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HIGH FIBER COUNT PACKAGE FOAM INSERT

CROSS-REFERENCE TO RELATED APPLICATIONS

[01] This application claims the benefit of U.S. Provisional Patent
Application No. 61/299,530 filed on January 29, 2010 in the U.S. Patent and
Trademark Office, the disclosure of which is incorporated herein in its entirety

by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention
[02] Methods and apparatuses consistent with aspects of the present
invention relate to a foam insert for use with a high fiber count package.

2. Background of the Invention
[03] As telecommunications and enterprise service providers
upgrade their systems from copper trunks to fiber optic trunks to improve data
transmissions rates, it is necessary to replace the copper backbones with fiber
optic backbones in central offices and data centers or install fiber optic
backbones in new central offices and data centers. As part of this upgrade
process, High Fiber Count (HFC) fiber optic cable assemblies (fiber optic
cable trunks with more than 12 optic fibers which are broken out into
individual connectors on one or both ends) are used to build this fiber optic

backbone. The break-out end of these High Fiber Count (HFC) fiber optic
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cables consist of numerous individual fibers terminated with fiber optic
connectors which are bulky and difficult to package efficiently and compactly.
In the related art, a flexible tube may be fitted over the bundled connectors by
heat shrinking the tube or by utilizing cable ties. This methodology makes it
difficult to route the cable in ducts, wireways, and in panels due to its size. As
a result, installers often will remove this packaging before attempting to install
the High Fiber Count (HFC) cable. This creates a risk of damaging the
product. Additionally, this packaging methodology makes it difficult to open
and reseal this packaging when inspecting and testing fiber optic connectors
prior to installation in order to prevent the installation of damaged cables and
project delays.

SUMMARY OF THE INVENTION

[04] This invention is related to U.S. Patent Application No.
61/147,265 and PCT/US2010/022037 [High fiber count packaging capsule](
the disclosure of which is incorporated herein in its entirety by reference) in
which fiber optic connectors are held in the packaging case in a pocket and
retained with a snap-in C-clip. It is also related to U.S. Patent Application No.
61/227,223 and PCT/US2010/042735 (the disclosure of which is incorporated
herein in its entirety by reference) in which fiber optic connectors are held in
the resealable packaging case using an interior snap feature.

[05] It is an aspect of the present invention to provide an improved
apparatus and the method to secure individual fiber optic connectors in a

housing, such as the fiber packaging modules described in the two patent
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applications cited above. More specifically, it is an aspect of the present
invention to provide a foam insert (or any low density compressible material)
that is installed into the housings. The foam insert is configured with a
multiple holes or slots for receiving at least one individual connector in each
hole or slot. The compression of the foam insert enables the insert to grip the
connector. By using a compressible low density material, the connector may
then be removed and reinserted easily to facilitate inspection.

[06] According to one aspect, an insert for holding a connector is
provided and includes a body comprised of a low density material wherein the
body has an outer side surface and an inner side surface. The body includes a
plurality of receiving portions that are configured to receive and hold
connectors. The receiving portions may be formed in the inner side surface.
Also, the receiving portions may be formed as a rectangular or square slot
extending a length of the insert.

[07] According to another aspect, each receiving portion of the
insert comprises a lower slot portion having a width different than an upper
slot portion. The lower slot portion may be configured with a width less than
an upper slot portion wherein the lower slot portion defines a bottom of the
receiving portion.

[08] According to another aspect each receiving portion may
comprises a cavity extending along a length direction of the foam insert. The

cavity may be configured as a through hole extending through the foam insert.
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[09] According to another aspect, a fiber packaging module that
contains a plurality fiber optic connectors is provided. The module includes
an outer shell containing the plurality of fiber optic connectors which are
connected to respective fiber optic cables. The module also is fitted with a
body comprised of a low density material that is disposed within the outer
shell, the body having an outer side surface and an inner side surface. A
plurality of receiving portions are formed on the body that hold the fiber optic
connectors.

[10] The receiving portions are formed in the inner side surface and
may be formed as a rectangular or square slot extending a length of the body.
[11] According to another aspect, each receiving portion may
comprise a lower slot portion having a width different than an upper slot
portion. These slots may be configured such that the lower slot portion has a
width less than the upper slot portion wherein the lower >slot portion defines a
bottom of the receiving portion.

[12] According to another aspect, each receiving portion may
comprise a cavity extending along a length direction of the body and the
cavity may be configured as a through hole extending through the body.

[13] According to another aspect, a method for packaging a plurality
of fiber optic cable connectors is provided. The method includes providing an
insert having a body comprised of a low density material, the body having an
outer side surface and an inner side surface and a plurality of receiving

portions formed on by body that are configured to receive and hold
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connectors. A plurality of connectors is placed into the receiving portions of
the insert and the insert is placed into a fiber packaging module. These
operations may be performed in this order or any other order.

BRIEF DESCRIPTION OF THE DRAWINGS

[14] The above and/or other aspects of the invention will become
apparent and more readily appreciated from the following description of the
exemplary embodiments, taken in conjunction with the accompanying
drawings in which:

[15] FIG. 1 is a perspective view showing a foam insert according to
a first exemplary embodiment;

[16] FIG. 2 is a perspective view of the foam insert of FIG. 1 having
a plurality of optical fiber connectors inserted therein;

[17] FIG. ‘3 is a perspective view a foam insert according to second
exemplary embodiment;

[18] FIG. 4 is a perspective view showing a foam insert according to
a third exemplary embodiment;

[19] FIG. 5 is perspective view of a fiber packing module;

[20] FIG. 6 is a perspective view of the fiber packing module having
a plurality of f(;am inserts installed therein; and

[21] FIG. 7 is a perspective view of the fiber packing module of

FIG. 6 having fiber optic connectors inserted into slots of the foam insert.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS
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[22] Hereinafter the non-limiting exemplary embodiments of the
present invention will be described in detail with reference to the
accompanying drawings.

[23] The first exemplary embodiment is shown in FIGS. 1 and 2.
FIG. 1 shows a foam insert 20 made of a foam material. While the material in
this embodiment is described as a foam or foam material, any other low
density compressible material having compressibility that enables it to
conform to and hold a connector may be used. Also, by using a low density
material, the amount of deformation permitted by the foam insert 20 is large
enough to enable the foam insert 20 to receive and hold fiber optic connectors
30 of different shapes and sizes.

[24] The foam insert 20 has an outer side surface 21 that is
configured to be fitted into and received by a fiber packing module 10 (see
FIG. 5). In this embodiment, the outer side surface 21 has a cylindrical shape
having a cross section of a half circle. The inside surface 22 is formed with
multiple slots 25, each slot 25 configured to receive and hold a fiber optic
connector 30 via compression. In the embodiment shown in FIG. 1, each slot
25 has a rectangular or square cross section that is sized smaller than the fiber
optic connector 30 it is to receive and hold. However, the foam insert 20 may
be formed to have a cross section of a full circle. The shape of the outer side
surface 21 is not limited to that of a cylinder or circular cross section. The
shape of the outer side surface is generally configured to fit the inside surface

of the fiber packaging module 10 into which it is placed.



WO 2011/094130 PCT/US2011/022041

[25] FIG. 2 shows a fiber optic connector 30 inserted into each slot
25. As illustrated, the compressibility of the foam insert enables the slots 25
to conform to the outer surface of the fiber optic connector 30 to hold the
connector. While each fiber optic connector 30 shown in FIG. 2 is of the same
type (i.e., SC or LC), fiber optic connectors 30 of different shapes may be
placed in different slots 25.

[26] A foam insert 40 of a second embodiment is shown in FIG. 3.
This foam insert‘40 has similar material characteristics as the first embodiment
described above. However, this foam insert 40 is configured with multiple
through holes 45 that extend into the foam insert between an outer size surface
41 and an inner side surface 42. The through holes 45 may extend through the
full length of the foam insert 40, or alternatively, only through a portion
thereof. The through holes 45 are sized to be at least slightly smaller than the
fiber optic connectors 30 they are intended to receive. This ensures the fiber
optic connectors 30 remain in the foam insert 40.

[27] The shape of the outer side surface 41 is generally configured
to fit the inside surface of the fiber packaging module 10 into which it is
placed.

[28] FIG. 4 shows a third embodiment of a foam insert 50. This
embodiment has most of the characteristics of the first embodiment but
includes an alternative slot configuration. In particular, the slot 55 is
configured to have a lower slot portion 56 having a width different than an

upper slot portion 57. In this case, the width of the lower slot portion 56 is
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less than the width of the upper slot portion 57. Due to this configuration,
each slot 55 may hold multiple fiber optic connectors 30. For example, an LC
connector may be placed in the lower slot portion 56 and an SC connector may
be placed in the upper slot portion 57. Because an LC connector has a width
that is less than an SC connector, this slot configuration enables the slot 55 to
conform to and be compressed by each of the fiber optic connectors 30. In
other words, by having the narrower portion, even when an SC connector is
inserted into a slot to thereby expand the width of the slot, the narrow portion
is still narrower than the width of an LC connector.

[29] FIG. 6 shows a fiber packaging module 10 having multiple
foam inserts 20 placed therein. While four foam inserts 20 are shown in the
figure, more foam inserts 20 may be placed in the fiber packaging module 10.
Also, FIG. 6 shows a foam insert 20 of the first embodiment. However, any of
the foam inserts 20, 40, 50 may be inserted in a fiber packing module in any
combination thereof. FIG. 7 shows a packaging module 10 having fiber optic
connectors 30 inserted in the foam insert 20. Any combination of the foam
insert embodiments disclosed herein may be used within a single packaging
module. The foam inserts described herein may be fitted into the fiber
packaging module 10 by compression or they may be attached to the module
using an adhesive 60 or double sided tape.

[30] The fiber packaging module 10 may be assembled by placing

the foam inserts 20, 40, 50 into the module before the fiber optic connectors
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are inserted into the foam inserts, or alternatively, after the fiber optic
connectors are inserted into the foam inserts.

[31] Although a few exemplary embodiments of the present
invention have been shown and described, it would be appreciated by those
skilled in the art that changes may be made in this embodiment without
departing from the principles and spirit of the invention, the scope of which is
defined in the claims and their equivalents. Additionally, while the foam
inserts described above for use with fiber optic connectors, the invention is not
so limited. Rather, the foam inserts may be used with wires or any other type

of connector, such as an electrical connector.
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What is claimed is:

1. An insert for holding a connector, the insert comprising:

a body comprised of a low density material, the Body having an outer
side surface and an inner side surface;

a plurality of receiving portions formed on by body that are configured

to receive and hold connectors.

2. The insert for holding a connector according to claim 1, wherein the

receiving portions are formed in the inner side surface.

3. The insert for holding a connector according to claim 2, the
receiving portions are formed as a rectangular or square slot extending a

length of the insert.

4. The insert for holding a connector according to claim 2, wherein
each receiving portion comprises a lower slot portion having a width different

than an upper slot portion.
5. The insert for holding a connector according to claim 4, wherein the

lower slot portion has a width less than an upper slot portion, the lower slot

portion defining a bottom of the receiving portion.
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6. The insert for holding a connector according to claim 1, wherein
each receiving portion comprises a cavity extending along a length direction

of the foam insert.

7. The insert for holding a connector according to claim 6, wherein the

cavity is a through hole extending through the foam insert.

8. A fiber packaging module that contains a plurality fiber optic
connectors, the module comprising:

an outer shell containing a plurality of fiber optic connectors connected
to respective fiber optic cables;

a body comprised of a low density material disposed within the outer
shell, the body having an outer side surface and an inner side surface;

a plurality of receiving portions formed on the body that hold the fiber

optic connectors.

9. The fiber packaging module according to claim 8, wherein the

receiving portions are formed in the inner side surface.

10. The fiber packaging module according to claim 9, the receiving

portions are formed as a rectangular or square slot extending a length of the

body.

11
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11. The fiber packaging module according to claim 9, wherein each
receiving portion comprises a lower slot portion having a width different than

an upper slot portion.

12. The fiber packaging module according to claim 11, wherein the
lower slot portion has a width less than an upper slot portion, the lowér slot

portion defining a bottom of the receiving portion.

13. The fiber packaging module according to claim 8, wherein each
receiving portion comprises a cavity extending along a length direction of the

body.

14. The fiber packaging module according to claim 13, wherein the

cavity is a through hole extending through the body.

15. A method for packaging a plurality of fiber optic cable connectors,
the method comprising:

providing an insert having a body comprised of a low density material,
the body having an outer side surface and an inner side surface and a plurality
of receiving portions formed on by body that are configured to receive and
hold connectors;

placing a plurality of connectors into the receiving portions of the

insert; and

12
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placing the insert into a fiber packaging module.

13
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