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REAR-INSTALLABLE FIBER OPTIC MODULES AND EQUIPMENT

RELATED APPLICATIONS
[0001] The present application claims priority to U.S. Provisional Patent Application
Serial No. 61/190,538 filed August 29, 2008, entitled “High Density Data Center
Hardware, Assemblies and Components,” which is incorporated herein by reference in its
entirety.
[0002] The present application also claims priority to U.S. Provisional Patent
Application Serial No. 61/197,068 filed October 23, 2008, entitled “High Density Data
Center Hardware, Assemblies and Components,” which is incorporated herein by
reference in its entirety.
[0003] The present application also claims priority to U.S. Patent Application Serial
No. 12/323,423, filed November 25, 2008, entitled “Rear-Installable Fiber Optic Modules
and Equipment,” which is incorporated herein by reference in its entirety.
[0004] The present application is related to co-pending U.S. Patent Application Serial
No. 12/323,415, entitled “Independently Translatable Modules and Fiber Optic
Equipment Trays in Fiber Optic Equipment,” which is incorporated herein by reference
in its entirety.
[0005] The present application is also related to co-pending U.S. Patent Application
Serial No. 12/394,483, entitled “Rear-Slidable Extension in a Fiber Optic Equipment

Tray,” which is incorporated herein by reference in its entirety.

BACKGROUND
Field of the Disclosure
[0006] The technology of the disclosure relates to fiber optic modules provided in

fiber optic equipment to support fiber optic connections.

Technical Background
[0007] Benefits of optical fiber use include extremely wide bandwidth and low noise
operation. Because of these advantages, optical fiber is increasingly being used for a

variety of applications, including but not limited to broadband voice, video, and data
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transmission. Fiber optic networks employing optical fiber are being developed and used
to deliver voice, video, and data transmissions to subscribers over both private and public
networks. These fiber optic networks often include separated connection points at which
it is necessary to link optical fibers in order to provide “live fiber” from one connection
point to another connection point. In this regard, fiber optic equipment is located in data
distribution centers or central offices to support interconnections.

[0008] The fiber optic equipment is customized based on the application need. The
fiber optic equipment is typically included in housings that are mounted in equipment
racks to maximize space. One example of such fiber optic equipment is a fiber optic
module. A fiber optic module is designed. to provide cable-to-cable fiber optic
connections and manage the polarity of fiber optic cable connections. The fiber optic
module is typically mounted to a chassis which is then mounted inside an equipment rack
or housing. The chassis may be provided in the form of a tray that is extendable from the
equipment rack like a drawer. This allows a technician access to fiber optic adapters
disposed in the fiber optic module and any fiber optic cables connected to the fiber optic
adapters without removing the fiber optic module from the equipment rack.

[0009] Even with advancements in access to fiber optic modules, the labor associated
with installing fiber optic modules and making optical connections is significant. For
example, for a field technician to install a new fiber optic module, the field technician
typically loads trunk cables in the rear section of a fiber optic equipment rack. The field
technician then feeds the connectorized fanout legs from the trunk cable to the front of
the equipment rack. The field technician then walks around to the front of the equipment
rack to connect the fanout legs to a fiber optic module. Because data distribution centers
are typically large facilities with significant numbers of equipment racks, walking back
and forth from the rear section to the front section of the equipment rack during an
installation can take significant time. Alternatively, a second technician may work in
tandem with the first technician, where the first technician manages loading of fiber optic
cables in the rear section of the equipment rack. The second technician remains in the
front of the rack to install the fiber optic modules and establish optical connections
between the fiber optic cables and the fiber optic modules. In either scenario, fiber optic

cables are installed in the rear section of the equipment rack and the fiber optic modules
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and connections are installed from the front of the equipment rack thereby requiring

extensive labor.

SUMMARY OF THE DETAILED DESCRIPTION

[0010] Embodiments disclosed in the detailed description include fiber optic
equipment that supports one or more rear-installable fiber optic modules. The fiber optic
modules are configured to support fiber optic connections. The fiber optic equipment is
comprised of a chassis defining a front end and a rear section. At least one guide system
is disposed in the chassis and configured to receive at least one fiber optic module. The
guide system may be provided in the form of a rail guide system. The guide system
receives a fiber optic module from the rear section of the chassis and is configured to
guide the fiber optic module toward the front end of the chassis. In this manner, a
technician can make fiber optic connections to fiber optic modules and also install the
fiber optic modules into the fiber optic equipment from the rear section of the chassis to
reduce time and/or labor in making fiber optic connections.

[0011] In some disclosed embodiments, the guide system is comprised of at least one
tray guide that receives at least one fiber optic equipment tray. The tray guides are
disposed in the chassis of the fiber optic equipment. The tray guides support fiber optic
equipment trays within the fiber optic equipment. At least one module guide is disposed
in the fiber optic equipment trays to support one or more fiber optic modules. In this
manner, the fiber optic equipment tray can translate within the chassis to move the fiber
optic modules supported by the fiber optic equipment tray about the chassis. The module
guides also allow fiber optic modules to be rear-installable into the fiber optic equipment
tray to be rear-installable in the fiber optic equipment. The tray guides disposed in the
fiber optic equipment tray also allow the fiber optic modules disposed therein to be
independently translated within the fiber optic equipment tray.

[0012] In other disclosed embodiments, the guide system is comprised of at least one
module guide that receives at least one fiber optic module. The module guides are
disposed in the chassis without intermediate fiber optic equipment trays. The module
guides support one or more fiber optic modules. In this manner, the fiber optic modules

translate within the chassis to move the fiber optic modules about the chassis. The
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module rail guides also allow fiber optic modules to be rear-installable into the chassis to
be rear-installable in the fiber optic equipment. Module guides disposed in the chassis
also allow the fiber optic modules to be independently translated within the module
guides within the chassis.

[0013] Additional features and advantages of the invention will be set forth in the
detailed description which follows, and in part will be readily apparent to those skilled in
the art from that description or recognized by practicing the invention as described
herein, including the detailed description that follows, the claims, as well as the appended
drawings.

[0014] It is to be understood that both the foregoing general description and the
following detailed description present embodiments of the invention, and are intended to
provide an overview or framework for understanding the nature and character of the
invention as it is claimed. The accompanying drawings are included to provide a further
understanding of the invention, and are incorporated into and constitute a part of this
specification. The drawings illustrate various embodiments of the invention, and together

with the description serve to explain the principles and operation of the invention.

BRIEF DESCRIPTION OF THE FIGURES
[0015] FIG. 1 is a front perspective view of an exemplary fiber optic equipment rack
with exemplary fiber optic equipment supporting rear-installable fiber optic modules
according to one embodiment;
[0016] FIG. 2A is a rear perspective view of the fiber optic equipment supporting the
rear-installable fiber optic modules of FIG. 1;
[0017] FIG. 2B is a perspective view of fiber optic equipment tray guides disposed in
the fiber optic equipment of FIG. 1;
[0018] FIG. 3 is a front perspective view of an individual fiber optic equipment tray
in the fiber optic equipment of FIG. 1 without rear-installable fiber optic modules
installed in module guides disposed in the fiber optic equipment tray;
[0019] FIG. 4 is a front perspective view of a fiber optic module that is rear-
installable in the fiber optic equipment tray of FIG. 3;
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[0020]  FIG. S is a rear perspective close-up view of the rear-installable fiber optic
module of FIG. 4 installed in the fiber optic equipment tray of FIG 3;

[0021] FIG. 6 is a front perspective view of the fiber optic equipment tray of FIG. 3
with rear-installable fiber optic modules installed in the module guides;

[0022] FIG. 7 is a front perspective close-up view of the fiber optic equipment tray
of FIG. 3 with rear-installable fiber optic modules installed in the module guides;

[0023] FIG. 8 is a front perspective view of a fiber optic equipment tray extended
from the fiber optic equipment;

[0024] FIG. 9 is a front perspective view of a fiber routing guide tray of a fiber optic
equipment tray lowered to obtain front access to the fiber optic modules supported in the
fiber optic equipment tray;

[0025] FIG. 10 is a front perspective view of another exemplary fiber optic
equipment supporting rear-installable fiber optic modules disposed in module guides;
[0026] FIG. 11 is a rear perspective view of the fiber optic equipment supporting the
rear-installable fiber optic modules of FIG. 10;

[0027] FIG. 12 is a front perspective view of an individual fiber optic equipment tray
in the fiber optic equipment of FIG. 10;

[0028] FIG. 13 is a rear perspective view of the rear-installable fiber optic module
installed in the module guides disposed in the fiber optic equipment of FIG. 10;

[0029] FIG. 14 is a rear perspective close-up view of the rear-installable fiber optic
module disposed within module guides in the fiber optic equipment of FIG. 10 and
locked into the fiber optic equipment tray of FIG. 12 when the fiber optic module is
pulled forward;

[0030] FIG. 15 is a rear perspective view of the fiber optic module in FIG. 14;

[0031] FIG. 16A is a perspective close-up view of a front locking latch in the fiber
optic module of FIG. 15;

[0032] FIG. 16B is a perspective close-up view of a rear lock in the fiber optic
module of FIG. 15;

[0033] FIG. 17 is a rear perspective close-up view of the rear-installable fiber optic

modules installed in module guides;
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[0034) FIG. 18 is a perspective view of the locking features to lock fiber optic
modules to fiber optic equipment tray and the fiber optic equipment trays t6 the chassis of
the fiber optic equipment of FIG. 10;

[0035] FIG. 19 is a front perspective view of the fiber optic equipment of FIG. 10
with rear-installable fiber optic modules disposed in the module guides;

[0036] FIG. 20 is a side cross-sectional view of the fiber optic equipment of FIG. 10
with rear-installable fiber optic modules disposed in the module guides and interlocked
with the fiber optic equipment trays, with one fiber optic equipment tray extended
forward;

[0037] FIG. 21 is a front perspective view of the fiber optic equipment of FIG. 20;
[0038] FIG. 22 is a front perspective view of another exemplary fiber optic
equipment supporting rear-installable fiber optic modules;

[0039] FIG. 23 is a rear perspective view of the fiber optic equipment supporting the
rear-installable fiber optic modules of FIG. 22;

[0040] FIG. 24A is a front view of a module guide supporting rear-installable fiber
optic modules in the fiber optic equipment of FIG. 22;

[0041] FIG. 24B is a perspective view of the module guide illustrated in FIG. 24A;
[0042] FIG. 25 is a front perspective view of the fiber optic modules disposed in the
module guides provided in the fiber optic equipment of FIG. 22;

[0043] FIGS. 26A and 26B are a front view of the fiber optic equipment of FIG. 22
with fiber optic modules installed in all module guides and a locking feature to prevent
the fiber optic modules from being pulled forward beyond a front end of the fiber optic
equipment;

[0044] FIG. 27 is a top view of a fiber optic module supported by module guides
disposed in the fiber optic equipment of FIG. 22;

[0045] FIG. 28 is a front perspective view of another exemplary fiber optic
equipment supporting rear-installable fiber optic modules;

[0046] FIG. 29 is a rear perspective view of the fiber optic equipment supporting the
rear-installable fiber optic modules of FIG. 28;

[0047] FIG. 30 is a front perspective view of the fiber optic modules provided in the
fiber optic equipment of FIG. 22;
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[0048] FIG. 31 is another rear perspective view of the fiber optic equipment
supporting the rear-installable fiber optic modules of FIG. 28;

[0049] FIG. 32 is another front perspective view of the fiber optic equipment
supporting the rear-installable fiber optic modules of FIG. 28 with a fiber routing tray
extended and tilted downward to provide access to certain fiber optic modules;

[0050] FIG. 33 is another front perspective view of the fiber optic equipment
supporting the rear-installable fiber optic modules of FIG. 28 with the fiber routing tray
extended and tilted downward;

[0051] FIG. 34 is a front perspective view of another exemplary fiber optic
equipment supporting rear-installable fiber optic modules; and

[0052] FIG. 35 is another front perspective view of another exemplary fiber optic

equipment supporting rear-installable fiber optic modules.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0053] Reference will now be made in detail to the preferred embodiments of the
present invention, examples of which are illustrated in the accompanying drawings, in
which some, but not all embodiments of the invention are shown. Indeed, the invention
may 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 satisfy applicable legal requirements. Whenever possible, like reference
numbers will be used to refer to like components or parts.

[0054] Embodiments disclosed in the detailed description include fiber optic
equipment that supports one or more rear-installable fiber optic modules. The fiber optic
modules are configured to support fiber optic connections. The fiber optic equipment is
comprised of a chassis defining a front end and a rear section. At least one guide system
is disposed in the chassis and configured to receive at least one fiber optic module. The
guide system may be provided in the form of a rail guide system. The guide system
receives a fiber optic module from the rear section of the chassis and is configured to
guide the fiber optic module toward the front end of the chassis. In this manner, a

technician can make fiber optic connections to fiber optic modules and also install the
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fiber optic modules into the fiber optic equipment from the rear section of the chassis to
reduce time and/or labor in making fiber optic connections.

[0055] In some disclosed embodiments, the guide system is comprised of at least one
tray guide that receives at least one fiber optic equipment tray. The tray guides are
disposed in the chassis of the fiber optic equipment. The tray guides support fiber optic
equipment trays within the fiber optic equipment. At least one module guide is disposed
in the fiber optic equipment trays to support one or more fiber optic modules. In this
manner, the fiber optic equipment tray can translate within the chassis to move the fiber
optic modules supported by the fiber optic equipment tray about the chassis. The module
guides also allow fiber optic modules to be rear-installable into the fiber optic equipment
tray to be rear-installable in the fiber optic equipment. The tray guides disposed in the
fiber optic equipment tray also allow the fiber optic modules disposed therein to be
independently translated within the fiber optic equipment tray.

[0056] FIG. 1 illustrates an exemplary fiber optic equipment 10 in this regard. The
exemplary fiber optic equipment 10 may be provided at a data distribution center or
central office to support cable-to-cable fiber optic connections and to manage a plurality
of fiber optic cable connections. As will be described in greater detail below, the fiber
optic equipment 10 has one or more fiber optic equipment trays that each support one or
more rear-installable fiber optic modules. The fiber optic modules can be fiber optic
adapter modules or any other type of fiber optic modules or fiber optic apparatuses,
including those that support fiber optic connections. Both the fiber optic modules and the
fiber optic equipment trays are rear-installable, meaning they can be installed from a rear
section .of the fiber optic equipment 10. Further, both the fiber optic equipment trays and
the fiber optic modules supported therein are independently translatable about the chassis
for installation, access, and/or removal.

[0057] In this regard and as illustrated in FIG. 1, the fiber optic equipment 10
includes a fiber optic equipment chassis 12 (“chassis 12”). The chassis 12 is shown as
being installed in a fiber optic equipment rack 14. The fiber optic equipment rack 14
contains two vertical rails 16A, 16B that extend vertically and include a series of
apertures 18 for facilitating attachment of the fiber optic equipment 10 inside the fiber
optic equipment rack 14. The fiber optic equipment 10 is attached and supported by the
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fiber optic equipment rack 14 in the form of shelves that are stacked on top of each other
within the vertical rails 16A, 16B. As illustrated, the fiber optic equipment 10 is attached
to the vertical rails 16A, 16B. The fiber optic equipment rack 14 may support 1U-sized
shelves, with “U” equal a standard 1.75 inches in height. As will be discussed in greater
detail later in this application, the fiber optic equipment 10 includes a plurality of
extendable fiber optic equipment trays 20 that each carries one or more rear-installable
fiber optic modules 22. In this example, the fiber optic equipment 10 provides a density
of 144 fibers, although it is not limited to this density. Further, as will also be described
in more detail below, each fiber optic equipment tray 20 is independently translatable and
accessible to access the fiber optic modules supported therein.

[0058] FIG. 2A illustrates a rear perspective view of the fiber optic equipment 10
illustrated in FIG. 1. The fiber optic equipment 10 is provided in the chassis 12 that
defines a front end 24, a rear section 26, a first end 28, and a second end 30. The first
end 28 of the chassis 12 is disposed on the opposite side of the second end 30 of the
chassis 12. A guide system in the form of a rail guide system 32 is provided to support
the rear-installable fiber optic modules 22. The rail guide system 32 comprises two tray
rail guides 32A, 32B attached to the chassis 12 on the first end 28 and the second end 30,
respectively. The tray rail guides 32A, 32B are configured to support one or more fiber
optic equipment trays that support the fiber optic modules 22, which will be illustrated in
FIG. 3 and described below. The tray rail guides 32A, 32B allow each fiber optic
equipment tray 20 installed therein to be translated about the chassis 12. In this example,
the chassis 12 supports three (3) fiber optic equipment trays 20 with each one stacked on
top of each other. A tray cover 34 is disposéd on top of the top fiber optic equipment tréy :
20 disposed in the chassis 12 and within the tray rail guides 32A, 32B. As will bé
discussed later in this application, each fiber optic equipment tray 20 contains a fiber
routing tray 36 attached thereto to support routing of optical fibers connected to the fiber
optic modules 22. The fiber routing tray 36 can be extended and lowered as desired to
obtain access to the fiber optic modules 22 from the front end 24 of the fiber optic
equipment 10.

[0059] FIG. 2B illustrates the tray rail guides 32A, 32B in more detail. As illustrated
therein, the tray rail guides 32A, 32B form a series of channels 38A-38C, wherein each
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channel 38A-38C is configured to receive a fiber optic equipment tray 20. The tray rail
guides 32A, 32B allow a plurality of fiber optic trays 20 arranged in a column format.
The tray rail guides 32A, 32B comprise an end portion 40 by which the channels 38A-
38C stop and the fiber optic equipment trays 20 cannot extend beyond. This end portion
40 is disposed in an orientation such that it is adjacent the rear section 26 of the fiber
optic equipment 10. The tray rail guides 32A, 32B also contain an entry portion 42
through which the fiber optic equipment trays 20 can be inserted into the channels 38A-
38C. Note that the entry portion 42 does not close off the channels 38A-38C such that
the fiber optic equipment trays 20 can be extended beyond the entry portion 42 back
towards the rear section 26 of the chassis 12. In this manner, the tray rail guides 32A,
32B support rear installation of fiber optic equipment trays 20 into the chassis 12 from
the rear section 26.

[0060] FIG. 3 illustrates an individual fiber optic equipment tray 20 not disposed in
the chassis 12 or contained within the tray rail guides 32A, 32B for further discussion and
illustration. As illustrated therein, the fiber optic equipment tray 20 contains a main tray
portion 44 and the fiber routing tray 36 attached thereto. The fiber routing tray 36 is
attached to the main tray portion 44 via hinge mechanisms in the form of hinges 46A,
46B disposed on each end 48A, 48B of the main tray portion 44. The main tray portion
44 contains a plurality of module guides in the form of module rail guides 50 that support
the fiber optic modules 22. More specifically, the fiber optic modules 22 contain rails
(elements 52A, 52B in FIG. 4) that couple to tray channels 54 disposed within the
module rail guides 50. The fiber optic modules 22 are disposed in a row arrangement if
at least one intermediate module rail guide 50 is disposed in the fiber optic equipment
tray 20. Providing a plurality of tray channels 54 in each module rail guide 50 allows a
plurality of fiber optic modules 22 to be stacked on top of each othér in a column
arrangement. The fiber optic modules 22 can be moved within the module rail guides 50
in the fiber optic equipment tray 20 either towards the front end 24 of the chassis 12 or
the rear section 26 or the chassis 12. The fiber optic equipment trays 20 can also be
moved about the tray rail guides 32A, 32B. In this manner, the fiber optic equipment
trays 20 can be translated independently of each other about the tray rail guides 32A,

10
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32B, and each of the fiber optic modules 22 within a given fiber optic equipment tray 20
can be independently translated within their respective module rail guides 50.

[0061] Note that in FIG. 3, the fiber optic equipment tray 20 contains five (5) module
rail guides 50, which means that the fiber optic equipment tray 20 can support four (4)
individual fiber optic modules 22. Four (4) fiber optic modules 22 can be installed in the
fiber optic equipment tray 20 of FIG. 3, or less than four as desired or as required
according to installation requirements. Also as shown in FIG. 3 and as illustrated in
more detail in FIG. 4, the module rail guides 50 are configured such that the tray
channels 54 are open on a rear end 56 of the module rail guides 50. This allows the fiber
optic modules 22 to be rear-installable into the fiber optic equipment trays 20 from the
rear section 26 of the chassis 12. More épeciﬁcally, the fiber optic equipment tray 20 is
disposed in the chassis 12 such that the rear ends 56 of the module rail guides 50 are
oriented towards the rear section 26 of the chassis 12. Thus, as will be discussed in more
detail below, the fiber optic modules 22 can be inserted into the rear ends 56 of the
module rail guides 50 and pushed forward within the module rail guides 50 until the fiber
optic modules 22 reach a front end 58 of each module rail guide 50. A locking feature
not illustrated in FIG. 3, but described later below in this application, can be provided to
prevent the fiber optic module 22 from extending beyond the front end 58 of the module
rail guides 50 unless a release is engaged. In this manner, the fiber optic modules 22 can
be installed from the rear of the chassis 12, but can also be extended and removed from
the front end 24 of the chassis 12 as well.

[0062] Also as illustrated in FIG. 3, the fiber routing tray 36 is formed from sheet
metal or other material that is bent on top of itself in a U-shape on a front end 60 of the
fiber routing tray 36. In this manner, optic fibers extending from the fiber optic modules
22 installed in the fiber optic equipment tray 20, and in particular the module rail guides
50 disposed therein, can be routed underneath a lip section 23 contained in the fiber
routing tray 36 and disposed to either end 48A, 48B of the fiber optic equipment tray 20
to be routed for connection to other fiber optic equipment.

[0063] FIG. 4 illustrates an example of a fiber optic module 22 that is supported in
the fiber optic equipment tray 20 in FIGS. 1-3. As illustrated therein, the fiber optic

module 22 is comprised of a number of fiber optic adapters 64 disposed on a front end 66

11
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of the fiber optic module 22. In this example, the fiber optic adapters 64 accept duplex
LC fiber optic connectors 68. However, any fiber optic connection type desired can be
provided in the fiber optic modules 22. Fiber optic cables (not shown) extend from the
fiber optic connectors 68 to establish fiber optic connections with other equipment.
Another fiber optic adapter 70 is disposed on a rear end 72 of the fiber optic module 22.
In this example, the fiber optic adapter 70 is an MTP fiber optic adapter equipped to
establish connections to up to twelve (12) optical fibers. The fiber optic module 22 may
also manage polarity between the fiber optic connectors 68 and the fiber optic adapters 64
disposed on the front end 66 of the fiber optic module 22 and the fiber optic adapter 70
disposed on the rear end 72 of the fiber optic module 22.

[0064] Module rails 52A, 52B are disposed on each side 74A, 74B of the fiber optic
module 22. The module rails 52A, 52B are configured to be inserted within the tray
channels 54 of the module rail guides 50 in the fiber optic equipment tray 20 as illustrated
in FIG. 3. In this manner, when it is desired to install the fiber optic module 22 in the
fiber optic equipment tray 20, the front end 66 of the fiber optic module 22 can be
inserted from the rear section 26 of the chassis 12. More specifically, the front end 66 of
the fiber optic module 22 is inserted into the tray channels 54 of the module rail guides
50 at their rear ends 56. In this manner, the fiber optic module 22 is rear-installable in the
fiber optic equipment tray 20 and the chassis 12. The fiber optic module 22 can then be
pushed forward within the tray channels 54 until the fiber optic module 22 reaches the
front end 58 of the module rail guides 50. In this manner, a technician can install a fiber
optic connection to the fiber optic adapter 70 disposed on the rear end 72 of the fiber
optic module 22 and can then install the fiber optic module 22 from the rear section 26 of
the chassis 12 into the fiber optic equipment tray 20. |

[0065] In this regard, FIG. § illustrates a rear perspective view of the fiber optic
modules 22 installed in the fiber optic equipment trays 20 and the module rail guides 50
disposed therein. As illustrated therein, when the fiber optic module 22 is installed in the
tray channels 54 of the module rail guides 50 from the rear section 26 of the chassis 12,
the module rails 52A, 52B of the fiber optic module 22 move towards the front end 24
within the tray channels 54. The fiber optic module 22 can be moved towards the front

end 24 until the fiber optic modules 22 reach a stop or locking feature disposed in the
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front end 24 as will described later in this application. A locking feature in the form of a
locking latch 78 and a protrusion 80 (FIG. 4) engage a complementary protrusion
disposed in the tray channel 54 such that the fiber optic module 22. The locking latch 78
is inwardly biased such that the fiber optic module 22 can be installed in the tray rail
guides 32, but cannot be pulled back towards the rear section 26 of the chassis 12 until
the locking latch 78 is disengaged to prevent the protrusion 80 from engaging with the
module rail guides 50. The locking latch 78 is disengaged by pushing it inward towards
the fiber optic module 22 to release the protrusion 80 from the tray channel 54.

[0066] If it is desired to remove the fiber optic module 22 from the fiber optic
equipment tray 20, the fiber optic module 22 can be removed from either the rear section
26 of the chassis 12 or from the front end 24 of the chassis 12. To remove the fiber optic
module 22 from the rear section 26 of the chassis 12, a pulling loop 76 disposed in the
rear end 72 of the fiber optic module 22 can be pulled once the locking latch 78 is
disengaged inward. The locking latch 78 controls the position of the protrusion 80
extending outward from the module rail S2A such that when the fiber optic module 22 is
extended along a certain portion of the module rail guides 50, the protrusion 80 prevents
the fiber optic module 22 from moving backwards along the tray channels 54 towards the
rear section 26 of the chassis 12.

[0067] FIG. 6 illustrates the fiber optic equipment tray 20 of FIG. 3; however, with
the rear-installable fiber optic modules 22 installed therein. The fiber optic modules 22
are installed in the module rail guides 50 disposed in the fiber optic equipment tray rails
82A, 82B. These fiber optic equipment tray rails 82A, 82B are configured to be disposed
in the module rail guides 32A, 32B attached to the chassis 12 as illustrated in FIG. 2A
such that the fiber optic equipment tray 20 is translatable with respect to the chassis 12.
[0068] FIG. 7 illustrates a front perspective view of the fiber optic equipment tray 20
in FIG. 6 in more detail. As illustrated therein, three (3) fiber optic equipment trays 20
are disposed within the tray rail guides 32A, 32B of the chassis 12. As illustrated therein,
the hinges 46A, 46B that hingedly attach the fiber routing tray 36 to the fiber optic
equipment trays 20 are provided in the form of position hinges 47. The position hinges
47 are configured to engage with the module rail guides 50 such that the fiber optic

module 22 cannot be extended forward when the position hinges 47 are engaged. If it is
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desired to access the fiber optic module 22, the pulling tab 25 attached to the fiber routing
tray 36 can be pulled forward to cause the fiber optic equipment tray 20 to extend
forward from the front end 24 of the chassis 12 as illustrated in FIG. 8. Thereafter, the
fiber routing tray 36 can be tilted downward as illustrated in FIG. 9. When the fiber
optic equipment tray 20 and its fiber routing tray 36 are tilted downward, the position
hinges 47 on each side of the fiber optic equipment tray 20 are disengaged with the
module rail guides 50 for that particular fiber optic equipment tray 20 such that the fiber
optic modules 22 supported by that fiber optic equipment tray 20 can be removed from
the front end 24 of the chassis 12. Also, by allowing the fiber routing tray 36 to be tilted
downward, unobstructed access can be obtained to the fiber optic module adapter 70 and
fiber optic connectors 68 for establishing or disconnecting fiber optic connections.

[0069] A plurality of fiber optic modules can also be disposed in a module guide
system in the fiber optic equipment without need or requirement for an intermediate fiber
optic equipment tray. In this manner, each of the fiber optic modules translates
independently of other fiber optic modules disposed within the module guide system. In
this regard, FIG. 10 illustrates another embodiment of fiber optic equipment 100. Fiber
optic equipment 100 includes a module guide system disposed in a chassis 102 that
supports rear-installable fiber optic modules. As will be described later in this
application, the fiber optic equipment 100 provides an alternative guide system for rear-
installable fiber optic modules. In FIG. 10, fiber optic modules 104 are supported within
module rail guides 106 disposed in a chassis 102 of the fiber optic equipment 100. This
is opposed to the fiber optic equipment 10 in FIGS. 1-9, wherein fiber optic modules are
disposed in intermediate fiber optic equipment trays attached to a chassis. In this manner
and as illustrated in FIG. 10, the fiber optic equipment 100 allows fiber optic modules
104 to be inserted into module rail guides 106 disposed in the chassis 102 and
independently translated about the module rail guides 106.

[0070] Turning to FIG. 10, a plurality of rear installable fiber optic modules 104 are
installed in the fiber optic equipment 100. The fiber optic modules 104 are supported by
a plurality of module rail guides 106. Unlike the fiber optic equipment 10 of FIG. 1, the
module rail guides 106 are attached directly to the chassis 102. Fiber optic equipment

trays 108 are still provided to support the forward translation of the fiber optic modules
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104 from the fiber optic equipment 100. As will be described later in this application,
when the fiber optic modules 104 are installed from a rear section 110 of the chassis 102
into the module rail guides 106. The fiber optic modules 104 can then be moved forward
within the module rail guides 106 to a front end 112 of the chassis 102. The fiber optic
modules 104 will then engage with a latch (not shown) that will then attach the fiber optic
modules 104 to fiber optic equipment trays 108. In this manner, when the fiber optic
equipment tray 108 is pulled forward from the chassis 102, the fiber optic module 104
will also move outward with the fiber optic equipment tray 108 due to the interlock
between the fiber optic modules 104 and the fiber optic equipment tray 108, although is
still supported by the module rail guides 106. Thus, in the fiber optic equipment 100 in
FIG. 10, the fiber optic equipment trays 108 are independently movable with respect to
the chassis 102; however, the fiber optic modules 104 are not independently movable
within the fiber optic equipment tray 108 like provided in the fiber optic equipment 10 of
FIG. 1.

[0071] The chassis 102 also comprises a first end 114 and a second end 116, wherein
the second end 116 is disposed on the opposite side from the first end 114. A plurality of
module rail guides 106 are disposed within the chassis 102 between the first end 114 and
the second end 116. A minimum of two (2) module rail guides 106 are required to
support at least one (1) fiber optic module 104. However, as illustrated in FIG. 10, five
(5) module rail guides 106 are provided to support four (4) fiber optic modules 104 per
level. As will be described later in this application in more detail, the module rail guides
106 can contain a plurality of channels 118 to support more than one level or plane of
fiber optic modules 104. In the example of the fiber optic equipment 100 in FIG. 10,
three (3) levels of fiber optic modules 104 are provided; thus, three (3) channels 118 are
provided in each module rail guide 106. The fiber optic equipment trays 108 each
contain a routing tray 120 that can be pulled in order to remove a fiber optic equipment
tray 108 from the chassis 102.

[0072] FIG. 11 illustrates a rear perspective view of the module rail guides 106
disposed within the chassis 102 and how the fiber optic module 104 is installed from the
rear section 110 of the chassis 102. Further, FIG. 11 illustrates how the fiber optic
equipment trays 108 are also supported by the module rail guides 106 and how the fiber
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optic modules 104 attach to the fiber optic equipment trays 108 when pulled forward. As
illustrated in FIG. 11, the module rail guides 106 are provided wherein a fiber optic
module 104 can be inserted from the rear section 110 into the channels 118. The fiber
optic module 104 can then be pushed forward with the module rail guides 106 towards
the front end 112 of the chassis 102. The module rail guides 106 also contain a series of
tray guides 122 disposed in the plane substantially orthogonal to the channels 118 to
receive fiber optic equipment trays 108, although any orientation is possible.

[0073] As illustrated in FIG. 12, the fiber optic equipment tray 108 contains a series
of elongated sections 124. The elongated sections 124 are configured to be inserted into
the tray guides 122 disposed inside the module rail guides 106 along the longitudinal axis
of the channels 118. Thus, as illustrated in FIGS. 13 and 14, when the fiber optic
module 104 is pulled all the way forward along the module rail guide 106 to a front
portion 126 of the fiber optic equipment tray 108, a locking feature in the form of a front
module latch 128 interlocks with a detent feature 130 disposed adjacent the front end 112
of the chassis 102. The detent feature 130 is secured to the fiber optic equipment tray
108. In this manner, the fiber optic module 104 becomes interlocked with the fiber optic
equipment tray 108 such that when the fiber optic equipment tray 108 is translated
forward on the first end 114 of the chassis 102, the fiber optic module 104 travels
forward with the fiber optic equipment tray 108. The elongated sections 124 and the
fiber optic modules 104 interlocked with the fiber optic equipment tray 108 translate
together about the tray guides 122 even though the fiber optic module 104 is still
supported by the module rail guides 106. FIG 15 illustrates the fiber optic module 104
and more detail regarding the front module latch 128 in particular.

[0074] As illustrated in FIG. 15, the fiber optic module 104 is comprised of a
plurality of fiber optic adapters 132 configured to support fiber optic connectors 134 on a
front end 136 of the fiber optic module 104. A fiber optic adapter 138 is disposed on a
rear end 140 of the fiber optic module 104. In this example of the fiber optic module 104
of FIG. 15, the fiber optic adapters 132 are duplex LC fiber optic adapters, and the fiber
optic adapter 138 disposed in the rear end 140 of the fiber optic module 104 is an MTP
fiber optic adapter, although any fiber connection type is possible. Fiber optic

connections are established between the fiber optic connectors 134 and an MTP fiber
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optic connector 142 connected to the MTP fiber optic adapter 138. Optical fibers
establishing connections between the fiber optic adapters 132, 138 are provided inside the
fiber optic module 104.

[0075] The fiber optic module 104 also contains two (2) module rails 144A, 144B on
a first side 146 and a second side 148, respectively, of the fiber optic module 104. The
module rails 144A, 144B are configured to be inserted into the channels 118 of the
module rail guides 106 such that the fiber optic module 104 can be translated within the
module rail guides 106. In this regard, because the channels 118 in the module rail
guides 106 are open in the rear section 110, as illustrated in FIG. 11, the fiber optic
modules 104 are rear-installable into the fiber optic equipment 100. The fiber optic
module 104 can then be translated forward within the channels 118 until the front module
latch 128 reaches the detent feature 130. The front module latch 128 is biased inward
such that when it reaches the detent feature 130, the front module latch 128 flexes inward
and is retained in the detent feature 130. Once the front module latch 128 is retained in
the detent feature 130, the fiber optic module 104 cannot be pulled back towards the rear
section 110 or towards the front end 112 independent of the fiber optic equipment tray
108 unless the front module latch 128 is released from the detent features 130. In this
manner, the front module latch 128 releasably retains the fiber optic module 104.

[0076] FIG. 16A illustrates the front module latch 128 for the fiber optic module 104
in more detail. FIG. 16B illustrates a locking feature in the form of a rear module lock
150 that may be provided in the rear end 140 of the fiber optic module 104 to lock the
fiber optic module 104 within the module rail guides 106. In this manner, the fiber optic
module 104 cannot be removed towards the rear section 110 of the fiber optic equipment
100 unless the rear module lock 150 is unlocked by pushing a rear module lock button
152 to the right as illustrated. When the rear module lock button 152 is moved to the
right as illustrated, a latch 154 is disengaged from the channel 118 of the module rail
guide 106 such that the fiber optic module 104 can be removed from the rear section 110.
The fiber optic module 104 may be removed from the rear section 110 by pulling on a
pulling loop 156 (as shown in FIG. 15) attached to the rear end 140 of the fiber optic
module 104.
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[0077] FIGS. 17 and 18 illustrate the detent feature 130 and how the fiber optic
equipment trays 108 are interlocked into the chassis 102. As illustrated therein, the fiber
optic equipment tray 108 contains an upwardly extending tab 158 that is secured to a
bracket 160 wherein the bracket 160 is attached to the chassis 102. The bracket 160
contains a series of apertures 162 that are adapted to receive flanges 164 from plungers
166. Each fiber optic equipment tray 108 contains a plunger 166 disposed through the
upwardly extending tab 158 that is adapted to engage with the aperture 162. When it is
desired to lock the fiber optic equipment tray 108 to the chassis 102, the plunger 166 is
engaged in the aperture 162. As illustrated in FIGS. 17 and 18, three (3) apertures 162
are provided in the bracket 160 because three (3) fiber optic equipment trays 108 are
provided. Each aperture 162 is designed to retain the upwardly extending tab 158 from a
particular fiber optic equipment tray 108. FIG. 17 illustrates the bracket 160 disposed on
the second end 116 of the chassis 102. Although not shown, the bracket 160 is also
disposed on the first end 114 of the chassis 102 as illustrated in FIG. 10. When it is
desired to release the fiber optic equipment tray 108 from the chassis 102, such as to pull
it forward for access, the plunger 166 is pulled and disengaged from the corresponding
aperture 162 in the bracket 160. In this manner, each fiber optic equipment tray 108 is
free to independently translate outwardly towards the front end 112 wherein the
elongated sections 124 are moved forward about the tray guides 122 within the module
rail guides 106.

[0078] FIG. 19 illustrates a front perspective view of the fiber optic equipment 100
and the fiber optic modules 104 locked into the fiber optic equipment trays 108 via the
front module latch 128 engaging with the detent feature 130. As illustrated therein, each
of the fiber optic equipment trays 108 are secured to the chassis 102 via their plungers
166 being engaged with the bracket 160. In order to disengage the fiber optic equipment
tray 108 from the chassis 102, the plunger 166 is pulled to disengage the plunger 166
from the aperture 162 in the bracket 160. In this manner, the pulling force applied
towards the front end 112 will translate the fiber optic equipment tray 108 forward. This
is illustrated in FIGS. 20 and 21. FIG. 20 is a side cross-sectional view of the fiber optic
equipment 100 shown in perspective view in FIG. 21 with a middle fiber optic

equipment tray 108 extended. As illustrated therein, the middle fiber optic equipment
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tray 108 is extended from the chassis 102. The plunger 166 for the middle fiber optic
equipment tray 108 is disengaged from the bracket 160 and the aperture 162 therein.
[0079] FIG. 22 illustrates yet another example of fiber optic equipment 200 that also
provides for rear-installable fiber optic modules. Like the fiber optic equipment 100 in
FIGS. 10-21, each fiber optic module supported in the fiber optic equipment 200 of FIG.
22 is supported in module rails disposed in the chassis. The fiber optic modules are also
independently translatable within the module rails.
[0080] As illustrated in FIG. 22, the fiber optic equipment 200 is provided, which
includes a chassis 202 configured to hold one or more fiber optic modules 204. The fiber
optic modules 204 are supported on a guide system in the form of module rail guides 206
that are disposed within and attached to the chassis 202 similar to the fiber optic
equipment 100 in FIGS. 10-21. The module rail guides 206 are attached to the chassis
202. Only two module rail guides 206 are required to be provided on a first end 208 of
the chassis 202 and a second end 210 of the chassis 202 such that a fiber optic module
- 204 can be installed in a rear section 212 of the chassis 202 and moved along the module
rail guides 206 to a front end 214 of the chassis 202.
[0081] As will be described in further detail in this application, the module rail guides
206 contain one or more channels 216 (shown in FIGS. 24A and 24B) that are adapted
to receive rails (element 215 in FIG. 25) disposed on each side of the fiber optic modules
204. The channels 216 are open in the rear section 212 such that the rails of the fiber
optic module 204 can be inserted into the module rail guides 206 in the rear section 212
of the chassis 202 and moved forward within the module rail guides 206 until the fiber
optic module 204 reaches the front end 214 of the chassis 202. This is further illustrated
in FIG. 23. As illustrated therein, a fiber optic module 204 is shown as being inserted
partially into the module rail guides 206. Module rails 215A, 215B are disposed on each
side of the fiber optic module 204 such that the module rails 215A, 215B mate with the
channels 216 in the module rail guides 206 so that the fiber optic module 204 may be slid
from the rear section 212 to the front end 214 of the chassis 202.
[0082] FIGS. 24A and 24B illustrate more detail regarding the module rail guides
206 that are disposed in the fiber optic equipment 200 of FIGS. 22 and 23. As illustrated
therein, a module rail guide 206 is disclosed that is provided between the first end 208
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and the second end 210. For this type of module rail guide 206, the channels 216 are
disposed on a first side 218 of the module rail guides 206. Channels 220 are also
provided on a second side 224 of the module rail guides 206. In this manner, the module
rail guide 206 can support rails of fiber optic modules 204 on each side. The module rail
guide 206 illustrated in FIG. 24A would be provided as an intermediate module rail
guide if more than one fiber optic module 204 in a given plane is supported by the fiber
optic equipment 200. In this case, at least one intermediate module rail guide 206 is
provided with channels 216, 220 disposed on each side 218, 224. As illustrated in FIG.
24A, the module rail guide 206 is attached to the chassis 202 such that when the module
rails 215A, 215B of the fiber optic modules 204 are disposed \:vithin the channels 216,
220, the fiber optic modules 204 are supported by the chassis 202. Also, as will be
described in greater detail below with regard to FIGS. 26A and 26B, the module rail
guides 206 also contain a series of internal apertures 219 that support attaching module
locks or stops to the chassis 202. The module locks or stops prevent the fiber optic
modules 204 from translating beyond the front end 214 of the chassis 202.

[0083] FIG. 25 illustrates the rear-installable fiber optic module 204 that is adapted
to be supported by the module rail guides 206 of the fiber optic equipment 200. As
illustrated therein, module rails 215A, 215B are disposed on sides 226, 228, respectively,
of the fiber optic module 204. These module rails 215A, 215B can be inserted into the
module rail guides 206 to insert the fiber optic module 204 into the fiber optic equipment
200. Because the channels 220 in the module rail guides 206 are open in the rear section
212 of the chassis 202, the fiber optic modules 204 are rear-installable, meaning they can
be installed from the rear section 212 of the chassis 202. The fiber optic module 204
contains a series of fiber optic adapters 230 disposed on a front end 232 of the fiber optic
module 204. One or more fiber optic adapters 230 optically connected to the fiber optic
adapters 230 are disposed on a rear end 234 of the fiber optic module 204. In this manner,
connectorized fiber optic cables (not shown) connected to the fiber optic adapters 230
establish a fiber optic connection with fiber optic cables (not shown) installed in the fiber
optic adapters 230 in the rear end 234 of the fiber optic module 204.

[0084] FIG. 26A illustrates a front view of the fiber optic equipment 200 with fiber

optic modules 204 installed in the module rail guides 206 as previously described. To

20



WO 2010/024847 PCT/US2009/004549

Attorney Docket No.: HI08-077

prevent the fiber optic modules 204 from extending beyond the first end 208 of the
chassis 202, stop or lock features 236 are disposed between the rows of fiber optic
modules 204 on the intermediate module rail guides 206. FIG. 26B illustrates the stop or
lock features 236 in more detail wherein front and rear perspective views are illustrated.
The stop or lock features 236 contain a series of apertures 238 that align with the
apertures 219 disposed in the module rail guides 206 as illustrated previously in FIG.
24B. A fastener (not shown) can be inserted into the apertures 238 to fasten the stop or
lock features 236 to the module rail guides 206. The stop features 236 contain opposing
flared portions 240 on each side of the stop or lock feature 236 which contain platforms
242 of which the front end 232 of the fiber optic modules 204 abut against to prevent the
fiber optic modules 204 from extending forward from the first end 208 of the chassis 202.
[0085] FIG. 27 illustrates a top view of the fiber optic equipment 200 with the fiber
optic module 204 installed therein between two module rail guides 206. As illustrated
therein, the fiber optic module 204 is extended forward to the front end 214 of the chassis
202 wherein the front end 232 of the fiber optic module 204 abut against the platforms
242 in the stop or lock features 236 to prevent the fiber optic modules 204 from being
extended beyond the front end 214 of the fiber optic equipment 200.

[0086] FIG. 28 illustrates yet another embodiment of fiber optic equipment that is
configured to allow and support rear-installable fiber optic modules. As illustrated in
FIG. 28, the fiber optic equipment 300 contains a chassis 302 that supports one or more
fiber optic modules 304. The fiber optic modules 304 are supported by a guide system in
the form of module rail guides 306 that are attached to the chassis 302 such that each of
the fiber optic modules 304 can translate about the module rail guides 306. More
specifically, the fiber optic modules 304 can be rear-installable from a rear section 308 of
the chassis 302 into the module rail guides 306 and extended forward within the module
rail guides 306 to a front end 310 of the chassis 302.

[0087] FIG. 29 illustrates a rear perspective view of the fiber optic equipment 300
illustrated in FIG. 28 showing a series of rear-installable fiber optic modules 304
installed therein. It is noted that the module rail guides 306 can be provided that support

more than one plane or row of fiber optic modules 304. In such a case, a plurality of
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channels will be provided in the module rail guides 306 to support more than one row of
fiber optic modules 304.

[0088] FIG. 30 illustrates the fiber optic module 304 illustrated in FIGS. 28 and 29
in more detail. As illustrated therein, the fiber optic module 304 contains module rails
312A, 312B disposed on each side 314, 316 of the fiber optic module 304. The module
rails 312A, 312B are adapted to be received into channels of the module rail guides 306
to support the fiber optic modules 304. Each fiber optic module 304 is independently
movable about the module rail guides 306. Intermediate fiber optic equipment trays are
not provided. The fiber optic module 304 contains a series of fiber optic adapters 318
disposed-on a front end 320 of the fiber optic module 304. A series of fiber optic
connectors 322 may be connected to the fiber optic adapters 318 to establish fiber optic
connections. A fiber optic adapter 324 is disposed in a rear end 326 of the fiber optic
module 304 such that a fiber optic connector 322 connected to the fiber optic adapter 324
will establish an optical connection with optical fibers connected to the fiber optic
connectors 322. The fiber optic module 304 also contains a series of pulling loops 328A,
328B disposed on each side of the fiber optic adapter 324 that may assist in removing the
fiber optic module 304 from the rear section 308 of the fiber optic equipment 300.

[0089] In order to install a fiber optic module 304 from the rear section 308 of the
fiber optic equipment 300, as illustrated in FIG. 31, hinged portions 330A, 330B of the
rear section 308 of the chassis 302 are pulled outward such that the module rail guides
306 are accessible to a technician. Thereafter, the fiber optic module 304 and its module
rails 312A, 312B are inserted into channels in the module rail guides 306 as illustrated in
FIG. 31. The fiber optic module 304 is then pushed forward within the module rail
guides 306 until the fiber optic module 304 reaches the front end 310 of the chassis 302.
Once the fiber optic modules 304 are installed as desired, the hinged portions 330A,
330B are closed.

[0090] In order to access the fiber optic connectors 322 of the fiber optic modules
304, a module guide tray 332, which is hingedly attached via hinges to the module rail
guides 306, can be pulled forward and tilted downward as illustrated in FIG. 32. Each
fiber optic module 304 has its own module guide tray 332 such that each fiber optic

module 304 is individually accessible and independently movable about the module rail
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guides 306. The module guide tray 332 may contain a series of fiber routing guides 336
that support routing of connectorized fiber optic cables (not shown) connected to the fiber
optic adapters 318 of the fiber optic module 304. FIG. 33 illustrates a side perspective
view illustrating more detail regarding the module guide tray 332. The module guide tray
332 is pulled forward and hingably tilted via hinge 334 downward to access the fiber
optic adapters 318 of the fiber optic modules 304. The module guide tray 332 may
contain a U-shaped flange 338 to allow optical fibers to be routed therein to either the left
or right of the tray to the sides 340, 342 of the chassis 302. Further, a handle 344 may be
provided and attached to the module guide tray 332 to allow for pulling and pushing for
easy translation of the fiber optic module 304.

[0091] FIGS. 34 and 35 illustrate yet another embodiment of fiber optic equipment
400. In this embodiment, a module guide system is provided to allow fiber optic modules
402 to translate independently of each other about a chassis 404 outward in the Z-axis
direction. As illustrated herein, two (2) fiber optic modules 402 are provided. Each fiber
optic module 402 contains a series of fiber optic adapters 406 disposed in a front end 408
of the fiber optic module 402. A module rail guide 410 is disposed in the fiber optic
equipment 400 for each fiber optic module 402. As illustrated in FIGS. 34 and 35, two
fiber optic modules 402 are provided that expand the entire width of the chassis 404.
Thus, no intermediate module rail guides 410 are necessary or provided in the fiber optic
equipment 400. Only two (2) module rail guides 410 are disposed on a first end 412 and
a second end 414 of the chassis 404, although intermediate module rail guides can be
provided if the fiber optic equipment 400 is designed to support multiple fiber optic
modules in a single level or plane. Each fiber optic module 402 comprises a module rail
416 that is configured to be disposed within a channel 420 of the module rail guides 410.
In this manner, the fiber optic modules 402 may be rear-installable and may be
independently movable from each other along their dedicated module rail 416 so they can
be pulled out towards a front end 422 of the fiber optic equipment 400 and chassis 404.
This is illustrated in FIGS. 34 and 35 wherein the bottom fiber optic module 402 is
pulled forward along its module rail 416 to provide access. After any access desired is

completed, the bottom fiber optic module 402 can be pushed back in along its module rail
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216 into the chassis 404 such that the front end 422 of the fiber optic module 402 will be
disposed within the front end 408 of the chassis 404.

[0092] Many modifications and other embodiments of the invention set forth herein
will come to mind to one skilled in the art to which the invention pertains having the
benefit of the teachings presented in the foregoing descriptions and the associated
drawings. These modifications include, but are not limited to, number or type of fiber
optic modules, use of a fiber optic equipment tray, fiber optic connection type, number of
fiber optic adapters, density, etc.

[0093] Therefore, it is to be understood that the invention is not to be limited to the
specific embodiments disclosed and that modifications and other embodiments are
intended to be included within the scope of the appended claims. It is intended that the
present invention cover the modifications and variations of this invention provided they
come within the scope of the appended claims and their equivalents. Although specific
terms are employed herein, they are used in a generic and descriptive sense only and not

for purposes of limitation.
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What is claimed is:

1. A fiber optic apparatus, comprising:

a chassis defining a front end, a rear section, a first end, and a second end
opposite the first end; and

at least one guide system disposed within the chassis and configured to receive at
least one fiber optic module from the rear section of the chassis and guide the fiber optic

module toward the front end of the chassis.

2. The fiber optic apparatus of claim 1, wherein the at least one guide system is a rail

guide system.

3. The fiber optic apparatus of claim 1, further comprising at least one module
locking feature disposed adjacent the front end of the chassis and configured to releasably

retain the at least one fiber optic module.

4. The fiber optic apparatus of claim 1, further comprising at least one fiber routing

tray attached to the at least one fiber optic module.

5. The fiber optic apparatus of claim 1, wherein the at least one guide system is
comprised of at least one tray rail guide receiving at least one fiber optic equipment tray

supporting the at least one fiber optic module.

6. The fiber optic apparatus of claim 5, wherein the at least one tray rail guide
comprises a plurality of tray rail guides receiving a plurality of fiber optic equipment

trays.

7. The fiber optic apparatus of claim 6, wherein each of the plurality of fiber optic

equipment trays are independently translatable within the chassis.

8. The fiber optic apparatus of claim 5, further comprising at least one locking
feature disposed adjacent the front end of the chassis and configured to releasably retain

the at least one fiber optic equipment tray to the chassis.
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9. The fiber optic apparatus of claim 5, further comprising at least one fiber routing

tray attached to the at least one fiber optic equipment tray.

10.  The fiber optic apparatus of claim 9, further comprising a plurality of fiber routing

guides disposed in the at least one fiber routing tray.

11.  The fiber optic apparatus of claim 5, further comprising at least one module guide
disposed in the at least one fiber optic equipment tray receiving at least one fiber optic

module.

12.  The fiber optic apparatus of claim 11, wherein the at least one module guide
comprises:

a first module guide disposed on a first end of the at least one fiber optic
equipment tray;

a second module guide disposed on a second end of the at least one fiber optic
equipment tray; and

at least one intermediate module guide disposed in the at least one fiber optic

equipment tray between the first module guide and the second module guide.

13. The fiber optic apparatus of claim 11, wherein the at least one module guide
comprises a plurality of module rail guides configured to receive at least one module rail

disposed in each of the plurality of fiber optic modules.

14.  The fiber optic apparatus of claim 13, wherein each of the plurality of fiber optic

modules are independently translatable within the at least one fiber optic equipment tray.

15.  The fiber optic apparatus of claim 1, wherein the at least one guide system is
comprised of at least one module rail guide configured to receive the at least one fiber

optic module.
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16. The fiber optic apparatus of claim 15, wherein the at least one module rail guide
comprises:

a first module rail guide disposed on the first end of the chassis;

a second module rail guide disposed on the second end of the chassis; and

at least one intermediate module rail guide disposed in the chassis between the

first module rail guide and the second module rail guide.

17. The fiber optic apparatus of claim 15, wherein the at least one module rail guide
comprises a plurality of module rail guides configured to receive a plurality of fiber optic

modules.

18. The fiber optic apparatus of claim 17, wherein each of the plurality of fiber optic

modules are independently translatable within the chassis.

19. The fiber optic apparatus of claim 15, wherein the at least one module rail guide
further comprises at least one fiber optic equipment tray guide receiving at least one fiber

optic equipment tray.

20.  The fiber optic apparatus of claim 19, further comprising at least one module
locking feature disposed adjacent a front end of the at least one fiber optic equipment tray
and configured to interlock the at least one fiber optic module to the at least one fiber
optic equipment tray when the at least one fiber optic module is disposed adjacent the

front end of the at least one fiber optic equipment tray.

21. The fiber optic apparatus of claim 20, wherein the at least one module locking
feature is comprised of a detent feature attached to the at least one fiber optic equipment
tray and configured to interlock with a module latch disposed in the at least one fiber

optic module.

22. A fiber optic module, comprising:
a housing having a front end, a rear end, and at least two sides disposed between

the front end and the rear end;
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at least one fiber optic adapter disposed in the front end;

at least one fiber optic adapter disposed in the rear end and optically connected.to
one or more of the at least one fiber optic adapters disposed in the front end; and

at least one rail disposed on a portion of one or more of the at least two sides
configured to engage with a guide system of fiber optic equipment to move transversely

within the guide system.

23.  The fiber optic module of claim 22, wherein the at least one rail is comprised of a
first rail disposed on a first side of the at least two sides, and a second rail disposed on a

second side of the least two sides.

24. The fiber optic module of claim 22, further comprising a locking feature disposed
on the housing and configured to engage with a locking mechanism disposed within the

guide system.
25. The fiber optic module of claim 24, wherein the locking feature comprises an

inwardly biased latch configured to engage with the locking mechanism when the

housing is moved transversely within the guide system.
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