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(57) ABSTRACT

A communication patching system includes a platform con-
figured to support a plurality of cables and a first panel
pivotably mounted to the platform, the first panel having at
least one holder for securing communications adapters to the
first panel. A first set of communications adapters 1s con-
nected to the platform, and a second set of communications
adapters mounted 1n the at least one holder. The first panel
1s pivotable between a first position in which the second set
of communications adapters 1s spaced from the first set of
communications adapters by a first distance and a second
position 1n which the second set of communications adapters
1s spaced from the first set of communications adapters by a
second distance greater than the first distance.
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HIGH DENSITY PATCHING SYSTEM FOR
CABLE AND OPTICAL FIBER

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

This is a reissue application of U.S. Pat. No. §,731,361.
The present application claims the benefit of U.S. Provi-
sional Patent Application No. 61/185,018, filed Jun. 8, 2009,

the entire contents of which 1s hereby incorporated by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to storage/orgamizing
devices used i networking environments. More particu-
larly, the present invention relates to a communications
patching system that includes a support for communications
lines and one or more panels pivotably mounted to the
support, the panels including holders for communications
adapters.

2. Description of the Related Art

In communication cabinets and racks, a multitude of
cables are interconnected to one another via splices and
connectors, such as adapters 1n the case of fiber optic cables
and jacks in the case of copper conductor cables. A cable
organization unit having a tray or shelf or similar platform
1s a convenient way to mount cabling devices, such as splice
holders, adapters and slack storage devices (e.g., clips,
guides, spools). The cabling devices may be mounted to the
shelf 1n a highly organized fashion. Optionally, the cabling
devices may be withdrawn from a housing mounted to the
rack or cabinet via a sliding action of the shelf to provide for
casy access and mampulation of the cabling devices on a
rear portion of the shelf by a technician. The front portion of
the shelf typically presents a bulkhead populated with adapt-
ers (in the case of fiber optic connections) or jacks (in the
case of copper cables, such as twisted pair cables or coaxial
cables).

Such cable organization units are generally known in the

background art and more details of such devices may be seen
in U.S. Pat. Nos. 7,120,348; 7,079,744, 7,068,907, 6,968,

111; 6,944,389; 6,937,807; 6,748,155; 6,591,051, 6,504,
088; 6,438,310; and 6,263,141, each of which 1s herein
incorporated by reference.

It 1s desirable to provide fiber optic distribution equip-
ment/copper cable distribution equipment, like patch panels,
with increased connector port density. “Density” refers to
the number of locations, or ports, per unit volume or unit
area for providing connections. Many shelves are configured
to a standard si1ze. A standard height of 1.75 inches 1s known
in the art as a “rack unit” or “U”. For example, a 2 U shelf
would have a height of 3.5 inches. If a 2 U shelf had 96
connections, the shelt would have a 48 connections/U den-
S1ty.

On a standard shelf in accordance with the background
art, the higher the connection/U density, the more diflicult 1t
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ports 1s more closely spaced and difficult to understand and
view. However, 1n some network environments (such as
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storage area network (SAN) environments), there 1s a need
for a higher density adapter/jack arrangement on the bulk-
head of the shelf. The higher density adapter/jack arrange-
ment also needs to be sized to be installed on a standard
s1ized shell of a traditional rack and/or cabinet. One such
application 1s 1n cabinet patching support of high density
SAN switching hardware that typically takes up most of the
available rack space. A patch panel with higher density than
traditional patch panels would have value and use in this
application.

Fiber optic patch panel shelves typically include metal
drawer type shelves in a 1 U or greater size (e.g., 1 U, 2 U,
3 U and 4 U are typical sizes of design configurations). The
shelves are populated with fiber optic adapters in panels,
have space for behind-the-bulkhead-wall cable manage-
ment, options for splicing, support for pre-terminated hard-
ware, and a trough in the front for fiber optic patch cord
management. There are available fixed and sliding versions
of these shelves. The sliding versions typically use drawer
type slides to allow the shelf to slide out of the front plane
of the equipment rack. These shelves may include modular
cable organizing products pre-installed at the factory or
connection features to accommodate modular cable orga-
nizing products installed in the field.

The traditional fiber shelves have typically been config-
ured with a single patch panel or multiple modular patch
panels on the front patching side of a bulkhead of the shelf
in either a single continuous plane or two angled planes to
case patching. With this configuration, total density of
connectors/adapters has been limited to the available space
in the rack unit that the shelf resides in, and by the ergo-
nomics associated with installing and removing connectors
from the fiber adapters/cable jacks on the patch panel.
Specifically, if the adapters are placed too closely together it
becomes difficult to grasp a connector to insert 1t into or
remove 1t from the adapter. It would therefore be desirable
to provide a communications patching system that allowed
adapters to be mounted 1n closer proximity than has here-
tofore been practicable while providing sufficient room at
the adapters to allow for the easy connection and discon-
nection of optical fibers and other cables.

SUMMARY OF THE INVENTION

These problems and others are addressed by embodiments
of the present mvention. One embodiment of the present
invention 1s a high density fiber optic shelf that improves the
ergonomic 1ssues by using pivoting adapter panels that allow
tull utilization of the space located in the rack unit. This
provides the potential for higher fiber port density than
traditional patch panels.

One embodiment of the invention employs a standard 1 U
type shell tray with three rows of adapter patch panels that
are able to pivot up out of the plane of the rack unit. Other
multiple rack unit versions are possible, which could include
more than three rows of adapter patch panels. Each patch
panel has 1ts own trough for fiber patch cords on the front
and a pivot feature inside the shelf to the rear of the “behind
the wall” connectors. The pivot feature allows the top and
middle position panels to be rotated up, with the top panel
rotating more than the middle panel, creating a three tier
stagger of the adapter positions. The vertical oflset created
by the rotated-up tiers gives access for jumper management.
When the panels are pivoted down access to the jumpers
would be difficult, but clearance 1s physically available for
connector operation. In order to efliciently utilize the panel




US RE46,730 E

3

pivot up feature, the shelf can be a slide out type shelf and
be used 1n the pulled-out position.

Additional features to make the ultra high density fiber
shelf design more usable are pivot angle retention features,
which hold the patch panel 1n the pivoted accessible position
until released by the technician, removable patch panels, a
modular preterminated patch panel design, and trough cover
teatures for patch cord management.

According to one embodiment of the invention, a 1 U, 19
inch rack mountable fiber shelf has double the fiber port
density of traditional shelves. Using the SC simplex adapter
toot print for LC duplex adapters and the SC duplex adapter
toot print for SC connectors the port density 1s 144 fiber (72
ports) LC and 72 fiber (36 port) SC. Hence, this goal 1s met
when compared to traditional products of the background
art.

One aspect of the mnvention provides a higher port/adapter
density on the patch panels while maintaining easy access to
the ports/adapters by technicians and easy labeling and
viewing of labeling by technicians.

Another aspect of the invention comprises a communica-
tion patching system that includes a platform configured to
support a plurality of cables and a first panel pivotably
mounted to the platform, the first panel having at least one
holder for securing communications adapters to the first
panel. A first set of communications adapters 1s connected to
the platform, and a second set of communications adapters
1s mounted in the at least one holder. The first panel 1s
pivotable between a first position 1n which the second set of
communications adapters 1s spaced from the first set of
communications adapters by a first distance and a second
position 1n which the second set of communications adapters
1s spaced from the first set of communications adapters by a
second distance greater than the first distance.

A further aspect of the invention comprises a communi-
cation patching system that includes a rack and a tray
slidably mounted 1n the rack, the tray having a bottom and
an end edge and being configured to support a plurality of
cables on the bottom. A first holder 1s provided that is
configured to hold a first plurality of communications adapt-
ers on the tray, and a first panel 1s pivotably mounted to the
tray, the first panel including a first portion overlying the tray
and a second portion projecting past the end edge. A second
holder 1s provided on the first panel that 1s configured to hold
a second plurality of communications adapters, and the first
panel 1s shiftable between a first position i which the
second holder 1s spaced from the first holder by a first
distance and a second position 1n which the second holder 1s
spaced from the first holder by a second distance greater than
the first distance.

An additional aspect of the mvention comprises a com-
munication patching system that includes a platform con-
figured to support a plurality of cables and a first holder
connected to the platform and configured to hold a first row
of communications adapters, a first set of communications
adapters being mounted to the first holder. A second holder
1s connected to the platform and 1s configured to hold a
second row of communications adapters on top of the first
holder, and a second set of communications adapters 1s
mounted to the second holder. A mechanism 1s provided for
moving the second row of communications adapters from a
first position a first distance from the first row of commu-
nications adapters to a second position a second distance
from the first row of communications adapters, the second
distance being greater than the first distance, and a mecha-
nism 1s provided for releasably holding the second row of
communications adapters in the second position.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

These aspects of the invention and others will be better
understood after a reading of the following detailed descrip-
tion together with the attached drawings wherein:

FIG. 1 1s perspective view of a shelf for holding commu-
nications adapters 1n a rack according to an embodiment of
the present invention, the shelf including a movable tray
portion and a plurality of panels mounted on the tray, the tray
portion being shown 1n a retracted position.

FIG. 2 1s a perspective view of the shelf of FIG. 1 with the
tray 1n an extended position and two of the panels pivoted
away Ifrom the tray.

FIG. 3 1s a perspective view of a single one of the panels
of FIG. 1.

FIG. 4 1s a perspective view of a portion of the tray of
FIG. 1 showing plungers for holding two of the panels 1n
raised positions, the panels being shown mm a lowered
position.

FIG. 5 1s a perspective view of the tray portion of FIG. 4
showing two of the panels 1n raised positions.

FIG. 6 1s a perspective view of the sheltf of FIG. 1
mounted 1n a rack and a plurality of associated cables and
patch cords.

FIG. 7 1s a perspective view of an embodiment of a panel
for use 1n the shelf of FIG. 1 with two diflerent types of
adapters mounted therein.

FIG. 8 1s a perspective view of the panel of FIG. 7
mounted on the shelf of FIG. 1.

FIG. 9 1s a perspective view of a plurality of modified
panels connected to a modified version of the shelf of FIG.
1, the panels being shown in a lowered position.

FIG. 10 1s a perspective view of the modified panels of
FIG. 9 shown 1n a raised position.

DETAILED DESCRIPTION

The present mnvention now 1s described more fully here-
inafter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This inven-
tion may, however, be embodied 1n 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 be thorough and complete, and will tully
convey the scope of the imvention to those skilled 1n the art.

Like numbers refer to like elements throughout. In the
figures, the thickness of certain lines, layers, components,
clements or features may be exaggerated for clarity.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not intended to be
limiting of the mnvention. Unless otherwise defined, all terms
(including technical and scientific terms) used herein have
the same meaning as commonly understood by one of
ordinary skill 1in the art to which this mnvention belongs. It
will be further understood that terms, such as those defined
in commonly used dictionaries, should be interpreted as
having a meaning that 1s consistent with their meaning in the
context of the specification and relevant art and should not
be 1nterpreted 1n an 1dealized or overly formal sense unless
expressly so defined herein. Well-known functions or con-
structions may not be described 1n detail for brevity and/or
clanty.

As used herein, the singular forms “a”, “an” and “the” are
intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further under-
stood that the terms “comprises” and/or “comprising,” when
used 1n this specification, specily the presence of stated




US RE46,730 E

S

features, integers, steps, operations, elements, and/or com-
ponents, but do not preclude the presence or addition of one
or more other features, integers, steps, operations, elements,
components, and/or groups thereof. As used herein, the term
“and/or” includes any and all combinations of one or more
of the associated listed 1tems. As used herein, phrases such
as “between X and Y and “between about X and Y should
be interpreted to include X and Y. As used herein, phrases
such as “between about X and Y mean “between about X
and about Y.” As used herein, phrases such as “from about
X to Y’ mean “from about X to about Y.”

It will be understood that when an element 1s referred to
as being “on”, “attached” to, “connected” to, *“‘coupled”
with, “contacting”, etc., another element, 1t can be directly
on, attached to, connected to, coupled with or contacting the
other element or intervening elements may also be present.
In contrast, when an element 1s referred to as being, for
example, “directly on”, “directly attached” to, “directly
connected” to, “directly coupled” with or “directly contact-
ing” another element, there are no intervening eclements
present. It will also be appreciated by those of skill 1n the art
that references to a structure or feature that 1s disposed
“adjacent” another feature may have portions that overlap or
underlie the adjacent feature.

Spatially relative terms, such as “under”, *“below”,
“lower”, “over”, “upper”’, “lateral”, “left”, “right” and the
like, may be used herein for ease of description to describe
one element or feature’s relationship to another element(s)
or feature(s) as illustrated in the figures. It will be under-
stood that the spatially relative terms are intended to encom-
pass diflerent orientations of the device 1n use or operation
in addition to the orientation depicted in the figures. For
example, 1f the device 1 the figures 1s mverted, elements
described as “under” or “beneath’™ other elements or features
would then be oriented “over” the other elements or features.
The device may be otherwise oriented (rotated 90 degrees or
at other orientations) and the descriptors of relative spatial
relationships used herein interpreted accordingly.

As used herein the term “cables™ 1s intended to describe
structures for carrying signals such as, but not limited to,
twisted pair cables, coaxial cables and fiber optic cables.
Some embodiments of the present mnvention include show-
ings and descriptions of fiber optic cables. These descrip-
tions are not mmtended to be limiting, and the structures
shown can be used with twisted pair cables, coaxial cables
or optical fibers when the appropriate adapters/jacks are
used.

FIG. 1 1llustrates a shelf 10 according to an embodiment
of the present mnvention that includes a rack-mountable
support 12 having brackets 14 that connect to a standard-
width rack 16 (FIG. 6) and having guides 18. A tray 20
includes side rails 22, shown 1in FIG. 2, that are received in
guides 18 for slidably supporting tray 20 in rack 16 for
drawer-like movement 1nto and out of rack 16 as described
heremnafter. Tray 20 has a bottom 24 that provides a platform
for supporting cables, an end edge 26, first and second
sidewalls 28, and a rear wall 30. Sidewalls 28 each include
openings 31 supporting first and second stops, like first
plungers 32 and second plungers 34 which first and second
plungers 32, 34 are shiftable between first and second
positions relative to sidewalls 28. Shelf 10 will generally
include a cover and a plurality of cables on tray bottom 24;
the cover has been removed 1n the drawings for clarnty, and
the cables are also not 1llustrated 1n many drawing figures for
the same reason.

A plurality of panels 36, one of which 1s 1llustrated apart
from tray 20 in FIG. 3, are mounted to sidewalls 28. The
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6

panels 36 are substantially identical, and the same reference
numerals will be used to 1dentify equivalent portions of the
three panels. These panels 36 may be referred to herein as a
“bottom,” a “middle” and a *““top” panel 36 based on their
relationship to tray bottom 24, with the “bottom”™ panel 36
being the one closest to tray bottom 24. Each panel 36
includes first and second arms 38 and a bulkhead or holder
40 for a plurality of communications adapters 42 extending
between the arms. The panels 36 may also include a floor 44
for supporting cables (not illustrated) near holder 40. First
and second arms 38 overlie tray bottom 24, while the holder
40 1s located generally above the end edge 26 of tray 20. A
trough 46 extends from first and second arms 38 past end
edge 26 and may include one or more fingers 48 or an
optional cover (not illustrated) for securing cables (not
illustrated) thereon.

The bottom panel 36 1s supported by tray bottom 24 and
may be fixed to the tray 20 or be pivotably mounted thereto.
The middle panel 36 and top panel 36 are stacked above
bottom panel 36 with the holders 40 of the three panels
arranged 1n a vertical column. The first and second arms 38
of each of the middle and top panels 36 are pivotably
connected to sidewalls 28 of trays 20 by a pivot pin 50, FIG.
3, on each of the first and second arms 38 which pivot pin
50 extends 1nto a corresponding opening (not illustrated) 1n
the sidewalls 28. Pivot pin 50 may be fixed or may be
attached to a pull 52, illustrated 1n FIG. 3, which allows for
the retraction of pivot pin 50 and the removal of the panel
36 from the tray. Middle panel 36 1s connected to sidewalls
28 at a point between {irst plunger 32 and rear wall 30 of the
tray 20. Top panel 36 1s connected to sidewalls 28 at a point
between second plunger 34 and rear wall 30 of the tray 20.
These connection locations and the locations of the first and
second plungers aflect the positions of top and middle panels
36 discussed below.

FIG. 4 shows the bottom, middle and top panels 36
positioned in a stack with first plunger 32 and second
plunger 34 in retracted positions. As illustrated 1n FIG. 5, top
panel 36 may be pivoted away from middle panel 36 to a
position above second plungers 34. Second plungers 34 may
then be pressed mwardly over tray bottom 24 to extend
beneath top panel 36 to support top panel 36 1n a second or
raised position when 1t 1s lowered onto the second plungers
34. In a similar manner, middle panel 36 may be pivoted
away from bottom panel 36 to a position above first plungers
32. First plungers 32 may then be pressed inwardly over tray
bottom 24 to extend beneath middle panel 36 to support
middle panel 36 on the first plungers 32 when the middle
panel 36 1s lowered thereon. When the first plungers 32 are
retracted, the middle panel 36 can be lowered toward or onto
bottom panel 36, and when the second plungers 34 are
retracted, the top panel 36 can be lowered toward or onto
middle panel 36.

FIG. 6 1llustrates a plurality of optical fibers 54 connected
to communication adapters 42 on the side of communication
adapters 42 facing tray rear wall 30 and a plurality of patch
cords 56 connected to the opposite side of the communica-
tions adapters 42. As will be appreciated from FIG. 6, these
patch cords are supported by troughs 46 and run along
troughs 46 toward the side of the rack 16. FIG. 6 shows the
middle panel 36 and top panel 36 1n their raised positions,
and 1n this configuration, a user can readily access the patch
cords 56 and/or communications adapters 42 in each of the
panels 36. When spaced 1n this manner, additional surface
area 1s also exposed for labeling the individual communi-
cation adapters 42. When the panels 36 are lowered to the
position illustrated 1 FIG. 1, the communications adapters
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42 are located very close to one another. This relative
proximity does not aflfect the operation of the communica-
tions adapters 42, but would make 1t dithicult or impossible
to 1nert or remove individual patch cords 56. By separating
the middle and top panels 36, the communications adapters
42 become easier to access. Thus, FIG. 1 illustrates the
high-density, space saving, configuration of the adapters
when tray 20 1s 1n the retracted or storage position in rack 16,
and FIG. 2 illustrates the extended configuration of tray 20
in which the middle and upper panels 36 are pivoted away
from the lower panel 36 to provide greater access to the
communications adapters 42 when the tray 20 1s pulled out
of rack 16.

While a fixed bottom panel 36 1s described above, bottom
panel 36 could also be pivotably mounted to tray 20 for use
in settings where the ability to move bottom panel 36 away
from tray 20 could provide improved access to the commu-
nications adapters on bottom panel 36. Alternately, when
there 1s no need to move the communication adapters 42
located beneath the middle panel 36, the communications
adapters 42 could be mounted directly to tray 20 in the same
location where the communication adapters 42 of bottom
panel 36 would be found. However, the use of a non-
pivoting bottom panel 36 allows for the use of a number of
identical parts (the panels 36) for holding communication
adapters 42 rather than providing an alternate holder on tray
20 for the communications adapters 42 and also makes the
communications adapters 42 mounted 1n such a bottom
panel 36 readily removable as a unit. In addition, the above
embodiment includes three panels, each of which supports a
single row of communication adapters. More or fewer panels
could be used 1n situations where warranted, and each panel
could be configured to hold more than one row of commu-
nication adapters 42 1f the nature of the communications
adapters used made this desirable. Furthermore, while three
panels mounted above tray 20 are illustrated, the three
panels could alternately be mounted beneath tray 20 so as to
pivot downwardly when tray 20 1s extended from rack 16, or
a first panel 36 could be mounted above tray 20 so as to pivot
upwardly while a second panel 36 could be mounted beneath
tray 20 so as to pivot downwardly when the tray 20 1s pulled
out of rack 16.

A modification to top panel 36 1s illustrated in FIGS. 7 and
8 in which each of panel first and second arms 38 include [a}
first or second stops, like first or second spring-biased
retaining [pin] pirs 58 adjacent to pivot pin 50. [Retaining]
FEach retaining pin 38 1s biased toward the position 1llus-
trated 1n FIG. 7. To raise top panel 36, the first retaining pins
58 are retracted to allow the top panel to pivot away from the
middle panel 36 and the first retaining pins 58 are then
released. In this extended position, the first retaining pins 38
come to rest on top of tray sidewalls 28 to hold the top panel
36 in a raised position. The middle panel 36 1s held 1n 1ts
raised position 1n a similar manner using its own second
retaining [pin] pins (not illustrated).

A further arrangement for maintaiming a given angular
relationship between a plurality of panels 36 1s 1llustrated in
FIGS. 9 and 10. In this embodiment, first and second arms
38 are provided with keys 60 which are recerved 1in keyholes
62 1in a modified sidewall 28 of tray 20. Keyholes 62 include
a generally circular portion 66 in which keys 60 can freely
rotate and a linear portion 68. Keys 60 will align with linear
portions 68 when a panel 36 i1s 1n a preselected, desired
angular position and the keys 60 may then be mnserted into
linear portions 68. Keys 60 cannot rotate when located 1n
linear portions 68 of the keyholes 62, and panels 36 are thus
maintained in the desired angular position to access the

10

15

20

25

30

35

40

45

50

55

60

65

8

adapters/jacks. Panels 36 may be returned to their storage
positions by removing keys 60 from the linear portion 68 by
pulling panels 36 away from the linear portions 68 and
returning keys 60 to the circular portions wherein they can
rotate.

The present invention has been described herein in terms
of several embodiments. Additions and modifications to
these embodiments will become apparent to those of ordi-
nary skill in the relevant art upon a reading of the foregoing
description. It 1s mtended that all such modifications and
additions comprise a part of the present mnvention to the
extent they fall within the scope of the several claims
appended hereto.

What 15 claimed 1s:

1. A communication patching system comprising:

a platform configured to support a plurality of cables, the
platform including a bottom and spaced apart first and
second sidewalls that extend upward from said bottom:;

a first holder connected to said platform and configured to
hold a first row of communications adapters;

a first set of communications adapters mounted to said
first holder:

a second holder configured to hold a second row of
communications adapters on top of said first holder;

a second set of communications adapters mounted to said
second holder;

a first pivot directly pivotably attaching said second
holder to said first sidewall of said platform;

a second pivot directly pivotably attaching said second
holder to said second sidewall of said platiorm,
wherein said first and second pivots define a pivot axis
of said second holder, and wherein the pivot axis of said
second holder passes through said first and second
stdewalls above a plane of said bottom of said platform,
such that said second holder can pivot from a first
position to a second position and thereby said second
row of commumnications adapters moves from a first
position a first distance from said first row of commu-
nications adapters to a second position a second dis-
tance from said first row of communications adapters,
said second distance being greater than said first dis-
tance; and

means for releasably holding said second row of commu-
nications adapters in said second position.

2. The communication patching system of claim 1, includ-
ing a trough connected to said second holder, a first plurality
of cables on said platform connected to a first side of said
second set of communications adapters and a second plu-
rality of cables on said trough connected to a second side of
said second set of communications adapters.

3. The communication patching system of claim 1
wherein said means for [moving said second row of com-
munications adapters] releasably holding said second row of
communications adapters in said second position com-
Prises:

said first pivot including a first key attached to said second
holder, wherein said first key extends into a first key-
hole 1n said first sidewall, and wherein said first key-
hole includes a generally circular portion 1n which said
first key can freely rotate, and
said second pivot including a second key attached to said

second holder, wherein said second key extends into a

second kevhole 1n said second sidewall, and wherein

said second keyhole includes a generally circular por-
tion 1 which said second key can freely rotate.
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4. A communication patching system comprising:

a drawer having a bottom, a front portion, a rear portion,
a first sidewall extending upward from said bottom, and
a second sidewall, spaced from said first sidewall and
extending upward from said bottom, wherein said first
and second sidewalls reside 1n an area between said
front portion of said drawer and said rear portion of said
drawer;

a first panel attached to said first and second sidewalls of
said drawer, said first panel having a front, a rear, a first
side residing in an area between said front of said first
panel and said rear of said first panel, a second side
residing 1n an area between said front of said first panel
and said rear of said first panel, and a first bulkhead
configured to receive a first set of communications
connectors:;

a first pivot directly pivotably attaching said first side of
said first panel to said first sidewall of said drawer;

a second pivot directly pivotably attaching said second
side of said first panel to said second sidewall of said
drawer, wherein said first and second pivots define a
pivot axis of said first panel, and wherein the pivot axis
of said first panel passes through said first and second
sidewalls above a plane of said bottom of said drawer;
and

a second bulkhead configured to receive a second set of
communications connectors, wherein said second bulk-
head 1s directly or indirectly connected to said drawer,
wherein said first panel 1s pivotable along said pivot
axis of said first panel via said first pivot and said
second pivot between a first position and a second
position, wherein said first bulkhead 1s spaced from
said second bulkhead by a first distance when said first
panel 1s 1n said first position, wherein said first bulk-
head is raised above said second bulkhead and 1s
spaced from said second bulkhead by a second distance

when said first panel 1s 1n said second position, and

wherein said second distance 1s greater than said first
distance.

5. The communication patching system of claim 4, further
comprising:

a second panel attached to said first and second sidewalls

of said drawer, said second panel having a front, a rear,
a first side residing 1n an area between said front of said
second panel and said rear of said second panel, a
second side residing 1n an area between said front of
said second panel and said rear of said second panel,
and a third bulkhead configured to receive a third set of
communications connectors, wherein said second panel
overlies said first panel and 1s pivotable between a third
position and a fourth position.

6. The communication patching system of claim 5,
wherein said first, second and third [holders] bulkheads form
a stack when said first panel 1s 1n said first position and said
third panel 1s 1n said third position.

7. The communication patching system of claim 6, further
comprising;

a first stop for holding said first panel 1 said second

position; and

a second stop for holding said second panel 1n said fourth

position.

8. The communication patching system of claim 4,
wherein said first pivot 1s located adjacent to said rear of said
first panel and attached to said first sidewall of said drawer
at a location between said front portion of said drawer and
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said rear portion of said drawer, and wherein said first
sidewall 1s located at a first side edge of said bottom of said
drawer.

9. The communication patching system of claim 8,
wherein said {irst pivot includes a pin extending into a first
opening 1n said first sidewall of said drawer, and wherein
said first pivot includes a pull which allows for retraction of
said pin from said first opening 1n said first sidewall of said
drawer so that said first panel may be removed from said
drawer.

10. The communication patching system of claim 8,
wherein said first pivot includes a first key which extends
into a first keyhole 1n said first sidewall of said drawer, and
wherein said first keyhole includes a generally circular
portion 1n which said first key can freely rotate, and wherein
said second pivot includes a second key which extends into
a second kevhole 1n said second sidewall of said drawer, and
wherein said second keyvhole includes a generally circular
portion 1n which said second key can freely rotate.

11. The communication patching system of claim 10,
wherein said first keyhole include a first linear portion,
wherein said first key may be iserted into said first linear
portion 1n which said first key may not freely rotate, wherein
said second keyhole include a second linear portion, wherein
said second key may be inserted into said second linear
portion in which said second key may not freely rotate, and
wherein when said first and second keys are 1n said first and
second linear portions, said first panel 1s stopped 1n said
second position.

12. The communication patching system of claim 4,
further comprising;:

a stop for holding said first panel 1n said second position.

13. The communication patching system of claim 12,
wherein said stop includes a plunger attached to said first
sidewall of said drawer and selectively extendable mnto a
space beneath said first panel to support said first panel 1n
said second position.

14. The communication patching system of claim 12,
wherein said stop includes a moveable pin attached to said
first panel and selectively extendable to a position outward
of said first side of said first panel to engage said first
sidewall of said drawer when said first panel 1s 1n said
second position.

15. The communication patching system of claim 4,
wherein said first bulkhead 1s configured to present the first
set ol communications connectors 1n a first row extending in
a first direction, and wherein said pivot axis of said first
panel 1s substantially parallel to said first direction.

16. The communication patching system of claim 135,
wherein said second bulkhead is configured to present the
second set of communications connectors 1 a second row
extending 1n a second direction, and wherein said pivot axis
of said first panel 1s substantially parallel to said second
direction.

17. The communication patching system of claim 4,
wherein said first bulkhead 1s configured to present the first
set of communications connectors in only a first row.

18. A communication patching system comprising:

a drawer having a bottom, a front portion, a rear portion,

a first sidewall extending upward from said bottom, and
a second sidewall spaced from said first sidewall and
extending upward from said bottom, wherein said {first
and second sidewalls reside 1n an area between said
front portion of said drawer and said rear portion of said
drawer;

a first panel attached to said first and second sidewalls of

said drawer, said first panel having a front, a rear, a first
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side residing 1n an area between said front of said first
panel and said rear of said first panel, a second side
residing 1n an area between said front of said first panel
and said rear of said first panel, and a first bulkhead

a stop for holding said first panel in said second position.

12

first side residing in an avea between said front of said
first panel and said rear of said first panel, a second
side vesiding in an area between said front of said first
panel and said rear of said first panel, and a first

Presenting first holders for a single layer of a-daptersig d bulkhead configured to receive a first set of communi-
a Silingli 1‘1‘51(31”31' of Ifc éuplexkidép;ersl pop;llated }Qmo 3213 cations connectors in the form of LC duplex adapters
Sff?;kif ;; Zp‘;j; jg;;;j;z- uplex adapter has a having a SC simplex adapter footprint;
,, a first pivot directly pivotably attaching said first side o
optical fibers extending into backsides of said single layer % : dp 7 e g > g hig Jj g _f
ol adapters on a backside of said bulkhead:; 10 said [irst panel 10 said first sidewall of said drawer,
P . Sy . a second pivot directly pivotably attaching said second
patch cords connected to front sides of said single layer of . . . . .
. . side of said first panel to said second sidewall of said
adapters on a front side of said first bulkhead; _ . .
. . : : . : drawer, wherein said first and second pivots define a
a first pivot directly pivotably attaching said first side of _ _ .’ 1 and vwherein the ni _
said first panel to said first sidewall of said drawer; 4 xvot'axxs of said first panel, and w crein the pivot axis
a second pivot directly pivotably attaching said second 15 Of said first panel passes thr Of”’fgk said first af»zd second
side of said first panel to said second sidewall of said sidewalls above a plane of said bottom of said drawer;
drawer, wherein said first and second pivots define a and |
pivot axis of said first panel, and wherein the pivot axis a second b;f,;lkk.ead configured ff? receive a second set of
of said first panel passes through said first and second communications connectors in the form of LC duplex
sidewalls above a plane of said bottom of said drawer; 20 adapters having a SC simplex adapter footprint,
and wherein said second bulkhead is divectly or indivectly
a second bulkhead presenting secqnd holders for a SingI‘e connected to said drawer, whervein said first panel is
?yer 10f aqals;eI‘SjlWherem Sféld SeC%nir bulkhead 1s pivotable along said pivot axis of said first panel via
rectly or mdirectly connected 1o said drawet, said first pivot and said second pivot between a first
wherein said first panel 1s pivotable along said pivot axis 25 position and a second position, wherein said first
O_f said first panel via Saic_i _ﬁfSt pivot and said Se_c‘fjnd bulkhead is spaced from said second bulkhead by a first
P1E0t PEtW?(le%r a Ilirsltklliosglfm and (?fsecondigosmoné distance when said first panel is in said first position,
: lill.lemds?jl g’t 1(11 cad 15 ipace 'dmﬁm >dl ST?OI? wherein said first bulkhead is spaced from said second
ulkhead by a lirst distance when said Iirst panel 15 1 bulkhead by a second distance when said first panel is
said first position, wherein said first bulkhead 1s spaced 30 in said second position, and wherein said second
from said second bulkhead by a second distance when 7 . L .
. . . . . istance is greater than said first distance.
said first panel 1s 1n said second position, and wherein L : .
. . . . . 22. The communication patching system of claim 21,
said second distance 1s greater than said first distance. _ _ _ _
L . . wherein said patching system has a fiber port density of at
19. The communication patching system of claim 18, _ _
further comprising: 15 least ninety-six (96) fibers per 1 U space.

23. The communication patching system of claim 22,

wherein the fiber port density is formed entively by LC
duplex adapters.

24. The communication patching system of claim 22,
whevrein the fiber port density is one hundved forty-four (144)
fibers per 1 U space.

25. The communication patching system of claim 24,
wherein the fiber port density is formed by seventy-two (72)
LC duplex adapters.

26. The communication patching system of claim 21,
further comprising.

plural LC duplex adapters, each having a SC simplex

adapter footprint, mounted to said first and second

bulkheads;
optical fibers extending into backsides of said plural LC

20. The communication patching system of claim 18,
turther comprising:

a second panel attached to said first and second sidewalls
of said drawer, said second panel having a front, a rear, 40
a first side residing 1n an area between said front of said
second panel and said rear of said second panel, a
second side residing in an area between said front of
said second panel and said rear of said second panel,
and a third bulkhead presenting third holders for a 45
single layer of adapters, wheremn said second panel
overlies said first panel and 1s pivotable between a third
position and a fourth position;

a first stop for holding said first panel 1 said second

position; and 50 _ _
a second stop for holding said second panel 1n said fourth duplex adapters on backsides of said first and second
position. bulkheads; and

patch cords comnnected to front sides of said LC duplex

adapters on front sides of said first and second bulk-
heads.

27. The communication patching system of claim 26,
wherein said patching system has a fiber port density of at
least ninety-six (96) fibers per 1 U space.

21. A communication patching system comprising.

a drawer having a bottom, a front portion, a rear portion,
a first sidewall extending upward from said bottom, and 55
a second sidewall, spaced from said first sidewall and
extending upward from said bottom, wherein said first

and second sidewalls reside in an area between said

front portion of said drawer and said rear portion of 20. .Tke communfcarfo;? Rafﬁkmg system of claim 27,
said drawer: 0 wherein the fiber port density is one hundred forty-four (144)

a first panel attached to said first and second sidewalls of Jibers per 1 U space.
said drawer, said first panel having a front, a rear, a k% %k
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