another, and the fibers can avoid being kinked.

[39] FIGS. 4A and 4B are perspective views showing an intact floor of the
cabinet and a floor with a removable piece removed from the floor, respectively.
During normal operation, the cabinet 100 is maintained with an intact floor 170.
However, in the course of normal operation, portions of the cabinet may need to
be replaced due to damage from weather, human factors, environmental factors,
etc. Thus, the cabinet may be provided with a removable portion 172 disposed
within the floor 170 of the cabinet 100. As seen in FIG. 4B, when the removable
portion 172 is removed from the floor 170, an opening is formed in the floor 170.
Thus, once the opening is formed by removing the removable portion 172, an
outer shell of the cabinet may be removed and replaced without disturbing the
optical fiber connections. Thus services provided to customers do not need be

interrupted while replacement of the cabinet occurs.
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[40] FIG. 5 is a magnified view of a reinforced column disposed as a portion of
a door according to an exemplary embodiment of the instant invention. If a large
amount of weight is placed on the top of the cabinet 100, the top may push down,
causing contact between the top of the cabinet 100 and the fiber distribution rack
120. In order to prevent further downward movement of the top, and the risk of
damage to the rack 120, an edge 112 of one of the doors 110 may be reinforced as
a structural column to assist in supporting the cabinet 100, as seen in FIG. 5. A
gap of about 1/16” is typically maintained between the top of the cabinet100 and

* 100 to close the gap, the further flexing of the top of the cabinet 100 is prevented
by the column 112. This prevents damage from occurring to the fiber distribution
rack 120 by weight being placed atop the cabinet 110.
[41]  Although the exemplary embodiment of the present invention has been
described, it will be understood by those skilled in the art that the present
invention should not be limited to the described exemplary embodiment, but
various changes and modifications can be made within the spirit and the scope of
the present invention. Accordingly, the scope of the present invention is not

limited to the described range of the following claims.

10
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WHAT IS CLAIMED IS:

1. A cabinet comprising:

an outer shell having a plurality of doors, disposed such that edges of the ph'xrality
of doors form a comner of the outer shell when the doors are in a closed posi’iion;

wherein, if the doors are open, continuous access is obtained to a plurality of

working surfaces.

2. The cabinet as claimed in claim 1, further comprising a plurality of door
latches, wherein each door latch of the plurality of door latches is paired to each door of
the plurality of doors, and wherein each door latch locks each door in a plurality of open

positions.

3. The cabinet as claimed in claim 2, wherein each door is locked in an open

position which is at an angle of 90° with a closed posttion of each door.

4. The cabinet as claimed in claim 2, wherein each door is locked in an open

position which is at an angle less than 90° with a closed position of each door
5. The cabinet as claimed in claim 2, wherein each door is locked in an open

position which is at an angle greater than 90° but less than 180° with a closed position of

each door.

11
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6. The cabinet as claimed in claim 1, wherein the working surfaces have the
ability to be fixed in a plurality of positions; and

the working surfaces are connected by at least one pivot point which allows the
plurality of working surfaces to be disposed at a plurality of angles with respect to one

another.

7. The cabinet as claimed in claim 6, further comprising a plurality of guides
which maintain the position of the working surfaces when the working surfaces are

completely maintained within the outél; sheli.

8. The cabinet as claimed in claim 6, wherein the working surfaces are

hinged at a comer of the outer shell.

9. The cabinet as claimed in claim 8, wherein the guides are disposed at an

opposite corner to the hinged corner of the working surfaces.

10. The cabinet as claimed in claim 5, wherein a latch maintains a position of

the working surfaces with respect to the outer shell.
11. The cabinet as claimed in claim 1, wherein the plurality of door comprise

a seal, such that the cabinet is provided with a weather-proof seal when the plurality of

doors are closed.

12
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12. The cabinet as claimed in claim 1, further comprising:
a floor comprising a removable piece;
wherein if the removable piece is removed, the outer shell may be removed

without disturbing the connections points

13. The cabinet as claimed in claim 1, wherein an edge of one of the plurality of

doors is formed to provide a column which provides structural support for the outer shell.

14. A rack éompﬁsing:

a plurality of connected arms, the plurality of arms having the ability to be fixed
in a plurality of positions; and |

at least one pivot point which allows the plurality of arms to be disposed at a

plurality of angles with respect to one another.

15. The rack as claimed in claim 14, wherein the plurality of arms are
disposed at a right angle with respect to one another when rack is maintained inside an

outer shell of a cabinet.
16.  The rack as claimed in claim 14, wherein the plurality of arms are

disposed at an obtuse angle with respect to one another when the distribution rack is

pivoted outside of the outer shell.

13
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17. The rack as claimed in claim 14, wherein the plurality of arms have the
ability to be fixed in a plurality of positions; and
wherein one end is hinged to allow the rack to pivot away from the interior of an

outer shell.

18. The rack as claimed in claim 14, wherein the rack comprises a plurality of

connection points for optical fibers and pigtails.

19. A strain relief organi_iaﬁon system comprising:

a plurality of slots which guide a plurality of cables within a working surface,
such that each of the plurality of cables in é position remain substantially parallel along
an axial direction of the plurality of cables to the remaining plurality of cables in another
position;

wherein a cushioning material is used to support the plurality of cables and hold
the plurality of cables firmly in position within the slots as the plurality of cables are

routed within a cabinet.

20. The strain relief organization system as claimed in claim 19, wherein the

cushioning material comprises a compressible foam.

21. The strain relief organization system as claimed in claim 20, wherein the

plurality of slots are formed in a single piece of compressible foam.

14
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22. The strain relief organization system as claimed in claim 19, wherein the

compressible foam is disposed on either side of the plurality of cables.

23. The strain relief organization system as claimed in claim 19, wherein the

plurality of cables are disposed in a horizontal row.

24. A strain relief organization system comprising:
a cushioning material disposed such that at least one optical fiber is supported and

held securely as the at least one cable is routed throughou.t;l éﬁbinet.

25. The strain relief organization system as claimed in claim 24, wherein the

cushioning material comprises a compressible foam.

26. A system for maintaining a position of a rack comprising:

a gravity fed latch which holds said rack in both a position outside a cabinet and a
position inside a cabinet;

wherein, when the gravity fed latch is displaced in a direction, the rack is able to

be pivoted.

217. A cabinet comprising:
an outer shell;
a rack which provides a plurality of connection points; and

a floor comprising a removable piece;

15
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wherein if the removable piece is removed, the outer shell may be removed

without disturbing the connections points.

28. A cabinet comprising;:
an outer shell comprising a plurality of doors;
wherein an edge of one of the plurality of doors is formed to provide a column

which provides structural support for the outer shell.

16
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