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TELECOMMUNICATIONS PATCH
This application is being filed on 05 June 2007, 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 Gordon P. CLARK, a citizen of the U.S., and Loren J. MATTSON, a
citizen of the U.S., applicants for the designation of the U.S. only, and claims
priority to U.S. Utility Patent Application Serial No. 11/472,816 filed on 22 June
2006.

Technical Field

The present disclosure relates generally to devices for use in the
telecommunications industry, and various methods associated with such devices.
More particularly, this disclosure relates to a telecommunications connecting panel
assembly having a frame and connector modules pivotally mounted to the frame,
wHerein the connector modules include jacks on one side and wire terminations on

an opposite side.

Background

Local area networks and telecommunications connections often use
patch panels to enable cross-connection between telecommunications equipment.
Patch panels typically include front and rear connection locations. The rear
connections are typically a more permanent type of connection, such as insulation
displacement connectors to connect to copper based, twisted pair
telecommunications cable. The front connections of the patch panel can include any
of a variety of jacks for receipt of a plug of a patch cord or other transmission cable.
The jack and plug allows fairly rapid connection and disconnection between two
jacks in the same patch panel, or between one jack in the patch panel and another
jack in a nearby patch panel, with the patch cord. One type of jack and plug
arrangement for a patch panel is an RJ4S5 type connector. U.S. Patent No. 5,639,261
is an example of a cross-connect panel including rear insulation displacement
connectors, and front connector jacks for receiving plugs of patch cords.

There is an increasing need for cable management in order to protect
and organize the various cables. One area where damage and/or loss of performance

can occur with copper based, twisted pair cables is when excessive bending of the
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cable occurs. Falling below minimum bend radii of the cables can adversely affect
performance with the transmission of signals through the copper wire patch cords.
Another area of concern relates to difficulties that arise when coupling a plurality of
Jacks to the panel and maintaining separation of the cables associated with the jacks.
Therefore, there is a need for patch panels that address the cable management

concerns noted above.

Summary
One aspect of the present disclosure relates to a connecting panel

assembly including pivot modules that are pivotally connected to a frame of the
assembly. The pivot modules include a plurality of jack modules. The jack modules
have a plug opening on one side and wire terminations on an opposite side. The
pivot modules are pivotally coupled at opposite ends of the frame. The pivvot
modules can pivot from a closed position wherein the pivot modules are aligned
parallel with the frame, and an open angled position wherein the pivot modules are
positioned at an angled position relative to the frame. The assembly also includes a
support member that supports the pivot modules in the angled position.

A variety of examples of desirable product features or methods are set
forth in part in the description that follows, and in part will be apparent from the
description, or can be learned by practicing various aspects of the disclosure. The
aspects of the disclosure can relate to individual features as well as combinations of
features. It is to be understood that both the foregoing general description and the
following detailed description are explanatory only, and are not restrictive of the

claimed invention.

Brief Description of the Drawings

FIG. 1 is a front perspective view of an example patch panel
assembly in accordance with the principles of the present disclosure, the assembly
including a frame, a pair of pivot modules coupled to the frame in an open angled
position, and a first example cable manager;

FIG. 2 is a top view the patch panel assembly of FIG. 1 with the pivot
modules arranged in the angled position;

FIG. 3 is a rear perspective view of the patch panel assembly of FIG.

1 with the pivot modules arranged in the angled position;
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FIG. 4 is a front perspective view of the patch panel assembly of FIG.
1 with the pivot modules arranged in a closed positibn;

FIG. 5 is a rear perspective view of the patch panel assembly of FIG.
1 with the pivot modules arranged in the closed position;

FIG. 6 is a front perspective view of the patch panel assembly of FIG.
1 with a second example cable manager;

FIG. 7 is a front perspective view of the left side pivot module shown
in FIG. 1; ‘

FIG. 8 if a front perspective view of the pivot module shown in FIG.
7 with some of the cover members removed,

F1G. 9 is a rear perspective view of the pivot module shown in FIG.
7, '

FIG. 10 is a rear perspective view of the pivot module shown in FIG.
7 with some of the jack modules removed;

FIG. 11 is a front perspective view of one of the jack modules shown
in FIG. 1; |

FIG. 12 is an exploded perspective view of the jack module shown in
FIG. 11; |

FIG. 13 is a side view illustrating the substrate and electrical contacts
of the jack module shown in FIG. 11;

FIG. 14 is another side view of the substrate and electrical contacts
shown in FIG. 13;

FIG. 15 is a front view of the substrate and electrical contacts shown
in FIG. 13;

FIG. 16 is a front perspective view of another example patch panel
assembly in accordance with the principles of the present disclosure, the assembly
including a frame, a pair of pivot modules coﬁpled to the frame in a first open angled
position, a first example cable manager, and a nose piece;

FI1G. 17 is a rear pérspective view of the patch panel assembly of
FIG. 16 with the pivot modules arranged in the angled position;

FIG. 18 is a rear perspective view of the patch panel assembly of
FIG. 1 with the pivot modules arranged in a second open angled position and the

nose piece removed;
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FIG. 19 is a front perspective view of the patch panel assembly

shown in FIG. 18;
‘ FIG. 20 is a rear perspective view of the patch panel assembly of

FIG. 16 with the pivot modules arranged in a closed position;

FIG. 21 is a front pers’pective view of the patch panel assembly of
FIG. 1 with the pivot modules arranged in the closed position,;

FIG. 22 is a front perspective view of the left side pivoi module
shown in FIG. 16; ‘

FIG. 23 is a front perspective view of the left side pivot module
shown in FI1G. 22 with a pair of designator strips and a cover member removed; and

FIG. 24 is a rear perspective view of the left side pivot module shown

in FIG: 16.

Detailed Description
.Reference will now be made in detail to various features of the

present disclosure that are illustrated in the accompanying drawings. The present
disclosure relates to telecommunications patch panels, and more particularly relates
to patch panel assemblies that include connector modules that are pivotally
connected to a frame of the assembly. The connector modules include jack ports on
one side and wire termination locaﬁons on an opposite side. The connector modules
are pivotally coupled at opposite ends of the frame. The connector modules can
pivot from a closed position wherein the modules are aligned parallel with the
frame, and an angled position wherein the modules are locked in an angled position
non-parallel with the frame. In the angled position, the modules provide a shaped
structure that facilitates access to the jacks and reduces bend angles for cables

coupled to the jacks.

L. Panel Assembly of FIGS. 1-10 _

Referring now to FIGS. 1-5, an embodiment of a patch panel
assembly 10 is shown for use in connecting telecommunications equipment. Patch
panel assembly 10 is especially useful to cross-connect equipment through one or
more patch panel assemblies 10 or other panels. Patch panel assembly 10 mounts to
arack (e.g., a portion of a rack 22 shown in FIG. 1) of conventional construction.

The patch panel assembly 10 includes a frame 12, first and second pivot modules 14,
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16 pivotally mounted to the frame 12, a central support 18, and a cable manager 20.
The pivotvmodules 14, 16 are mounted to the frame 12 in such a way that they pivot
between a closed position (see FIGS. 4 and 5) and an open or angled positioned (see
FIGS. 1-3). The central support 18 supports the pivot modules 14, 16 in the closed
and open positions. '

The frame 12 includes front and rear planes or faces 30, 32, top and
bottom sides 34, 36, and first and second ends 38, 40. A pair of brackets 42, 44
extend from first and second ends 38, 40. The brackets 42, 44 include through holes
46 for purposes of mounting the frame to a rack (e.g., partial rack 22 shown in FIG.
1). The frame 12 defines first and second openings 48, 50 on opposite sides of the
support 18 sized to receive portions of the first and second pivot modules 14, 16.
The frame 12 also includes apertures 52, 54 at oppbsite ends 38, 40 through which
pivot fasteners (e.g., screws) extend for pivotally mounting the pivot modules 14, 16
to the frame 12. When the pivot modules 14, 16 are arranged in the closed position
(see FIGS. 4 and 5) the pivot modules extend in a direction generally parallel with
the front and rear faces 30, 32 and the brackets 42, 44. The pivot module 14 pivots
about a pivot axis Al (sée FIGS. 1 and 3) that passes through aperture 52. The pivot
module 16 pfvots about a pivot axis A2 that passes through aperture 54.

A pair of stiffener supports 60, 62 are positioned at opposite ends 38,
40 of the frame 12 between the top and bottom sides 34, 36. A cam stiffener support
64 is positioned between the top and bottom sides 34, 36 at a central location
between ends 38, 40. The support 64 includes locking cams 56 for securing the
pivot modules 14, 16 in either the open or closed position.

The first and second pivot modules 14, 16 each include front and rear
planes or faces 70, 72, first and second ends 74, 76, a plurality of connector jack
modules 78 positioned within rows of module openings 77, and an aperture 82
through which a pivot fastener extends for mounting the modules 14, 16 at the first
end 74. The pivot modules 14, 16 also include an aperture or indent 84 at a front
edge at the second end 76, and an aperture or indent 86 positioned along an end
surface at the second end 76. The apertures 84, 86 are used to lock the pivot
modules in the open position. The pivot modules 14, 16 have a height H and a
length L as shown in FIG. 8.

The connector jack modules 78 each include a front port for

receiving a plug and a plurality of rear insulation displacement connectors as
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described in further detail below related to FIGS. 11-15. The connector jacks
modules 78 are ali gned in two rows (shown stacked above and below each other in
the FIGS) with individual jack modules being spaced apart from each other. The
connector jack modules 78 are secured in the module openings 77 with a snap fit
connection.

A plurality of removable covers 80 are interspaced between the
connector jack modules 78. The covers 80 can include a clear material that provides
viewing through the covers 80. Designation labeling can be mounted behind the

covers 80. FIGS. 7-9 provide a close-up view of the pivot module 14. The upper

“row of connector jack modules 78 is offset in a forward direction from the lower row

of connector jack modules 78. Further, connector jack modules on the upper row
are offsct laterally from the connector jack modules in the lower row (i.e., the jack
modules in upper and lower rows are not aligned vertically) as shown in FIG. 1.

In alternative arrangements, the pivot modules have a different
arrangement of connector jack moduleé. For example, the rows of connector jack
modules and corresponding wire termination members can be arranged in a single
vertical plane rather than the offset orientation shown in the figures. In another
example, the connectof jack modules are positioned directly adjacént to each other
rather than being spaced apart.

The central support 18 includes front and rear ends 90, 92, top and
bottom spaced apart walls 94, 96, a stiffener post 98 positioned at the rear end 92
between the walls 94, 96, and stiffener posts 99 at the front end 90 between walls 94,
96 (see FIG. 5). The stiffener posts 98, 99 provide structure that spaces apart the
walls 94, 96 and secures the walls 94, 96 together. The support 18 further includes
cams 58 used to secure the pivot modules in the open or angled position, and side
bevels 102, 104 that act as stops for limiting the forward pivotal movement of the
pivot modules 14, 16.

The central support 18 acts as a guide track for movement of the

otherwise unsupported second ends 76 of the pivot modules 14, 16 between the

‘closed and open positions. The top and bottom sides 94, 96 provide a track structure

wherein the second ends 76 of the pivot modules 14, 16 move through a rotation
path between the closed position (see FIG. 4) and open position (see FIG. 1). The
side bevels 102, 104 and cams 58 are used to secure the pivot modules 14, 16 in the

open position. The locking cams 56, 58 can be mounted to the stiffener posts 64, 99.
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Screw heads allow the cams 56, 58 to be turned from the front of the panel assembly
10. Cams 56, 58 fit within the indents 84, 86 to secure the pivot modules in the
open or closed positions. Another example latching system configured to
releaseably retain a pivoting telecommunications module in place is disclosed in
U.S. Published Patent Application No. 2005/0191901, which application is
incorporated herein by reference. It will be appreciated that any other type of
latching arrangement could also be used. » '

The stiffener posts 60, 62, 64, 98, 99 can be separate pieces that are
connected to the frame 12 and support 18, or can be integrally formed as part of the
frame 12 and support 18. Further, the locking cams 56, 58 can be integrally formed
with the frame 12 and support 18 as separate pieces from the stiffeﬁer posts 60, 62,
64, 98, 99. |

The open position is attained by rotating the pivot module 14 from
the closed position (shown in FIGS. 4 and 5) in a clockwise direction and rotating
the pivot module 16 in a counterclockwise direction (as seen from the top view of
FIG. 2). When the pivot modules are rotated from the open position back into the
closed position, the pivot modules 14, 16 rotate in the counterclockwise and
clockwise directions, respectively. | ‘

An anglé of rotation a (see FIG. 2) of the pivot modules 14, 16 is
measured from the front face 30 of the frame 12 and the front face 70 of the pivot
modules. The rotation angle o between the close position of FIG. 4 and the open
position of FIG. 1 is about 10° to about 60°, and more preferably about 30° to about
35°. In the closed position, the back side of the pivot modules 14, 16 abuts against
the front face of the frame 12, which orients the pivot modules 14, 16 parallel with
the longitudinal dimension of the frame 12. In the open position shown in FIG. 1,
front side of the pivot modules 14, 15 abut against the bevels 102, 104. The cams 58
on the stiffeners 99 are used to lock the pivot modules 14, 16 in the open position
and the cams 56 on the stiffener 64 are used to lock the pivot modules 14, 16 in the
closed position. In alternative arrangements, the panel assembly 10 can include
additional locking cams 56, 58 positioned along the module support 18 to hold the
pivot modules at different angled positions.

Furthermore, the panel assembly 10 can be configured to permit the
pivot modules 14, 16 to rotate beyond the open angled 'positioh shown in FIG. 1. In

one arrangement, the module support 18 can have a greater length (measured from
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the front end 90 to the rear end 92 at the frame 12) and width (measured between
outer edges of side bevels 102, 104) that could support the pivot modules in rotated
positions with an angel o greater than shown in FIG. 1. In other arrangements, the
panel assembly is confi gﬁred to permit the pivot modules 14, 16 to pivot away from
the module support as shown in FIGS. 18 and 19 to an angle « of, for example,
greater than 60°, and preferably about 80° to about 100°. The side bevels 102, 104

may need to be removed or modified in order to permit such rotation. The capability

_ to rotate the pivot modules 14, 16 into a range of different angled positions can

- provide improved operability for a user connecting plugs, connectors, wires, etc. to

the pivot modules 14, 16.

When coupling patch cords (not shown) to the connector jack
modules 78, orienting the pivot modules at an angle within these preferred ranges of
angles provides strain relief in the cables that helps prevent cable damage and/or loss
of cable performance. The cable positioning provided by the angled pivot modules
14, 16 in the angled position helps reduce the likelihood of falling below the
minimum bend radius of the cable as each cable travels to other connector jack
modules or other equipment. Such strain relief is advantageous over a perpendicular .
mounting of the connector plug relative to the cable pathway.

When operating the patch panel assembly 10 during coupling of
wires and cables to the pivot modules 14, 16, each pivot module 14, 16 is first
positioned in the closed orientation (shown in FIGS. 4 and 5) wherein a front face of
the pivot module is aligned generally parallel with a front face or surface 32 of the
frame 12. Because the frame 12 is configured as a linear member between opposite
ends 38, 40 that is aligned generally parallel with the brackets 42, 44, the pivot
modules 14, 16 are also aligned generally parallel with each other when they are
each in the closed position. In the closed position, it can be easier to use a
termination tool (not shown) to mount wires (not shown) to each of the jack modules
78. When the wires have been mounted to the wire jack modules 78, the locking
cams 56, 58 are released to allow rotation of the pivot modules 14, 16 into an angled
position relative to the frame 12. The pivot modules 14, 16 rotate until the second
ends 76 engage the locking cams 56, 58 of the stiffener 99 at the front end 90 of the
central support 18. Fasteners 100 can be used to secure the pivot modules 14, 16 in

the angled position as shown in FIGS. 1-3.
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The pivot modules 14, 16 rotate about a pivot fastener inserted into
aperture 82, which are aligned parallel with apertures 52, 54 and stiffeners 60, 62 of
the frame 12. Similar fasteners are also preferably provided at the bottom of the
frame 12. The axis of rotation of the pivot modules 14, 16 via the pivot fastener
extending through the aperture 82 is aligned generally parallel with the front face 30
of the frame and face 70 of the pivot modules. The fastener extending through
apertures 52, 54, 82 can be, for example, a screw that is inserted through the opening
82 into the openings 52, 54 defined in the plastic body of stiffeners 60, 62. The
screw can provide both fastening function to secure the pivot modules 14, 16 to the

frame 12 while permitting the pivot modules 14, 16 to pivot relative to the frame 12.

1L Jack Module of FIGS. 11-15

Referring now to FIGS. 11-12, one of the jack modules 78 shown in
FIG. 10 is described in further detail. The jack modules 78 include a dielectric
housing 122 having a front piece 124 and a rear piece 126. The front and rear pieces
124, 126 can be interconnected by a snap fit connection. The front piece 124 defines
a front port 128 sized and shaped to receive a conventional telecommunications plug
(e.g., an RJ style plug such as an RJ 45 plug). The rear piece 126 defines an
insulation displacement connector interface and includes a plurality of towers 130
adapted to house insulation displacement connector blades/contacts.

The jack modules 78 further include a circuit board 132 that mounts
between the front and rear pieces 124, 126 of the housing 122. A plurality of
contact springs CS;-CSg are terminated to a front side of the circuit board 132. A~
plurality of insulation displacement connector blades IDC,-1DCj are terminated to a
back side of the circuit board 132. The contact springs CS,-CSgextend into the front
port 128 and are adapted to be electrically connected to corresponding contacts
provided on a plug when the plug s inserted into the front port 128. The insulation
displacement connector blades IDC-IDC; fit within the towers 130 of the rear piece
126 of the housing 122. The circuit board 132 has tracks T,-Ts (e.g., tracings, see
FIGS. 14-17) that respectively electrically connect the contact springs CS-CSgto
the insulation displacement connector blades IDC,-IDCs. _

In use, wires are electrically connected to the contact springs CS,-CSg
by inserting the wires between pairs of the insulation displacement connector blades

IDC,-IDCg. When the wires are inserted between pairs of the insulation
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displacement connector blades IDC,-IDCs, the blades cut through the insulation of
the wires and make electrical contact with the center conductors of the wires. In this
way, the insulation displacement connector blades IDC,-IDCs, which are electrically
connected to the contact springs CS,-CSsg by. the tracks on the circuit board, provide
an efficient means for electrically connecting a twisted pair of wires to the contact
springs CS-CSg of the jack modules 78.

The contact springs CS;-CS; are shown more clearly in FIGS. 13-15.
The relative positioning, shape and curvature of the contact springs CS,-CSg is
preferably adapted to provide some initial crosstalk compensation at the jack module
78.

Each jack modules 78 includes a resilient latch tab 134 (see FIG. 11)
on a top side and a pair of latch posts 136 (see FIG. 12) on a bottom side. The latch
tab 134 is received into a latch tab opening 88 (see FIG. 10) at a top side of the
module openings 77 in the pivot modules 14, 16, and the latch posts 136 are
received into latch post openings 89 (see FIG. 10) at a bottom side of each of the
module openings 77 of the pivot modules 14, 16. The jack modules 78 is snap fit
into the module opening 77 by first inserting the latch posts 136 into the openings 89
from the back side of the pivot module 14, 16, and then rotating the jack module
until the latch tab 134 locks within the opening 88. In alternative arrangements, the
jack modules can be secured to the pivot modules 14, 16 with other connection
means such as fasteners and adhesives. Preferably, the jack modules 78 are

connected to the pivot modules 14, 16 with a releasable connection.

1. Panel Assembly of FIGS. 16-24

Referring now to FIGS. 16-24, another example panel assembly 200
is shown and described. The panel assembly 200 includes many of the same or
similar features as shown with reference to panel assembly 10 described above with
reference to FIGS. 1-15. The panel assembly additionally includes a removable
nose piece 93 secured to a front surface 91 of the module support 18. The nose
piece 93 is secured to the module support 18 by fasteners such as, for example,
manual pop rivets 95 that extend through the nose piece 93 into the front surface 91.
The nose piece 93 has features that replace the function of side bevels 102, 104

shown in FIG. 1. By pulling out the pop rivets 95, the nose piece 93 can be removed

10
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from the module support 18. Once the nose piece 93 is removed, the pivot modules
14, 16 can be pivoted past the nose piece 93 and module support 19 to an open
position as shown in FIGS. 18 and 19. ‘

The pivot modules 14, 16 of panel assembly 200 include jack
modules 78 that are staggered from left to right relative to one another as in panel
assembly 10. However, the upper and lower rows of jack modules 78 on each pivot
module 14, 16 are not staggered from front to back (see FIG. 21) as are the rows of
jack modules 78 in panel assembly 10. Additionally, as also shown in FIGS. 21-23,
each of the pivot modules 14, 16 has clear windows 81 for holding icons such as
data/voice icons (not shown) or other identification material. The windows 81 can
be covered with a cover member 80 (see FIG. 23) or other structure that prohibits
viewing the windows 81. The pivdt modules 14, 16 also include designation strips
110 over which clear slide windows can be mounted. The designation strips 110
allow designation information to be provided adjacent the ports.

The pivot modules 14, 16 of panel assembly 200 include a shield

member 112 between the upper and lower rows of jack modules (see FIG. 24). It

will be appreciated that the shield member 112 can define the openings 89 for

receiving the posts/pegs provided at the underside of the jack modules. The shield
can comprise materials adabted for blocking transmissions that may cause cross-talk
between the jack modules. Some example materials include metallic or carbon filled
materials. _

The latching arrangement for securing the pivot modules 14, 16 in
place in panel assembly 200 works in a similar manner as described above with
reference to panel assembly 10. For example, the pivot modules 14, 16 include
recesses 84, 86 oﬁ the end of the pivot modules 14, 16 for receiving the locking
cams 56, 58 of the stiffening members 64, 99 to hold the pivot module in either the
closed position (see FIG. 21) or the open angled position (see FIG. 19).

The pivot modules 14, 16 further include, with reference to FIG. 23,
recesses 114, 116 at top and bottom sides at the end of the pivot modules 14, 16.
The recesses 114, 116 allow the pivot modules 114, 116 to better slide between the
upper and lower walls 94, 96 of the module support 18 when rotating between the
open (FIG. 19) and closed positions (FIG. 21).

11
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1V. Summary and Conclusion

A telecommunications device in accordance with inventive principles
disclosed herein includes a frame and a plurality of pivot modules mounted to the
frame. The frame has a length that extends from a left end to a right end of the
frame. The frame includes a left mounting bracket positioned at the left end of the
frame and a right mounting bracket positioned at the right end of the frame. The
frame also includes upper and lower portions that extend along the length of the
frame. The pivot modules are mounted between the upper and lower portions of the
frame and between the left and right ends of the frame. Each of the pivot modules

include a front side at which a plurality of front connectors are located, and a rear

side at which a plurality of rear connectors are located. The pivot modules are

pivotally movable about generally upright pivot axes that extend between the upper
and lower portions of the frame. The pivot axes is located adjacent one of the first
and second ends of the pivot modules. Each pivot module has a height that extends
between the upper and lower portions of the frame and a length that extends between
the left and right ends of the frame. The lengths of the pivot modules are longer
than the heights, and the lengths of the pivot modules are generally perpendicular
relative to the pivot axes. The lengths of the pivot modules extend from first to
second ends of the pivot modules. 7
Another telecommunications device in accordance with inventive
principles disclosed herein includes a frame, a central support, and first and second
pivot modules. The frame has a length that extends from a left end to a right end of
the frame. The frame includes a left mounting bracket positioned at the left end of
the frame and a right mounting bracket positioned at the right end of the frame. The
frame also includes upper and lower portions that extend along the length of the
frame. The central support projects forwardly from the frame at a central region
located between the left and right ends of the frame. The first pivot module is
mounted to the frame between the left end of the frame and the central support. The
first pivot module includes a front side at which a plurality of front connectors are
located and a rear side at which a plurality of rear connectors are located. The first
pivot module has an outer end positioned adjacent the left mounting bracket and an
inner end positioned adjacent the central support. The first pivot module is pivotally
movable relative to the frame about a generally upright first pivot axes located

adjacent the outer end of the first pivot module. The inner end of the first pivot

12
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module is supported by the central support. The second pivot module is mounted to
the frame between the right end of the frame and the central support. The second
pivot module includes a front side at which a plurality of front connectors are
located and a rear side at which a plurality of rear connectors are located. The
second pivot module has an outer end positioned adjacent the right mounting bracket
and an inner end positioned adjacent the central support. The second pivot module
is pivotally movable relative to the frame about a generally upright second pivot
axes located adjacent the outer end of the second pivot module. The inner end of the
second pivot module is supported by the central support. The first and second pivot
modules are pivotally movable to an angled position in which the inner ends of the
first and second pivot modules are forwardly offset from the frame and the first and
second pivot modules define a generally v-shaped configuration.

The above specification provides a complete description of the
invention. Since many embodiments of the invention can be made without departing
from the spirit and scope of the invention, certain aspects of the invention reside in

the claims hereinafter appended.
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WHAT IS CLAIMED IS:

1. A telecommunications device combrising:

a frame having a length that extends from a left end to a right end of
the frame, the frame including a left mounting bracket positioned at the left end of
the frame and a right mounting bracket positioned at the right end of the frame, the
frame also including upper and lower portions that extend along the length of the
frame; and
_ a plurality of pivot modules mounted between the upper and lower
portions of the frame and between the left and right ends of the frame, each of the
pivot modules including a front side at which a plurality of front connectors are

" located and a rear side at which a plurality of rear connectors are located, the pivot
modules being pivotally movable about generélly upright pivot axes that extend
between the upper and lower portions of the frame, each pivot module having a
height that extends between the upper and lower portions of the frame and a length
that extends between the left and right ends of the frame, the lengths of the pivot
modules being longer than the heights, the lengths of the pivot modules being
generally perpendicular relative to the pivot axes, the lengths of the pivot modules
extending from first to second ends of the pivot modules, and the pivot axes being

located adjacent one of the first and second ends of the pivot modules.

2. The telecommunications device of claim 1, wherein the front

connectors include ports for receiving plugs.

3. The telecommunications device of claim 2, wherein the rear

connectors include insulation displacement connectors.

4. The telecommunications device of claim 3, wherein the ports and the
insulation displacement connectors are provided on jack modules secured to the
pivot modules, wherein each jack module includes one of the ports and a plurality of

the insulation displacement connectors.

14



WO 2007/149215 PCT/US2007/013233

S. The telecommunications device of claim 1, wherein the connector

modules are aligned along a line that extends from the first end to the second end of

the frame.

6. The telecommunications device of claim 5, wherein only two of the

pivot modules are mounted to the frame.

7. The telecommunications device of claim 1, wherein the pivot
modules are each pivotally movable about the pivot axes between at least first and
second positions, and wherein the telecommunicationsvpanel' has a latch arrangement

for securing the pivot modules in at least the first and second positions.

8. A telecommunications device comprising;:

a frame having a length that extends frbm a left end to a right end of
the frame, the frame including a left mounting bracket positioned at the left end of
the frame and a right mounting bracket positioned at the right end of the frame, the
frame also including upper and lower portions that exterid along the length of the
frame;

a central support that projects forwardly from the frame at a central
‘region located between the left and right ends of the frame;

a first pivot module mounted to the frame between the left end of the
frame and the central support, the first pivot module including a front side at which a
plurality of front connectors are located and a rear side at which a plurality of rear
connectors are located, the first pivot module having an outer end positioned
adjacent the left mounting bracket and an inner end positioned. adjacent the central
support, the first pivot module being pivotally movable relative to the frame about a
generally upright first pivot axes located adjacent the outer end of the first pivot
module, and the inner end of the first pivot module being supported by the central
support;

a second pivot module mounted to the frame between the right end of
the frame and the central support, the second pivot module including a front side at
which a plurality of front connectors are located and a rear side at which a plurality
of rear connectors are located, the second pivot module having an outer end

positioned adjacent the right mounting bracket and an inner end positioned adjacent
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the central support, the second .pivot module being pivotally movable relative to the
frame about a generally upright second pivot axes located adjacent the outer end of
the second pivot module, and the inner end of the second pivot module being
supported by the central support; and »

the first and second pivot modules being pivotally movable to an
angled position in which the inner ends of the first and second pivot modules are
forwardly offset from the frame and the first and second pivot modules define a

generally v-shaped configuration.

9. The telecommunications device of claim 8, wherein the first and
second pivot modules are pivotally movable to a non-angled position in which the

front sides of the first and second pivot modules are generally co-planar.

10. The telecommunications device of claim 9, wherein latches are
provided at the central support for securing the first and second pivot modules in the

angled and non-angled positions.

11. The telecommunications device of claim 10, wherein the central
support includes upper and lower tracks for guiding the inner ends of the first and
second pivot modules as the first and second pivot modules are moved between the

angled and non-ahgled positions.

12. . The telecommunications device of claim 8, wherein the first and
second pivot modules can be pivoted to open positions in which the inner ends of

the pivot modules are moved forwardly past the central support.

13. The telecommunications device of claim 12, wherein the central
support includes a nose piece that can be removed to allow the first and second pivot

modules to be pivoted forwardly past the central support to the open positions.

14. The telecommunications device of claim 8, wherein the front
connectors are aligned along lines that extend generally radially outwardly from the

pivot axes.
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15. The telecommunications device of claim 8, where the first and second
pivot modules each include two horizontal rows of front connectors, the rows of
front connectors being aligned along lines that extend radially outwardly from the

pivot axes.

16. The telecommunications device of claim 8, wherein at least some of
the front connectors of the first pivot module are offset different distances from the
first pivot axis, and at least some of the front connectors of the second pivot module

are offset different distances from the second pivot axis.

17. The telecommunications device of claim 8, wherein the front
connectors of the first pivot module are offset at progressively greater radial
distances from the first pivot axis, and the front connectors of the second pivot
module are offset at progressively greater radial distances from the second pivot

axis.

18. The telecommunications device of claim 8, wherein all of the front
connectors of the first pivot module offset to the right of the first pivot axis, and all
of the front connectors of the second pivot module are offset to the left of the second

pivot axis.
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