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RELEASABLE CONNECTION INTERFACE FOR A FIBER OPTIC COMPONENT
HOLDER

CROSS-REFERENCE TO RELATED APPLICATION
This application is being filed on December 7, 2015 as a PCT International
Patent Application and claims the benefit of U.S. Patent Application Serial No.
62/089,556, filed on December 9, 2014, the disclosure of which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD
The present disclosure relates generally to fiber optic systems and devices.
More particularly, the present disclosure relates to devices and systems for mounting fiber

optic components to fiber management trays or other structures.

BACKGROUND

Optical fiber distribution systems may include equipment such as fiber
management trays that are mounted in telecommunications closures or at other locations.
A typical fiber management tray includes fiber routing paths for allowing excess length of
optical fiber to be stored in looped configurations without violating minimum bend radius
requirements for the optical fiber. Fiber optic components such as fiber optic fusion splice
holders, passive optical splitters and wavelength division multiplexers are also often
mounted to fiber management trays. Improved structures are needed for connecting and

releasing fiber optic components to and from structures such as fiber management trays.

SUMMARY

Teachings of the present disclosure relate to a connection interface that can
allow for simple and reliable connecting and releasing of optical components. Certain
aspects of the present disclosure relate to a snap-fit connection interface that allows an
optical component to be effectively connected and released from a mating structure while
requiring access to only one side (e.g., a front side) of the mating structure. In certain
examples, the mating structure can include a fiber management tray and the optical
component can include a splice holder or a holder housing component such as a passive

optical splitter or a wavelength division multiplexer.
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A variety of additional aspects will be set forth in the description that
follows. The aspects relate to individual features and to combinations of features. It is to
be understood that both the foregoing general description and the following detailed
description are exemplary and explanatory only and are not restrictive of the broad

inventive concepts upon which the embodiments disclosed herein are based.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a tray incorporating a component mounting location in
accordance with the principles of the present disclosure, components such as a passive
optical splitter or a wavelength division multi-plexer is shown mounted at the component
mounting location;

FIG. 2 shows the tray of FIG. 1 with the component removed;

FIG. 3 is a top perspective view of an example component connection
interface in accordance with the present disclosure, in one example the connection
interface is between an optical component and a mounting location at a fiber management
tray such as a splice tray;

FIG. 4 is a bottom perspective view the component connection interface of
FIG. 3;

FIG. 5 is a partial cross-sectional view of the connection interface just prior
to engagement;

FIG. 6 is a partial cross-sectional view showing the connection interface in
the process of being interlocked;

FIG. 7 is a partial cross-sectional view showing the connection interface
interlocked,;

FIG. 8 is a partial cross-sectional view showing the connection interface in
the process of being disengaged;

FIG. 9 is a top, plan view showing the connection interface interlocked;

FIG. 10 is a cross-section view taken along line 10-10 of FIG. 9;

FIG. 11 is a perspective view of the component mounting location of the
tray of FIG. 1;

FIG. 12 is a side view of the component mounting location of the tray of
FIG. 1; and

FIG. 13 is an end view of the component mounting location of the tray of

FIG. 1.
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DETAILED DESCRIPTION

Figures 1 and 2 illustrate a fiber management tray 14 (e.g., a splice tray) including
a component mounting location 15 in accordance with the principles of the present
disclosure. As shown at Figure 1, an optical component 18 (e.g., a passive optical splitter,
a wavelength division multiplexer, or other component) is secured at the component
mounting location 15. A connection interface in accordance with the principles of the
present disclosure is used to secure the optical component 18 at the component mounting
location 15. In certain examples, the component connection interface is releasable so as to
allow the optical component 18 to be interlocked at the component mounting location 15
and to be released from the component mounting location from the front side of the fiber
management tray 14. Thus, it is not necessary to access the back side of the fiber
management tray 14 to release the optical component 18 from the fiber management tray
14. This is advantageous in situations where obtaining access to the back side of the fiber
management tray 14 can be difficult. For example, the fiber management tray 14 may
have a fixed mounting configuration or space constraints and fiber routing may make it
difficult to access the back side of the fiber management tray 14.

It will be appreciated that in certain examples, fiber management trays in
accordance with the principles of the present disclosure can have fixed mounts. In other
examples, fiber management trays in accordance with the principles of the present
disclosure may have pivotal mounts and may be part of a stack of pivotal fiber
management trays. In certain examples, fiber management trays in accordance with the
principles of the present disclosure may be incorporated into housings, enclosures,
cabinets, panels, or other structures.

As depicted herein, one example of a connection interface in accordance with the
present disclosure is shown integrated into a fiber management tray. In other examples,
connection interfaces in accordance with the principles of the present disclosure can be
integrated into other structures such as shelves, cabinets, panels, enclosures, or other
structures where it may be desirable to releasably mount fiber optic components such as
fiber optic power splitters and fiber optic wavelength division multiplexers.

Referring to Figures 1 and 2, the fiber management tray 14 includes a main body
100 having a front side 102 and a back side 104. The fiber management tray 14 also
includes a side wall 106 that extends around the perimeter of the main body 100. The
main body 100 and the side wall 106 can cooperate to define a recessed region in which

optical fibers can be managed. In certain examples, various fiber routing paths (e.g.,
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loops) can be defined at the front side 102 of the fiber management tray 14. In certain
examples, fibers can be looped about the perimeter of the main body 100 along the side
wall 106. In certain examples, tabs 108 can be provided for retaining optical fibers routed
on the front side 102 of the fiber management tray 14. In certain examples, the fiber
management tray 14 can also include a splice mounting location 110 for mounting optical
splices made between optical fibers routed on the fiber management tray 14. In certain
examples, an input fiber can be spliced to an input side of the optical component 18. In
certain examples, output fibers from the optical component 18 can also be routed on the
fiber management tray 14.

FIGS. 3 and 4 illustrate an example of a releasable component connection
interface 17 in accordance with the principle of the present disclosure. In certain examples
the releasable connection interface 17 can be defined between the component mounting
location 15 of the fiber management tray 14 and the optical component 18.

The component mounting location 15 can include a first retention opening
34 and a second retention opening 35 that extend through a structure 31 such as the main
body 100 of the fiber management tray 14 from a front side 27 to a back side 28. The first
retention opening 34 can include a T-shaped slot 40 having a first portion 42 and a second
portion 32. In the depicted example, first portion 42 of the T-shaped slot 40 can have a
larger cross-dimension than a cross-dimension of the second portion 32 of the T-shaped
slot 40. The second retention opening 35 can have a first portion 44 in which a flexible
cantilever 50 can be positioned and a second portion 45. In one example, the second
portion 45 of the second retention opening 35 can have a smaller cross-dimension than a
cross-dimension of the first portion 44 of the second retention opening 35. In some
examples, the flexible cantilever 50 can include release members 54, 56 that project
outwardly in a first direction D, (see FIG. 12) from the front side 27 of the structure 31. In
one example, the first direction D; is a forward direction. In other examples, the mounting
location 15 can be provided at other structures such as walls of shelves, panels, housings,
slidable trays, etc.

The optical component 18 can be attached to the front side 27 of the
structure 31. The optical component 18 can include a protective holder 30 (e.g., a
housing) that can be attached to the front side 27 of the structure 31. The protective holder
30 can include a main holder body 33 that is elongated along a holder body axis 39. The
main holder body 33 can define a receptacle 37 for receiving a fiber optic device. In some

examples, the fiber optic device can be positioned within the receptacle 37. The fiber
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optic device can be, for example, a splice, a passive optical power splitter, or a wavelength
division multiplexer. The protective holder 30 can include first and second retention
features 36a, 36b (e.g., contact elements) that project from the main holder body 33. The
first and second retention features 36a, 36b being configured to respectively be received
within the first and second retention openings 34, 35 of the structure 31.

Referring to FIGS. 6 and 7, the protective holder 30 is moveable relative to
the structure 31 along an axial orientation defined by the holder body axis 39 between first
and second first holder positions Py, P,. The first holder position P; is a receiving position
as shown in FIG. 6. The second holder position P; is a locked position as shown in FIG. 7.
In some examples, the axial orientation is perpendicular relative to the first direction D;.

The first retention feature 36a can be configured to be positioned in the first
portion 42 of the first retention opening 34 and the second retention feature 36b can be
positioned within the first portion 44 of the second retention opening 35 when the
protective holder 30 is in the first holder position P;. The first retention feature 36a can be
positioned in the second portion 32 of the first retention opening 34 and the second
retention feature 36b being positioned within the second portion 45 of the second retention
opening 35 when the protective holder 30 is in the second holder position P,. The
protective holder 30 may be removable from the structure 31 in the first direction D; when
the protective holder 30 is in the first holder position P;. The protective holder 30 may not
be removable from the structure 31 in the first direction D; when the protective holder 30
is in the second holder position P,. It should be noted that the first and second retention
openings 34, 35 may be configured in a variety of different configurations as long as it
allows the protective holder 30 or other device to be slidably and removably coupled to the
structure 31.

The protective holder 30 can be mounted to the structure 31 irrespective to
orientation. In other words, the protective holder 30 can be mounted in more ways than
one to the structure 31 such that it is bidirectional. In certain examples, a keying
mechanism may be adapted such that the protective holder 30 is mounted to the structure
31 in only one way. For example, the protective holder 30 can include a projection 25 (see
FIG. 3) positioned on the main holder body 33 adjacent the first and second retention
features 36a, 36b that can be configured to engage a slot 29 (see FIG. 3) defined in the
structure 31. The projection 25 and slot 29 arrangement allows for the protective holder
30 to mount to the structure 31 in only one direction. If the protective holder 30 is rotated

180 degrees relative to the structure 31, the projection 25 would not engage the slot 29
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thereby making it unidirectional. Thus, if it is desired to have a unidirectional holder, one
can use the protective holder 30 including the projection 25 and the structure 31 including
the slot 29. Ifit is desired to have a bidirectional device, one can use the protective holder
30 without the projection 25 and the structure 31 without the slot 29. It will be
appreciated that other keying mechanisms may be used for obtaining unidirectional
orientation of the protective holder 30 relative to the structure 31 when mounted.

Alternatively, a keying mechanism may be provided by configuring the
first retention feature 36a with a different size than and second retention feature 36b such
that the protective holder 30 mounts in only one way to the structure 31.

In certain examples, the flexible cantilever 50 may be movable between a
non-flexed position F; (see FIGS. 5 and 7) and a flexed position F, (see FIGS. 6 and §).
The flexible cantilever 50 can move in a second direction D, (see FIG. 12) opposite from
the first direction D; when moving from the non-flexed position F; to the flexed position
F,. The second direction D; can be a rearward direction. The flexible cantilever 50 can be
configured to prevent the fiber optic component holder 30 from being moved from the
second holder positon P, to the first holder position P; when in the non-flexed position F;.
The flexible cantilever 50 can be configured to allow the fiber optic component holder 30
to be moved from the second holder positon P; to the first holder position P; when in the
flexed position F;,

In certain examples, the release members 54, 56 can be configured to be
manually pressed from the front side 27 of the structure 31 to cause the flexible cantilever
50 to be manually moved from the non-flexed position F; to the flexed position F, while
the protective holder 30 is in the second holder position P, thereby allowing the protective
holder 30 to be moved from the second holder position P; to the first holder position P;
and then released from the structure 31. The flexible cantilever 50 is flexed such that the
protective holder 30 can be slid along its axis from the second holder position P; to the
first holder position P; without interference from the flexible cantilever 50. The release
members 54, 56 allow the operator to manually flex the flexible cantilever 50 from the
non-flexed position F; to the flexed position F, entirely from the front side 27 of the
structure 31. Thus, it is not necessary to access the back side 28 of the structure 31 to
release the protective holder 30 from the mounting location 15. In one example, the
protective holder 30 can be mounted between the release members 54, 56 when in the first
and second holder positions Py, P,.

In some examples, the first and second retention features 36a, 36b have
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profiles that mechanically interfere with the structure 31 when the protective holder 30 is
in the second holder position P, such that the protective holder 30 is prevented from being
removed from the structure 31 in the first direction D;. In one example, the first and
second retention features 36a, 36b can have dovetail cross-sectional profiles that mate with
corresponding dovetail cross-section profiles defined by the second portions 32, 45 of the
first and second retention openings 34, 35. The flexible cantilever 50 can be defined by
cutouts 52 that form a recess 11 in the second retention opening 35. The flexible
cantilever 50 can be hingedly mounted at hinge 58 for pivotal movement of the flexible
cantilever 50.

In one example, a protective holder 30 (e.g., fiber optic element) can be
mounted on the component mounting location 15 of the tray 14 by a snap-fit interlock, for
example. The fiber management tray 14 and the protective holder 30 may be formed of a
molded plastic material and the flexible cantilever 50 may resiliently snap to from the
flexed position F; to the non-flexed position F; when the protective holder 30 is slid along
its axis from the first position P; to the second position P,

In the depicted example, the front side 27 is configured with a single
mounting location 15. It will be appreciated that multiple mounting location 15 may be
provided. The mounting locations 15 can be arranged in rows. It should be noted that the
structure 31 may be used for mounting a variety of different components on the fiber
management trays 14, such as radius limiters, cable fixation clamps, other fiber optic
equipment, etc.

With the items as described above, assembly and operation will now be
discussed in further detail. With respect first to FIGS. 3 -5, the protective holder 30 is
oriented for engagement with the mounting location 15. For example, the protective
holder 30 is oriented between the release members 54, 56 with the first retention feature
36a aligned above the enlarged portion 42 of the first retention opening 34 and the second
retention feature 36b aligned above the free end of the flexible cantilever 50. To initiate
the interlock process, the protective holder 30 is moved in the second direction D, such
that the first retention feature 36a moves into the enlarged portion 42 of the first retention
opening 34 and the second retention feature 36b moves into the second retention opening
35. As the second retention feature 36b moves into the second retention opening 35, the
second retention feature 36b contacts a front side of the flexible cantilever 50 adjacent its
free end causing the flexible cantilever 50 to flex from the non-flexed position F; to the

flexed position F,. Once the first and second retention features 36a, 36b are received
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within the first portions 42, 44 as described above, the protective holder 30 can be moved
along the axial orientation from the first position P; to the second position P,. When the
protective holder 30 reaches the second position Py, the second retention feature 36b
moves past the free end of the flexible cantilever 50 thereby allowing the flexible
cantilever 50 to snap from the flexed position F; to the non-flexed position F;. In the non-
flexed position Fi, the free end of the flexible cantilever 50 opposes the second retention
member 36b thereby blocking axial movement of the protective holder 30 in a direction
toward the flexible cantilever 50 thereby capturing the second retention member 36b in the
narrow second portion 45 of the second retention opening 35. The protective holder 30
can be mounted between the release members 54, 56. Dovetail configurations provided by
retaining wedges 62 (see FIG. 4) formed in the second portion 32 of the first retention
opening 34 and the second portion 45 prevent the protective holder 30 from being
forwardly removed from the first and second retention openings 34, 35 when the
protective holder 30 is in the second position P;.

To disengage the protective holder 30, the release members 54, 56 can be
depressed so that the flexible cantilever 50 no longer prevents axial movement of the
flexible holder 30 from the second position P, to the first position P,. The flexible holder
30 is then slid to first position P; and pulled away from the mounting location 15 in the
first direction D, to de-couple the flexible holder 30 from the structure 31. It should be
appreciated that this assembly provides for an ergonomic design, where a user may place
an index finger over the release members 54, 56 to depress the flexible cantilever 50 for
release. The user can replace or remove parts from the front side 27 of the fiber
management tray 14 needing access to the back side 28 of the fiber management tray 14.

It should be noted that a snap-fit interlock utilizing dovetail profiles and a
flexible cantilever lock is only one example of an attachment mechanism that may be used
to mount a component at the component mounting location 15 and that other types of
attachment mechanisms or methods (that limit axial pull on a secured cable) may be used.

Referring to FIGS. 9 and 10, a top and cross-sectional view of the
protective holder 30 in the fully locked position is shown. As depicted, the first and
second retention features 36a, 36b can be held in the fully locked position or retaining
position by retaining wedges 62 provided in the structure 31. The retaining wedges 62 can
be arranged and configured on opposite sides of the first and second retention features 36a,

36Db.
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In certain examples, the release members 54, 56 can define a top surface
64, at least a portion of which is configured in generally a S-shape to include peak surfaces
66, 68. It will be appreciated that the shape and/or configuration of the release members
54, 56 may vary in other examples. A height H of the peak surface 66 projects forwardly
from the front surface of the structure 31. In some examples, the height measured from a
base 70 of the structure 31 can be about 0.22 inches. A height His taller than a
corresponding height of the protective holder 30. In other examples, the height H is
shorter than a corresponding height of the protective holder 30.

From the forgoing detailed description, it will be evident that
modifications and variations can be made without departing from the spirit and scope of

the disclosure.
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WHAT IS CLAIMED IS:

1. An arrangement including a releasable connection interface, the arrangement
comprising:

a structure defining a first side and an opposite second side, the structure
also defining a first retention opening and a second retention opening that extend through
the structure from the first side to the second side, the first retention opening including a
T-shaped slot having a first portion and a second portion, the first portion of the T-shaped
slot having a larger cross-dimension than a cross-dimension of the second portion of the
T-shaped slot, the second retention opening having a first portion in which a flexible
cantilever is positioned and a second portion, the second portion of the second retention
opening having a smaller cross-dimension than a cross-dimension of the first portion of
the second retention opening, the flexible cantilever including a release member that
projects outwardly in a first direction from the first side of the structure; and

a protective holder that attaches to the first side of the structure, the
protective holder including a main holder body that is elongated along a holder body axis,
the main holder body defining a receptacle for receiving a fiber optic component, the
protective holder including first and second retention features that project from the main
holder body, the first and second retention features being configured to be respectively
received within the first and second retention openings, the protective holder being
moveable relative to the structure along an axial orientation defined by the holder body
axis between first and second first holder positons, the axial orientation being
perpendicular relative to the first direction, the first retention feature being positioned in
the first portion of the first retention opening and the second retention feature being
positioned within the first portion of the second retention opening when the fiber optic
component holder is in the first holder position, the first retention feature being positioned
in the second portion of the first retention opening and the second retention feature being
positioned within the second portion of the second retention opening when the fiber optic
component holder is in the first holder position, the protective holder being removable
from the structure in the first direction when the protective holder is in the first holder
position, and the protective holder not being removable from the structure in the first
direction when the protective holder is in the second holder position; and

the flexible cantilever being movable between a non-flexed position and a

flexed position, the flexible cantilever moving in a second direction opposite from the first

10
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direction when moving from the non-flexed position to the flexed position, the flexible
cantilever being configured to prevent the protective holder from being moved from the
second holder positon to the first holder position when in the non-flexed position, the
flexible cantilever being configured to allow the protective holder to be moved from the
second holder positon to the first holder position when in the flexed position, and the
release member being configured to be manually pressed from the first side of the
structure to cause the flexible cantilever to be manually moved from the non-flexed
position to the flexed position while the protective holder is in the second holder position
thereby allowing the protective holder to be moved from the second holder position to the

first holder position and then released from the structure.

2. The arrangement of claim 1, wherein the structure includes a fiber management
tray.
3. The arrangement of claim 1, wherein the fiber optic component is positioned

within the receptacle of the protective holder, and wherein the fiber optic component is
selected from the group consisting of a splice, a passive optical power splitter, and a

wavelength division multiplexer.

4. The arrangement of claim 1, wherein the release member is one of two release
members on the flexible cantilever, and wherein protective holder mounts between the

release members when in the first and second holder positions.

5. The arrangement of claim 1, wherein the first and second retention features have
profiles that mechanically interfere with the structure when the protective holder is in the
second holder position such that the protective holder is prevented from being removed

from the structure in the first direction.

6. The arrangement of claim 5, wherein the first and second retention features have
dovetail cross-sectional profiles that mate with corresponding dovetail cross-section

profiles defined by the second portions of the first and second openings.

7. The arrangement of claim 1, further comprising a keying mechanism for mounting

the protective holder to the structure in only one way.

11
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8. A fiber management tray including a releasable connection interface, the tray
comprising:

a base defining at least one component mounting location having a
structure for mounting optical components, the structure defining a first side and an
opposite second side, the structure also defining a first retention opening and a second
retention opening that extend through the structure from the first side to the second side,
the first retention opening including a T-shaped slot having a first portion and a second
portion, the first portion of the T-shaped slot having a larger cross-dimension than a cross-
dimension of the second portion of the T-shaped slot, the second retention opening having
a first portion in which a flexible cantilever is positioned and a second portion, the second
portion of the second retention opening having a smaller cross-dimension than a cross-
dimension of the first portion of the second retention opening, the flexible cantilever
including a release member that projects outwardly in a first direction from the first side of

the structure.

9. The fiber management tray of claim 8, further comprising an optical component

holder that attaches to the first side of the structure.
10.  The fiber management tray of claim 9, wherein the optical component is selected
from the group consisting of a splice, a passive optical power splitter, and a wavelength

division multiplexer.

11.  The fiber management tray of claim 8, wherein the tray is formed of a molded

plastic material.

12
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