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RACK AND CHASSIS FOR FIBER OPTIC SLIDING ADAPTER MODULES

Cross-Reference to Related Applications

This application is being filed on 25 April 2012, as a PCT International
Patent application in the name of ADC Telecommunications, Inc., a U.S. national
corporation, applicant for the designation of all countries except the U.S., and,
Daniel Ray Mertesdorf, a citizen of the U.S., applicant for the designation of the
U.S. only, and claims priority to U.S. Patent Application Serial No. 61/478,775 filed
on 25 April 2011, the disclosure of which is incorporated herein by reference in its

entirety.

Technical Field

The present disclosure relates generally to fiber optic telecommunications

equipment. More specifically, the present disclosure relates to a fiber optic adapter
module, a chassis for holding the fiber optic adapter module, and a rack configured

for holding the same.

Background

In telecommunications industry, the demand for added capacity is growing
rapidly. This demand is being met in part by the increasing use and density of fiber
optic transmission equipment. Even though fiber optic equipment permits higher
levels of transmission in the same or smaller footprint than traditional copper
transmission equipment, the demand requires even higher levels of fiber density.
This has led to the development of high-density fiber handling equipment.

An example of this type of equipment is found in U.S. Patent No. 6,591,051
(the '051 patent) assigned to ADC Telecommunications, Inc. This patent concerns a
high-density fiber distribution frame and high-density fiber termination blocks
(FTBs) which are mounted to the frame. Because of the large number of optical
fibers passing into and out of the FTBs, the frame and blocks have a variety of
structures to organize and manage the fibers. Some structures are used to aid the
fibers entering the back of the frame and FTBs. Other structures are provided for

managing the cables leaving the FTBs on the front. The FTBs also include
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structures for facilitating access to the densely packed terminations. One such
structure is a slidable adapter module that is incorporated into the FTBs to allow

selective access to the densely packed terminations inside the FTBs.

Further development in such fiber termination systems is desired.

Summary
The present disclosure relates to a fiber optic telecommunications device.

The telecommunications device includes a fiber optic adapter module. The adapter
module defines a generally one-piece block of adapters for optically connecting fiber
optic cables terminated with connectors. The block defines a plurality of openings
for forming an integral array of adapters.

According to one inventive aspect, the block is configured for slidable
movement relative to a fixture to which it is mounted thereon for providing access to
the array of adapters and connectors.

According to another inventive aspect, the fiber optic adapter module
includes a molded one-piece housing including a first end and a second end, the
housing including at least one opening extending from the first end to the second
end, each opening defining a separate fiber optic adapter for interconnecting two
cables terminated with fiber optic connectors. The housing is movably mounted on
a fixture, wherein the module is movable relative to the fixture along a line of travel
that is non-parallel to longitudinal axes of the openings. The fiber optic adapter also
includes a sleeve mount mounted within each of the openings of the housing. The
sleeve mount is configured to be inserted into the opening in a direction extending
from the first end to the second end, generally parallel to the longitudinal axis of the
opening.

A variety of additional inventive aspects will be set forth in the description
that follows. The inventive aspects can relate to individual features and
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.
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Brief Description of the Drawings

FIG. 1 is a front perspective view of a high-density fiber distribution frame
having features that are examples of inventive aspects in accordance with the
principles of the present disclosure, the high-density fiber distribution frame shown
with two fiber termination blocks mounted thereon, the fiber termination
arrangements having features that are examples of inventive aspects in accordance
with the principles of the present disclosure;

FIG. 2 is a front, top perspective view of an example termination
arrangement including sliding adapter modules with one of the adapter modules in
an extended position and five of the adapter modules in non-extended positions;

FIG. 3 is a rear, top view of the termination arrangement of FIG. 2;

FIG. 4 is a front, bottom view of an example adapter module positioned in a
non-extended position between two walls with a first fiber optic connector received
at a top, front port, a second fiber optic connector received at a bottom, front port,
and a third fiber optic connector received at a top, rear port of the adapter module;

FIG. 5 is a rear, top view of the example adapter module and walls of FIG. 4;

FIGS. 6 and 7 are side elevational views of the example adapter module and
walls of F1G. 4;

FIG. 8 is a rear elevational view of the example adapter module and walls of
FIG. 4;

FIG. 9 is a front elevational view of the example adapter module and walis of
FIG. 4;

FIG. 10 is a top plan view of the example adapter module and walls of FIG.
4;

FIG. 11 is a bottom plan view of the example adapter module and walls of
FIG. 4;

FIG. 12 is a top, rear view of an example wall suitable for use with the
adapter modules disclosed herein;

FIG. 13 is a bottom, front view of the example wall of FIG. 12;

FIGS. 14 and 15 are side elevational views of the example wall of FIG. 12;

FIG. 16 is a top plan view of the example wall of FIG. 12;

FIG. 17 is a bottom plan view of the example wall of FIG. 12;
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FIG. 18 is a top, front view of a first example adapter module configured in
accordance with the principles of the present disclosure;

FIG. 19 is a bottom, rear view of the first example adapter module of FIG.
18;

FIGS. 20 and 21 are side elevational views of the first example adapter
module of FIG. 18;

FIG. 22 is a rear elevational view of the first example adapter module of
FIG. 18;

FIG. 23 is a front elevational view of the first example adapter module of
FIG. 18;

FIG. 24 is a top plan view of the first example adapter module of FIG. 18;

FIG. 25 is a bottom plan view of the first example adapter module of FIG.
18;

FIG. 26 is a top, rear view of an example handle suitable for use with the
adapter modules disclosed herein;

-FIG. 27 is a bottom, rear view of the example handle of FIG. 26;

FIG. 28 is a top plan view of the example handle of FIG. 26;

FIG. 29 is a bottom plan view of the example handle of FIG. 26;

FIG. 30 is a side elevational view of the example handle of FIG. 26;

FIG. 31 is a top, front view of a second example adapter module configured
in accordance with the principles of the present disclosure;

FIG. 32 is a bottom, rear view of the second example adapter module of FIG.
31;

FIG. 33 is an exploded view of the second example adapter module of FIG.
31 including a termination block, a handle, a circuit board, and a cover in
accordance with the principles of the present disclosure;

FIG. 34 is a first side elevational view of the first example adapter module of
FIG. 31;

FIG. 35 is a second side elevational view of the first example adapter module
of FIG. 31;

FIG. 36 is a top plan view of the first example adapter module of FIG. 31;
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FIG. 37 is a bottom plan view of the first example adapter module of FIG.
31;

FIG. 38 is a rear elevational view of the first example adapter module of
FIG. 31;

FIG. 39 is a front elevational view of the first example adapter module of
FIG. 31;

FIGS. 40-47 show one example termination block suitable for use with the
second example adapter module of FIG. 31;

FIGS. 48 and 49 show‘ one example circuit board suitable for use with the
second example adapter module of FIG. 31;

FIGS. 50-55 show one example cover suitable for use with the second
example adapter module of FIG. 31;

FIG. 56 shows one example circuit board suitable for use as a master circuit
board in a termination arrangement in accordance with the principles of the present
disclosure;

FIG. 57 is a side elevational view of a third example adapter module having
a handle located at a same side of the adapter module as a locking tab in accordance
with aspects of the disclosure; and

FIG. 58 is a cross-sectional view of the second adapter module of FIGS. 31-
39 showing an LC-type fiber optic connector engaging a contact member of a media
reading interface of the second example adapter module in accordance with aspects

of the disclosure.

Detailed Description

Reference will now be made in detail to examples of inventive aspects of the
present disclosure which are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer
to the same or like parts.

A high-density distribution frame 100 and two high-density fiber termination
blocks 110 having features that are examples of inventive aspects in accordance with

the principles of the present disclosure are illustrated in FIG. 1. A similar high-
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density distribution frame 100 is described in U.S. Patent No. 6,591,051, the
disclosure of which is incorporated by reference.

Referring to FIG. 1, the fiber distribution frame 100 is adapted to receive two
vertical rows of six of the fiber termination arrangements 110, two of which are
shown mounted in FIG.1. Similar fiber termination arrangements are also described
in the '051 patent. Located intermediately between these two rows of fiber
termination arrangements 110 is a jumper storage trough 102 that defines a series of
spools for organizing and storing excess slack in cross-connect cables used to link
between optical fiber terminations inside the fiber termination arrangements 110.

FIGS. 2 and 3 illustrate one example implementation of a fiber termination
arrangement 110 having features that are examples of inventive aspects in
accordance with the principles of the present disclosure. Each fiber termination
arrangement 110 includes a plurality of sliding adapter modules 120 and walls 140
having features that are examples of inventive aspects in accordance with the
principles of the present disclosure. The sliding adapter modules 120 are configured
to slide along the walls 140 between non-extended positions and extended positions
to provide selective access to fiber optic connectors 130 mounted thereat. The
adapter modules 120 slide in a direction generally non-parallel to the longitudinal
axes A of the connectors mounted on the modules (see FIG. 6).

Each of the adapter modules 120 is separately slideable relative to the other
adapter modules 120. In the example shown in FIGS. 2 and 3, the fiber termination
arrangement 110 includes six sliding adapter modules 120 mounted between seven
walls 140. Five the adapter modules 120 are in the non-extended positions and one
of the adapter modules 120 is in the extended position. Moving the adapter module
120 to the extended position facilitates access to any connectors 130 held at the
adapter module 120.

Referring now to FIGS. 5-11, the sliding adapter module 120 is shown
slidably mounted on a pair of walls 140 that cooperatively form a track for the
slidable adapter module 120. In FIGS. 5-11, the sliding adapter module 120 is
shown in a retracted position relative to the walls 140.

Each wall 140 is designed to provide slidability for the adapter module 120.
In FIGS. 12-17, one example wall 140 is shown in closer detail. Each wall 140 has

6



WO 2012/149020 PCT/US2012/035000

10

15

20

25

30

a first side 141 and a second side 142. In certain implementations, the first and
second sides 141, 142 are generally identical. Each wall 140 also includes a guiding
section 143 and a support section 144. In some implementations, a guiding section
143 is formed on each side 141, 142. The support section 144 includes one or more
ribs 145 that provide structural support for the wall 140.

The guiding section 143 includes a latching member adjacent a first end.
The latching member defines a ramp 146 and a shoulder 147. The shoulder 147
faces the first end at a position spaced from the first end. In some implementations,
a second end of the guiding section 143 includes a notched tab 148. The intersection
of the support section 144 and the guiding section 143 at the second end of the
guiding section 143 defines a shoulder 149. One end of the support section 144 also
defines fastener openings 159 for mounting the walls 140 to a telecommunications
device, such as a panel or a fiber termination block (see FIG. 1).

The wall 140 also defines a plurality of linear grooves 150 on opposite sides
141, 142 of the guiding section 143 of the wall 140. In the example shown, the
guiding section 143 includes a first groove 151, a second groove 152, and a third
groove 153 of each side 141, 142 of the wall 140. The third groove 153 is
positioned between the first and second grooves 151, 152. In other implementations,
however, the guiding section 143 may include greater or fewer grooves 150. Each
of the grooves 150 of one wall 140 is configured to cooperate with an opposing
groove 150 from an adjacent wall 140 (see FIGS. 4 and 5) to provide a track for the
sliding adapter module 120, as will be described in further detail below.

In some implementations, at least a portion of at least one of the grooves 150
is dovetailed. In the example shown, a top section 154 of the first groove 151 is
dovetailed and a top section 155 of the second groove 152 is dovetailed. The
remaining lengths of both grooves 151, 152 have generally rectangular transverse
cross-sections. In other implementations, the grooves 151, 152 are dovetailed along
their entire length. In certain implementations, the third groove 153 is dovetailed
along a portion of its length. In the example shown, the third groove 153 is not
dovetailed.

Referring now to FIGS. 18-25, one example implementation of a sliding
adapter module 120 is illustrated. The adaptor module 120 includes a module
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housing 121 having a first side 129 and a second side 169 extending between a top
127 and a bottom 128. The module housing 121 defines a plurality of passages 122
extending between a first end and a second end of the module housing 121. The
passages 122 are aligned parallel to each other in a column extending between the
top 127 of the module housing 121 to the bottom 128 of the module housing 121

Each end of each passage 122 forms an adapter port at which a fiber optic
connector 130 may be received along an insertion axis I (FIG. 20). In some
implementations, the adapter ports are configured to receive LC-type fiber optic
connectors 130. In such implementations, a split sleeve 123 is located within each
passage 122. In other implementations, the adapter ports are configured to receive
other types of fiber optic connectors (e.g., SC-type connectors, FC-type connectors,
ST-type connectors, etc.). In some such implementations, other ferrule alignment
structures may be located within the passages 122).

In some implementations, the ends of the passage 122 define latching
notches 124 at which a latching arm of an LC-type connector 130 may be received.
In the example shown, the adapter ports are oriented so that the latching notches 124
face the second side 169 of the module housing 121. In certain implementations, the
passages 122 are spaced closer to the first side 129 of the module housing 121 than
the second side 169 (see FIGS. 22 and 23). For example, the passages 122 may be
positioned relative to the first and second sides 129, 169 so that a sufficient gap
remains between the latching notches 124 and the second side 169 to accommodate
the latching arms of the connectors 130.

In some implementations, the adapter module housing 121 has a rectangular
shape. In other implementations, the adapter module housing 121 has a stepped
configuration with one or more passages 122 located at each step 125. For example,
in certain implementations, the module housing 121 may define a series of steps 125
that are laterally offset from each other along the insertion axes of the ports. In the
example shown, the adapter housing 121 defines six steps 125. In other
implementations, the module housing 121 may define greater or fewer steps 125
(e.g., one, two, four, eight, etc.).

In some implementations, each step 125 of the module housing 121 defines a

single passage 122. In other implementations, however, each step 125 of the module
8
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housing 121 defines a plurality of passages 122. A separator wall 126 extends
between adjacent passages 122 of each step 125. In the example shown, each step
125 of the module housing 121 defines two passages 122. In other implementations,
each step 125 may define greater or fewer passages 122 (e.g., one, three, four, etc.).

For slidability, the adapter module housing 121 defines a plurality of
cooperating guide rails 160 for slidably mating with the grooves 150 define in the
wall 140. The guide rails 160 include first and second guide rails 161, 162,
respectively, which extend generally parallel to each other between the top 167 and
bottom 168 of the module housing 121. The guide rails 160 also include a guide
extension 163 adjacent the bottom 168 of the housing 121. In the example shown,
the guide rails 160 extend diagonally along the first and second sides 129, 169 of the
module housing 121.

When in the extended position, the module housing 121 is secured to the
walls 140 over a relatively small surface area at the bottom of the guide rails 160
and the top of the wall grooves 150. The two guide rails 161, 162 cooperate to
secure the module housing 121 to the walls 140 even when the module housing 121
is in the extended position. For example, having two guide rails 161, 162 instead of
a single guide rail provides increased surface area contact between the module
housing 121 and the wall grooves 150, which may facilitate maintaining retaining
the module housing 121 between the walls 140. The guide extension 163 also
provides increased contact with the walls 140 when the module housing 121 is in the
extended position.

In some implementations, the first and second guide rails 161, 162 are
dovetailed along at least a portion of their lengths to facilitate maintaining the guide
rails 160 within the wall grooves 150. In certain implementations, one or both of the
first and second guide rails 161, 162 are dovetailed along their entire length. In the
example shown, the first guide rail 161 is dovetailed along its entire length; the
second guide rail 162 is dovetailed along a majority of its length and has a generally
rectangular transverse cross-section for the rest of its length. In one implementation,
the guide extension 163 is dovetailed. In another implementation, the guide

extension has a rectangular transverse cross-section. In one implementation, both
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ends of the guide extension 163 are squared-off. In other implementations, the top
end of the guide extension 163 is rounded, tapered, or otherwise contoured.

The top 127 of the module housing 121 is configured to receive a handle
170. For example, in certain implementations, a rotation pin 167 and a stop edge
168 are located on either side 129, 169 at the top 127 of the module housing 121.
The bottom 128 of the module housing 121 defines a locking tab 165. The handle
170 and the locking tab 165 cooperate to releasably secure the module housing 121
in the non-extended position when mounted to the walls 140. The locking tab 165
also may aid in securing the module housing 121 in the extended position as will be
described in more detail herein.

In some implementations, the locking tab 165 is located below the bottom-
most passage 122 of the adapter module 121. In certain implementations, the
locking tab 165 is monolithically formed with the adapter module 121. The locking
tab 165 includes a latching edge 166 at an end of a spring portion. In the example
shown, the locking tab 165 defines a spring portion that extends outwardly from the
housing along the insertion axis I of the ports and folds or loops back towards the
adapter housing 121. The latching edge 166 extends outwardly from the spring
portion towards the first and second sides 129, 169 of the module housing 121.

In some implementations, the module housing 121 and the integral locking
tab 165 are molded out of materials that are flexible and sufficiently strong to allow
for repeated elastic rotation. In certain embodiments, the module housing 121 and
locking tab 165 may be made from VALOX® PBT Resin.

One example handle 170 is shown in FIGS. 26-30. The handle 170 includes
two arms 171 that each define a pin opening 172. The pin opening 172 of each arm
171 is sized and shaped to fit over the rotation pin 167 at one side 129, 169 of the
module housing 121. Each arm 171 of the handle 170 defines an abutment surface
175 that is configured to interact with a respective wall 140 to release the module
housing 121 from the non-extended position as will be described in more detail
herein.

A grip surface 173 extends between the two arms 171. The grip surface 173
facilitates moving the module housing 121 between the non-extended and extended

positions. In the example shown, the grip surface 173 defines an opening 174. In
10
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certain implementations, the opening 174 is sized to enable a finger of a user to be
inserted into the opening to provide a better grip on the handle 170. In other
implementations, the opening 174 is sized and shaped to provide clearance for the
connectors. In still other implementations, the grip surface 173 may be solid. In the
example shown, the grip surface 173 defines a rounded end opposite the arms 171.
In other implementations, the end of the grip surface 173 may be squared or
otherwise contoured.

The handle 170 pivots between a first position (see FIG. 6), in which the grip
surface 173 extends generally parallel to the insertion axes I of the adapter ports, and
a second position (see FIG. 2), in which the grip surface extends generally parallel to
the guide rails 160 of the module housing 121. In some implementations, the arms
171 of the handle 170 rest on stop edges 168 of the module housing 121 when the
handle 170 is in the first position to inhibit further movement of the handle 170
beyond the first position. The abutment surface 175 of the handle engages the stop
edge 168 when the handle 170 is in the second position to inhibit further movement
of the handle 170 beyond the second position.

In some implementations, the handle 170 is located on an opposite side of
the guide rails 160 from the locking tab 165. In some such implementations, the
abutment surfaces 175 of the handle 170 are configured to engage the shoulders 149
of the housings 140 that are defined above the support section 144, In other
implementations, the handle 170 is located on the same side of the guide rails 160 as
the locking tab 165 (see FIG. 57). In some such implementations, the abutment
surfaces 175 of the handle 170 engage notches defines in the walls 140 opposite the
support section 144,

A module housing 121 is installed by positioning the adapter module 120 at
the walls 140 so that the locking tab 165 faces away from the support structure 144
and the guide rails 160 at the bottom 128 of the module housing 121 align with the
grooves 150 at the top of two adjacent walls 140 (see FIG. 2). The first guide rail
161 is aligned with the first wall groove 151, the second guide rail 162 is aligned
with the second wall groove 152, and the guide extension 163 is aligned with the
third wall groove 153. The dovetailed sections of the guide rails 161, 162 fit into the
dovetailed sections 154, 155 of the wall grooves 151, 152, respectively, and the

11
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module housing 121 is slid at least partially downwardly along the wall grooves 150.
When the module housing 121 reaches the bottom of the walls 140, the latching
edge 166 of the locking tab 165 cams over the ramp 146 of each wall 140 and snaps
behind the shoulder 147 of each wall 140 to releasably lock the adapter module 120
in the non-extended position. The handle 170 is rotated to the first position (see
FIG. 4).

To move the adapter module 120 to the extended position, a user rotates the
handle 170 to the second position. Rotating the handle 170 causes the abutment
surface 175 of the handle 170 to press against the shoulder 149 defined on each wall
140, thereby applying sufficient force to the adapter module 120 to release the
latching edge 166 of the locking tab 165 from the shoulders 147 of the opposing
walls 140. For example, the force may move the module housing 121 forward,
thereby lifting the latching edge 166 out from behind the shoulders 147 (e.g., by
elastically flexing the spring portion of the locking tab 165). When the latching
edge 166 is released, the module housing 121 may be freely moved along the wall
grooves 150. When the module housing 121 reaches the top of the walls 140, the
latching edge 166 of the locking tab 165 snaps into the notched tab 148 of each of
the opposing walls 140 to releasably lock the adapter module 120 in the extended
position relative to the walls 140. As such, when the adapter module 120 is in the
fully extended position (see FIGS. 2 and 3), the module housing 121 is inhibited
from sliding off the walls 140.

If desired (e.g., for repair or replacement of the adapter module 120), at the
fully extended position, the adapter module 120 may be fully removed from the
walls 140. In some implementations, the module housing 121 is removed from the
walls 140 by applying sufficient force to the module housing 121 to snap the
latching edge 166 of the locking tab 165 out of the notched tab 148. In other
implementations, the module housing 120 is removed from the walls 140 by
squeezing or pressing on the spring portion of the locking tab 165 to flex the
latching edge 166 out of the notched tab 148 of each wall 140.

The adapter module 120, by being manufactured from a single-piece housing
121 defining an integral block of adapters, can have reduced overall length, width,

and height as compared the same number of separate adapters positioned adjacent
12
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each other, thereby allowing for higher density of fiber terminations. For example,
each adapter opening 122 includes a major dimension D1 (FIG. 22) and a minor
dimension D2 (FIG. 20) wherein the major dimension D1 is greater than the minor
dimension D2 (see FIG. 23). The module housing 121 is configured such that
openings 122 are lined up along their minor dimensions D2 forming a length L
(FIG. 21) for the entire array of adapters (see FIG. 23).

The major dimension D1 is sized to generally correspond to the key area of
an LC-type connector 130 and the minor dimension D2 is sized to generally
correspond to the shorter sides of the LC-type connector 130, which are commonly
known in the art. By aligning the minor dimensions D2 of the adapter ports to form
the array of adapters, the overall length L of the array of adapters can be reduced
relative to separately mounted adapters. In some implementations, the overall length
L may range from about 3 inches to about 3.3 inches. In one example
implementation, the overall length L is about 3.16 inches and each step is about 0.5
inches long. In other implementations, however, the adapter module 120 may be
longer or shorter.

In some implementations, the overall width W of the adapter module 120
including the handle 170 (see FIG. 36) may range from about 0.5 inches to about 1
inch. In certain implementations, the overall width W ranges between about 0.6
inches and about 0.8 inches. In one example implementation, the overall width W is
about 0.68 inches. In one example implementation, a center-to-center spacing of the
adapter modules 120 is about 0.7 inches. In other implementations, however, the
adapter module 120 may be wider or narrower.

FIGS. 31-56 show another example implementation of an adapter module
200 that is configured to slide along the walls 140 between a non-extended position
and an extended position to provide selective access to fiber optic connectors 130
mounted thereat. The adapter modules 200 slides in a direction generally non-
parallel to the longitudinal axes A of the connectors 130 mounted on the modules
200.

The adaptor module 200 includes a module housing 201 having a first side
202 and a second side 203 extending between a top 204 and a bottom 205. The
module housing 201 defines a plurality of passages 206 extending between a first

13
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end 207 and a second end 208 of the module housing 201. The passages 206 are
aligned parallel to each other in a column.extending between the top 204 and bottom
205 of the module housing 201

Each end of each passage 206 forms an adapter port at which a fiber optic
connector 130 may be received along an insertion axis I’ (FIG. 20). In some
implementations, the adapter ports are configured to receive LC-type fiber optic
connectors 130. In such implementations, a split sleeve is located within each
passage 206. In other implementations, the adapter ports are configured to receive
other types of fiber optic connectors (e.g., SC-type connectors, FC-type connectors,
ST-type connectors, etc.). In some such implementations, other ferrule alignment
structures may be located within the passages 206).

In some implementations, the ends of the passage 206 define latching
notches 209 at which a latching arm of an LC-type connector 130 may be received.
In the example shown, the adapter ports are oriented so that the latching notches 209
face the second side 203 of the module housing 201. In certain implementations, the
passages 206 are spaced closer to the first side 202 of the module housing 201 than
to the second side 203 (see FIGS. 38 and 39). For example, the passages 206 may
be positioned relative to the first and second sides 202, 203 so that a sufficient gap
remains between the latching notches 209 and the second side 203 to accommodate
the latching arms of the connectors 130.

In some implementations, the adapter module housing 201 has a rectangular
shape. In other implementations, the adapter module housing 201 has a stepped
configuration with one or more passages 206 located at each step 210. For example,
in certain implementations, the module housing 201 may define a series of steps 210
that are laterally offset from each other along the insertion axes I’ of the ports. In
the example shown, the adapter housing 201 defines six steps 210. In other
implementations, the module housing 201 may define greater or fewer steps 210
(e.g., one, two, four, eight, etc.).

In some implementations, each step 210 of the module housing 201 defines a
single passage 206. In other implementations, however, each step 210 of the module
housing 201 defines a plurality of passages 206. A separator wall 211 extends
between adjacent passages 206 of each step 210. In the example shown, each step
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211 of the module housing 201 defines two passages 206. In other implementations,
each step 210 may define greater or fewer passages 206 (e.g., one, three, four, etc.).
For slidability, the adapter module housing 201 defines a plurality of

cooperating guide rails 212 for slidably mating with the grooves 150 define in the
wall 140. The guide rails 212 include first and second guide rails 213, 214,
respectively, which extend generally parallel to each other between the top 204 and
bottom 205 of the module housing 201. The guide rails 212 also include a guide
extension 215 adjacent the bottom 205 of the housing 201. In the example shown,
the guide rails 212 extend diagonally along the first and second sides 202, 203 of the
module housing 201.

In some implementations, the first and second guide rails 213, 214 are
dovetailed along at least a portion of their lengths to facilitate maintaining the guide
rails 212 within the wall grooves 150. In certain implementations, one or both of the
first and second guide rails 213, 214 are dovetailed along their entire length. In the
example shown, the first guide rail 213 is dovetailed along its entire length; the
second guide rail 214 is dovetailed along a majority of its length and has a generally
rectangular transverse cross-section for the rest of its length. In one implementation,
the guide extension 215 is dovetailed. In another implementation, the guide
extension has a rectangular transverse cross-section. In one implementation, both
ends of the guide extension 215 are squared-off. In other implementations, the top
end of the guide extension 215 is rounded, tapered, or otherwise contoured.

The top 204 of the module housing 201 is configured to receive a handle
216. For example, in certain implementations, a rotation pin 217 and a stop edge
218 are located on either side 202, 203 at the top 204 of the module housing 201. In
some implementations, the rotation pin 217 and stop edge 218 are configured to
receive the handle 170 described herein. In other implementations, another type of
handle may be utilized. The bottom 205 of the module housing 201 defines a
locking tab 219. In some implementations, the locking tab 219 is the same as
locking tab 165 of the module housing 121 described herein. In other
implementations, a different type of locking tab may be utilized.

The handle 216 and the locking tab 219 cooperate to releasably secure the
module housing 201 in the non-extended position when mounted to the walls 140
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(e.g., in the same way that the handle 170 and the locking tab 165 secure the module
housing 121 in the non-extended position). The locking tab 219 also may aid in
securing the module housing 201 in the extended position (e.g., in the same way that
the locking tab 165 secured the module housing 121 in the extended position). In
the example shown, the handle 216 is located at an opposite side of the guide rails
212 from the locking tab 219. In other implementations, however, the handle 216
may be located on the same side of the guide rails 212 as the locking tab 219.

In some implementations, the locking tab 219 is monolithically formed with
at least part of the module housing 201. In some such implementations, the locking
tab 219 is molded out of materials that are flexible and sufficiently strong to allow
for repeated elastic rotation. In certain embodiments, the locking tab 219 may be
made from VALOX® PBT Resin.

In accordance with some aspects, certain types of adapter modules 200 may
be configured to collect physical layer information from one or more fiber optic
connectors 130 received thereat. For example, certain types of adapter modules 200
may include media reading interfaces that are configured to engage memory contacts
on the fiber optic connectors 130. Example fiber optic connectors having suitable
memory storage and memory contacts are shown in U.S. Application No.
13/025,841, filed February 11, 2011, titled “Managed Fiber Connectivity Systems,”
the disclosure of which is hereby incorporated herein by reference.

As shown in FIG. 33, the module housing 201 of the adapter module 200
may be formed from two or more separate pieces to accommodate the media reading
interfaces. In some implementations, the module housing 201 includes an adapter
block 220 and a separately formed cover 230. The cover 230 secures to the adapter
block 220 (e.g., via fasteners, latches, pegs, etc.) to form the module housing 201.
When secured together, the adapter block 220 defines the first side 202 of the
module housing 201 and the cover 230 defines the second side 203. Accordingly,
the adapter block 220 defines a first set 222 of guide rails 212, a first rotation pin
223, and a first stop edge 224. The cover 230 defines a second set 232 of guide rails
212, a second rotation pin 233, and a second stop edge 234.

In some implementations, the adapter block 220 defines the passages 206

and holds the ferrule alignment devices (e.g., split sleeves). The adapter block 220
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also forms the locking tab 219. In other implementations, the adapter block 220 and
cover 230 may each define channels that cooperate to define the passages 206 and/or
the locking tab 219. In certain implementations, the connector latching notches 209
formed at the adapter ports are positioned adjacent the cover 230. Accordingly, the
thickness of the cover 230 provides space to facilitate grasping the latching arms of
connectors 130 received at the adapter ports.

One or more media reading interfaces may be positioned in the adapter block
220. In certain implementations, one or more slots 226 may be defined in an
exterior surface 225 of the adapter block 220 to provide access to the media reading
interfaces. Certain types of media reading interfaces include one or more contact
members 227 that are positioned in the slots 226. As shown in FIG. 58, a portion of
each contact member 227 extends into a respective one of the passages 206 to
engage memory contacts on a fiber optic connector 130. Another portion of each
contact member 227 also extends out of the slot 226 to contact a circuit board 240.

In some implementations, the circuit board 240 is held between the
termination block 220 and the cover 230. For example, fasteners may extend
through the cover 230, through the circuit board 240, and into the termination block
220 to secure the pieces together. In other implementations, the circuit board 240
may be molded integrally formed with the cover 230, which is then secured to the
termination block 220. In the example shown, the circuit board 240 has a body
having the same stepped-configuration as the adapter block 220 and cover 230. In
other implementations, the circuit board 240 may be smaller than the adapter block
220 and cover 230. In still other implementations, multiple circuit boards 240 may
be held between the termination block 220 and cover 230.

Non-limiting examples of media reading interface contact members and a
description of how such contact members obtain physical layer information from
fiber optic connectors can be found in U.S. Application No. 13/025,841, which is
incorporated by reference above.

In some implementations, the walls 140 may define conductive paths that are
configured to connect the media reading interfaces of the adapter modules 200 with
a master circuit board 250 (FIG. 56). The master circuit board 250 may include or
connect (e.g., over a network) to a processing unit that is configured to manage
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physical layer information obtained by the media reading interfaces. In some
implementations, the master circuit board 250 may extend between two or more
walls 140. For example, as shown in FIG. 3, the master circuit board 250 may
extend across a bottom of each wall 140 in a termination arrangement 110,

In some implementations, the conductive paths may run along one or both
exterior side surfaces of the walls 140 between the top and bottom of the walls 140.
The conductive paths are located so that a media reading interface for each passage
206 of the adapter module 200 intersects at least one of the conductive paths.
Certain types of walls 140 include at least three conductive paths (e.g., one for
power, one for ground, and one for data). Certain types of walls 140 include at least
four conductive paths. Certain types of walls 140 include a conductive path for each
contact member 227 of each media reading interface of the adapter module 200.

Other types of walls 140 include a conductive path for each contact member
227 within a single media reading interface. For example, in some implementations,
a first contact member of each media reading interface of an adapter module 200
may connect to a first conductive path; a second contact member of each media
reading interface of the adapter module 200 may connect to a second conductive
path; and a third contact member of each media reading interface of the adapter
module 200 may connect to a third conductive path. Communication between the
contact members 227 and the master circuit board 250 may occur in a serial bus
configuration (e.g., 2 CAN bus). In some such implementations, the media reading
interfaces of an adapter module 200 remain connected to the master circuit board
250 while the adapter module 200 is moved between the non-extended and extended
positions.

Having described the preferred aspects and embodiments of the present
invention, modifications and equivalents of the disclosed concepts may readily occur
to one skilled in the art. However, it is intended that such modifications and

equivalents be included within the scope of the claims which are appended hereto.
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CLAIMS:

1. A fiber optic adapter assembly comprising:

a wall arrangement including at least a first wall and a second wall, the first
and second walls defining opposing sets of grooves, each set of grooves including a
first groove, a second groove, and a third groove; and

a module housing defining a plurality of passages, each passage defining first
and second ports configured to receive fiber optic connectors, the module housing
defining a first set of guide rails at a first side of the module housing and a second
set of guide rails at a second side of the module housing, each set of guide rails
including a first guide rail, a second guide rail, and a guide extension, the guide rails
of the module housing being configured to be slidably received in the grooves of the

first and second walls.
2. The fiber optic adapter assembly according to claim 1, wherein the fiber
optic adapter ports are configured for interconnecting LC-type fiber optic

connectors.

3. The fiber optic adapter assembly according to claim 2, wherein the module

housing defines twelve adapter ports.

4, The fiber optic adapter assembly according to claim 1, wherein the module

housing has a stepped configuration with two passages defined at each step.

5. The fiber optic adapter assembly according to claim 1, wherein the guide

extension is disposed between the first and second guide rails.

6. The fiber optic adapter assembly according to claim 1, wherein the guide

extension is substantially shorter than the first and second guide rails.
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7. The fiber optic adapter assembly according to claim 1, further comprising a
handle that is pivotally coupled to one end of the module housing to facilitate sliding

the module housing along the grooves of the first and second walls.

8. The fiber optic adapter assembly according to claim 7, wherein the handle is
configured to pivots between a first position, in which the handle extends generally
parallel to insertion axes of the ports, and a second position, in which the handle

extends generally parallel to the guide rails of the module housing.

9. The fiber optic adapter assembly according to claim 8, wherein the handle is
configured to pivot towards the user when moved from the first position to the

second position.

10.  The fiber optic adapter assembly according to claim 7, further comprising a
locking tab that cooperate with the walls to releasably secure the module housing in

a non-extended position.

11.  The fiber optic adapter assembly according to claim 10, wherein the handle

is located on an opposite side of the guide rails from the locking tab.

12.  The fiber optic adapter assembly according to claim 10, wherein the locking

tab is located at a common end of the module housing as the guide extension.

13.  The fiber optic adapter assembly according to claim 1, wherein each port has
a major dimension and a minor dimension that is smaller than the major dimension,
wherein the ports are lined up along their minor dimensions to form a length of the

module housing.

14.  The fiber optic adapter assembly according to claim 1, wherein the length of

the module housing ranges from about 3 inches to about 3.3 inches.
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15.  The fiber optic adapter assembly according to claim 14, wherein the length

of the module housing ranges from about 3.1 inches to about 3.2 inches.

16.  The fiber optic adapter assembly according to claim 15, wherein the length

of the module housing is about 3.16 inches.

17.  The fiber optic adapter assembly according to claim 16, wherein the module

housing defines twelve adapter ports.

18.  The fiber optic adapter assembly according to claim 1, wherein the module

housing has a width that ranges from about 0.5 inches to about 1 inch.

19.  The fiber optic adapter assembly according to claim 18, wherein the width of

the module housing ranges from about 0.6 inches to about 0.8 inches.

20.  The fiber optic adapter assembly according to claim 19, wherein the width of

the module housing is about 0.68 inches.

21.  The fiber optic adapter assembly according to claim 20, wherein the module

housing defines twelve adapter ports.

22.  The fiber optic adapter assembly according to claim 1, wherein the length of
the module housing ranges from about 3 inches to about 3.3 inches and a width of

the module housing ranges from about 0.5 inches to about 1 inch.

23.  The fiber optic adapter assembly according to claim 22, wherein the length
of the module housing is about 3.16 inches and the width of the module housing is

about 0.68 inches.

24.  The fiber optic adapter assembly according to claim 1, wherein the module
housing is configured to hold a plurality of contacts that couple to a printed circuit

board mounted to the module housing.
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25.  The fiber optic adapter assembly according to claim 1, wherein the wall
arrangement also includes a plurality of additional wall, each of the additional walls
defining opposing sets of grooves, each set of grooves including a first groove, a

second groove, and a third groove.

26.  The fiber optic adapter assembly according to claim 25, further comprising a
plurality of additional module housings, each additional module housing defining a
plurality of passages, each passage defining first and second ports configured to
receive fiber optic connectors, each module housing defining a first set of guide rails
at a first side of the module housing and a second set of guide rails at a second side
of the module housing, each set of guide rails including a first guide rail, a second
guide rail, and a guide extension, the guide rails of each module housing being

configured to be slidably received in the grooves of two of the walls.

27.  An adapter arrangement comprising:

a monolithic body defining twelve passages extending along insertion axes
between first and second sides of the body, each passage defining a first port and a
second port, each port being configured to receive an LC-type connector, each
passage having a major dimension and a minor dimension that is smaller than the
major dimension, wherein the passages are oriented so that the minor dimensions
align along a length of the body, the length ranging between about 3.1 inches and
about 3.2 inches; and

a handle pivotally mounted to the body, the handle having a width that

ranges between about 0.6 inches and about 0.7 inches.

28. A method of accessing ports of an adapter module housing, the method
comprising:

pivoting a handle of the adapter module housing towards the user;

applying an upward force to the handle to slide the module housing upwardly

and forwardly relative to surrounding guide walls;
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sliding the module housing relative to the guide walls until a locking tab
snaps into a detent defined at a top of the guide walls;
wherein pivoting the handle towards the user causes a distal end of the

handle to move towards the locking tab.

29.  The method of claim 28, wherein pivoting the handle of the module housing
towards the user depresses the module housing relative to the guide walls sufficient

to release the locking tab from a detent at a bottom of the guide walls.

30. The method of claim 28, wherein the adapter module housing is one of a
plurality of adapter module housings that are slideably mounted in parallel to a
plurality of guide walls, the method further comprising:

selecting one of the adapter module housings to access, wherein pivoting the
handle of the adapter module housing comprises pivoting the handle of the selected

adapter module housing.

31. A fiber optic adapter assembly comprising a wall arrangement including at
least a first wall and a second wall, the first and second walls defining opposing sets
of grooves, each set of grooves including a first groove, a second groove, and a third

groove.

32. A fiber optic adapter assembly comprising a module housing defining a
plurality of passages, each passage defining first and second ports configured to
receive fiber optic connectors, the module housing defining a first set of guide rails
at a first side of the module housing and a second set of guide rails at a second side
of the module housing, each set of guide rails including a first guide rail, a second
guide rail, and a guide extension, the guide rails of the module housing being

configured to be slidably received in the grooves of the first and second walls.
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