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TOOLLESS PANEL MOUNTING SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is being filed on March 6, 2020 as a PCT International Patent
Application and claims the benefit of Chinese Patent Application No. 201910173609.1,
filed on March 8, 2019, and claims the benefit of Chinese Patent Application No.
2019202999901, filed on March 8, 2019, and claims the benefit of Chinese Patent
Application No. 201910814851 .2, filed on August 30, 2019, and claims the benefit of
Chinese Patent Application No. 201921442641.7, filed on August 30, 2019, the

disclosures of which are incorporated herein by reference in their entireties.

TECHNICAL FIELD
[0002] A system and method of connecting telecommunications panels to a

telecommunications rack.

BACKGROUND
[0003] Traditionally, telecommunications panels are mounted to telecommunications
racks of frames and cabinets with fasteners. The fasteners extend through apertures in the
end flanges of the panel and apertures in the spaced apart vertical rails. This system and
method of attaching panels to the rails of the racks takes significant effort and time. It is
desirable to develop new systems and methods that would facilitate easier and quicker

mounting of panels to the telecommunications racks.

SUMMARY
[0004] The present disclosure provides a system and method that facilitates toolfree
installation and removal of a telecommunications panel to a telecommunications rack. In
one embodiment, the installation and removal involves simple and quick actions done by
hand. In another embodiment, the system and method includes mounting clip members.
The mounting clips interface between the panel and the rack to provide a secure
engagement between the panel and rack without the need to tighten the panel to the rack
with screws or bolts. In yet another embodiment, the mounting clips can be used to mount
panels to racks with rail members having apertures of different sizes and shapes. In one
example, toolless mounting features can be incorporated into the clips that are mounted to
existing panels to allow such existing panels to be retrofitted to a toolless connection

system. In another example, toolless mounting features can be integrated directly with the
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flanges of a panel thereby eliminating the need for separate clips.

BRIEF DESCRIPTION OF THE FIGURES
[0005] FIG. 1 is a front view of a panel mounted to a rack with a mounting clip
according to an embodiment of the present disclosure;
[0006] FIG. 2 is a rear isometric view of the mounting clip of the present disclosure
engaged with the rack and panel;
[0007] FIG. 3 is a front isometric view of the mounting clip of the present disclosure
engaged with the rack and panel;
[0008] FIG. 4 is an isometric view of the mounting clip of FIG. 1;
[0009] FIG. 5 is an isometric view of the mounting clip of FIG. 1;
[0010] FIG. 6 is a rear isometric view of the mounting clip and panel of FIG. 1 in a
disengaged position;
[0011] FIG. 7 is a rear isometric view of the mounting clip and panel of FIG. 1 in an
engaged position;
[0012] FIG. 8 is a front isometric view of the mounting clip and panel of FIG. 1 in an
engaged position;
[0013] FIG. 9 is a partial cross-sectional isometric view of the mounting clip and panel
of FIG. 1 in an engaged position;
[0014] FIG. 10 is a top view of the mounting clip and panel assembly mounted to the
rack in a first position;
[0015] FIG. 11 is a top view of the mounting clip and panel assembly mounted to the
rack in a first position;
[0016] FIG. 12 is a rear isometric view of the mounting clip with converter inserts
engaged with the panel,
[0017] FIG. 13 is a rear isometric view of the mounting clip with converter inserts
engaged with the panel and the rail;
[0018] FIG. 14 is a rear isometric view of an alternative embodiment of a mounting
clip of the present disclosure engaged with the panel with the rack shown in phantom
lines;
[0019] FIG. 15-17 is a rear isometric view of the mounting clip of FIG. 14 engaged
with different telecommunication components;
[0020] FIG. 18 is a front view of the mounting clip of FIG. 14 secured to a panel,
[0021] FIG. 19 is a front view of the mounting clip of FIG. 14 unsecured from a panel,
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[0022] FIG. 20 is an enlarged view of a portion of FIG. 18;

[0023] FIG. 21 is an enlarged view of a portion of FIG. 19;

[0024] FIG. 22 is an exploded front isometric view of the mounting clip of FIG. 14;
[0025] FIG. 23 is an exploded rear isometric view of the mounting clip of FIG. 14;
[0026] FIG. 24 is an exploded rear isometric view of an alternative embodiment of a
mounting clip of the present disclosure;

[0027] FIG. 25 is a rear isometric view of the mounting clip secured to a panel;
[0028] FIG. 26 is a rear isometric view of the mounting clip and panel secured to a
rail;

[0029] FIG. 27 is a front isometric view of the mounting clip secured to another panel;
and

[0030] FIG. 28 is a front view of the mounting clip secured to the panel of FIG. 27.

DETAILED DESCRIPTION
[0031] Referring to FIGS. 1-13, an embodiment of the telecommunications panel
assembly of the present disclosure is described in further detail. In the depicted
embodiment, the telecommunications panel assembly is adapted to be mounted to a
telecommunications rack without requiring the use of tools (e.g., wrenches, screwdrivers,
etc.). In the depicted embodiment, the panel can be secured to the rack without the need
of fasteners such as screws and bolts. In the depicted embodiment, the panel of the
present disclosure is configured to be easily mounted securely to the rack by hand.
[0032] In the depicted embodiment, the telecommunications panel assembly is
configured to be mounted to a telecommunications rack 10. In the depicted embodiment,
the rack 10 includes a first vertical rail 12 and a second vertical rail 14. In the depicted
embodiment, the first and second vertical rails 12, 14 are in the same plane and parallel to
each other. In the depicted embodiment, the first and second vertical rails 12, 14 define a
vertical column of rail openings. It should be appreciated that many alternative rack
configurations are possible.
[0033] In the depicted embodiment, the panel assembly includes a panel 16. The
panel 16 includes a first end 18 and a second end 20. The first and second ends 18, 20 are
separated by a length L of the panel. The length L of the panel extends along a first
dimension. In the depicted embodiment, the panel 16 also includes a height H that extends
along a second dimension that is perpendicular with respect to the first dimension. In the

depicted embodiment, the first dimension of the panel (the length L) is horizontally
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orientated when the panel 16 is mounted to the telecommunications rack 10. In the
depicted embodiment, the panel 16 includes a front surface 22 and a back surface 24. It
should be appreciated that many alternative panel configurations are possible.

[0034] In the depicted embodiment, the panel 16 includes mounting flanges 26, 28 at
the first and second ends 18, 20. In the depicted embodiment, the mounting flanges 26, 28
have opposite front and back sides, which are defined by the front and back surfaces 22,
24 of the panel 16. In the depicted embodiment, the mounting flanges 26, 28 each define
panel mounting openings 60, 62 that are adapted to align with the rail openings 40, 42
when the panel 16 is mounted to the telecommunications rack 10. In the depicted
embodiment, the panel mounting openings 60, 62 are elongated along the first dimension.
It should be appreciated that many alternative panel flange configurations are possible.
[0035] In the depicted embodiment, the panel assembly includes mounting clips 30, 32
that mount to the back sides of the mounting flanges 26, 28. In the depicted embodiment,
the mounting clips 30, 32 are identical and interchangeable. Therefore, for simplicity,
only one of the mounting clips 30, 32 will be described in further detail herein. It should
be appreciated that in alternative embodiments the mounting clips 30, 32 need not be
identical and need not be interchangeable.

[0036] In the depicted embodiment, the mounting clip 30 is configured to slide into
engagement with the mounting flange 26. In the depicted embodiment, the mounting clip
30 slides into engagement with the mounting flange 26 generally along the first
dimension. In particular, the mounting clip 30 of the depicted embodiment includes
retention tabs 64, 66 that fit within the panel mounting openings 60, 62 and allow the
mounting clips 30, 32 to slide along the first dimension relative to the panel 16. When the
retention tabs 64, 66 are slid into engagement with the mounting openings 60, 62, the
retention tabs 64, 66 limit the movement of the mounting clip 30 in the forward and
rearward direction while simultaneously allowing side-to-side motion in the first
dimension. It should be appreciated that many alternative configurations are possible.
[0037] In the depicted embodiment, the retention tabs 64, 66 have identical
constructions; therefore, only one of the tabs 64, 66 will be described further herein. In
the depicted embodiment, retention tab 64 includes a first portion 68 that extends
forwardly from the front face 46 of the front leg 44 (i.e., forwardly from the main body of
the mounting clip 30). The retention tab 64 includes a second portion 70 that extends
laterally from the first portion 68 in a direction towards the center of the panel 16 (i.e.,

towards a central reference plane that bisects the panel 16 that is perpendicular with
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respect to the first direction). It should be appreciated that many alternative tab
configurations are possible.

[0038] In the depicted embodiment, the mounting clip 30 is a molded plastic part. The
mounting clip 30 includes an L-shaped main body. The L-shaped main body includes a
front leg 44 having a front face 46 and a rear face 48. The L-shaped main body includes a
rear leg 50 that projects rearwardly from the front leg 44. The rear leg 50 has a first side
52 that faces laterally toward the front leg 44 and a second side 54 that faces laterally
away from the front leg 44.

[0039] In the depicted embodiment, the mounting clip 30 includes a flexible latch 34
that engages the first and second rails 12, 14 to secure the panel 16 to the
telecommunications rack 10. In the depicted embodiment, the flexible latch 34 is located
at the first side 52 of the rear leg 50 and has a base end 58 integral with the rear leg 50. In
the depicted embodiment, the latch 34 is a flexible cantilever latch. It should be
appreciated that many alternative configurations are possible for releasably retaining the
panel 16 to the rack 10.

[0040] In the depicted embodiment, the mounting clip 30 includes a stabilization
spring 56 that engages the panel 16 to bias the mounting clips 30, 32 away from one
another along the first dimension. In the depicted embodiment, the stabilization spring 56
is located at the second side 54 of the rear leg 50. In the depicted embodiment, the
stabilization spring 56 has a base end 58 that is integral with the rear leg 50. In the
depicted embodiment, the stabilization spring 56 is formed by a flexible cantilever element
having a base end 58 integral with the main body of the mounting clip 30. It should be
appreciated that many alternative configurations are possible for automatically taking up
the slack between the panel 16 to the rack 10.

[0041] In the depicted embodiment, the mounting clip 30 includes rearwardly
projecting mounting projections 36, 38. The mounting projections 36, 38 are adapted to fit
within the rail openings 40, 42 when the panel 16 is mounted to the telecommunications
rack 10. In the depicted embodiment, the mounting projections 36, 38 project rearwardly
from the rear face 48 of the front leg 44. It should be appreciated that many alternative
configurations of the mount projections are possible.

[0042] In the depicted embodiment, the mounting projections 36, 38 have a first
transverse cross-sectional profile. The mounting clip 30 is configured to include converter
inserts 76 that mount over the mounting projections 36, 38 to provide second transverse

cross-sectional profiles that are larger than the first transverse cross-sectional profiles. In
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the depicted embodiment, the first transverse cross-sectional profiles are compatible with
rail openings 40, 42 that are round and the second transverse cross-sectional profiles are
compatible with rail openings 40, 42 that are square. In the depicted embodiment, the first
transverse cross-sectional profile is round and the second transverse cross-sectional profile
is square. It should be appreciated that many other cross-sectional profiles are possible. It
should also be appreciated that cross-sectional profiles that are compatible with round rail
openings do not necessarily need to be round and cross-sectional profiles that are
compatible with square rail openings do not necessarily need to be square. For example, a
shape with more than five sides could be from a cross-sectional profile that is compatible
with round rail openings. It should also be appreciated that many alternative
configurations of the converter inserts are possible.

[0043] In the depicted embodiment, the mounting clip 30 includes a release button 72.
In the depicted embodiment, the release button 72 is coupled to the flexible latch 34. In
the depicted embodiment, the release button 72 is configured such that it is pressed to flex
the flexible latch 34 to release the panel 16 from the rack 10. In the depicted embodiment,
the release button 72 extends along the first dimension outwardly beyond the mounting
flange 26. The release buttons 72 on opposing mounting clips 30, 32 are moveable along
the first dimension towards each other to move the flexible latches 34 to a released
position. In the depicted embodiment, the release button 72 extends from the flexible
latch 34 through a slot 74 defined in the front leg 44. When the release button 72 on the
mounting clips 30, 32 on either side of the rack 10 are pressed simultaneously in a
direction towards each other (i.e., towards the center of the panel 16), the panel 16 is
released from the telecommunications rack 10. It should be appreciated that many
alternative configurations for easy release of the panel 16 from the rack 10 are possible.
[0044] In the depicted embodiment, the mounting clip 30 is allowed to float laterally
in the first dimension relative to the panel 16 while still being secured to the panel 16. In
the depicted embodiment, each of the mounting clips 30, 32 have a range of sliding
movement along the first dimension relative to the panel 16 that is at least 1.5 millimeters.
The lateral float allows the mounting projections 36, 38 to align with the rail openings 40,
42 while taking into account assembly and manufacturing tolerance of the panel 16 and
rack 10. The disclosed configuration with the stabilization spring 56 also results in a snug
fit, thereby minimizing rattle and vibrations between the panel 16 and the rack 10. The
stabilization spring 56 takes up the slack in the lateral direction (first dimension). It

should be appreciated that many alternative configurations are possible.
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[0045] According to one embodiment of the present disclosure, a component is
provided that is adapted for attaching a telecommunications panel 16 to a first
telecommunications rack 10. The first telecommunications rack 10 includes first rail
openings 40, 42 having a first shape and size (e.g., round). The component is also adapted
for attaching the telecommunications panel 16 to a second telecommunications rack 10
including second rail openings 40, 42 having a second shape and size (e.g., square). In the
depicted embodiment, the component includes a clip 30 adapted to mount to a backside of
a mounting flange 26 of the telecommunications panel 16.

The clip 30 includes mounting projections 36, 38 sized to be received within the first rail
openings 40, 42 (e.g., round), thereby making the telecommunications panel 16
compatible with the first telecommunications rack 10 and converter pieces 76 sized to be
received within the second openings 40, 42 (e.g., square). The converter piece 76 is
configured to mount over the mounting projections 36, 38, thereby making the
telecommunications panel 16 compatible with the second telecommunications rack 10.
[0046] The present disclosure provides a component adapted for attaching a
telecommunications panel 16 to a telecommunications rack 10. In the depicted
embodiment, the telecommunications rack 10 includes rail openings 40, 42. The
component includes a clip 30 adapted to slideably mount to a back side of a mounting
flange 26 of the telecommunications panel 16. The clip 30 includes mounting projections
36, 38 configured to be received within the rail openings 40, 42.

[0047] The present disclosure also provides a component for attaching a
telecommunications panel 16 to a telecommunications rack 10. In one embodiment, the
component includes a mounting clip 30 including a molded plastic part having an L-
shaped main body. The L-shaped main body includes a front leg 44 having a front face 46
and a rear face 48. The L-shaped main body includes a rear leg 50 that projects
rearwardly from the front leg 44. The rear leg 50 has a first side 52 that faces in a first
lateral direction toward the front leg 44 and a second side 54 that faces in an opposite
second lateral direction away from the front leg 44. The component includes a flexible
cantilever latch 34 located at the second side 54 of the rear leg 50. The flexible cantilever
latch 34 has a base end 58 integral with the rear leg 50. In the depicted embodiment, a
stabilization cantilever spring 56 is located at the first side 52 of the rear leg 50 and has a
base end 58 integral with the rear leg 50. In the depicted embodiment, mounting
projections 36, 38 project rearwardly from the rear face 48 of the front leg 44. Retention

tabs 64, 66 are provided at the front face 46 of the front leg 44. The retention tabs 64, 66

7



WO 2020/185550 PCT/US2020/021365

include first portions 68 that project forwardly from the front face 46 of the front leg 44
and second portions 70 that project away from the first portions 68 in the second lateral
direction.

[0048] While the toolless mounting features have been shown incorporated into clips
30, 32, in other examples, such features can be integrated directly (e.g., unitary or integral)
into the flanges 26, 28 of a panel 16 to allow the panel 16 to be mounted to a rack 10
without tools.

[0049] Referring to FIGS. 14-23, an alternative embodiment of the clip 30 is described
in detail. In the depicted alternative embodiment, the mounting clip 80 mounts to the back
sides of the mounting flanges 26, 28 of the panel 16. In the depicted embodiment, the
mounting clips 80, 82 are identical and interchangeable. Therefore, for simplicity, only
one of the mounting clips 80, 82 will be described in further detail herein. It should be
appreciated that in alternative embodiments the mounting clips 80, 82 need not be
identical and need not be interchangeable.

[0050] In the depicted embodiment, the mounting clip 80 is configured to abut the
front surface 22 of the mounting flange 28 of the panel 16. In the depicted embodiment,
the mounting clip 80 is a molded plastic part. The mounting clip 80 includes an L-shaped
main body. The L-shaped main body includes a front leg 82 having a front face 84 and a
rear face 86. The L-shaped main body includes a rear leg 88 that projects rearwardly from
the front leg 82. The rear leg 88 has a first side 90 that faces laterally toward the front leg
82 and a second side 92 that faces laterally away from the front leg 82.

[0051] In the depicted embodiment, the mounting clip 80 includes a flexible latch 94
that engages the first and second rails 12, 14 to secure the panel 16 to the
telecommunications rack 10. In the depicted embodiment, the flexible latch 94 is located
at the first side 90 of the rear leg 88 and has a base end that is integral with the rear leg 88.
In the depicted embodiment, the latch 94 is a flexible cantilever latch. It should be
appreciated that many alternative configurations are possible for releasably retaining the
panel 16 to the rack 10.

[0052] In the depicted embodiment, the mounting clip 80 includes rearwardly
projecting mounting projections 96, 98. The mounting projections 96, 98 are adapted to fit
within the rail openings 40, 42 when the panel 16 is mounted to the telecommunications
rack 10. In the depicted embodiment, the mounting projections 96, 98 project rearwardly
from the rear face 86 of the front leg 82. It should be appreciated that many alternative

configurations of the mount projections are possible.
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[0053] In the depicted embodiment, the mount projections 96, 98 share the same
construction and are interchangeable. Therefore, only one of the mount projections 96, 98
will be described in further detail herein. In the depicted embodiment, the mount
projection 96 includes a first end portion 102, a second end portion 104, and a mid-portion
106. In the depicted embodiment, the first end portion 102 of the rearwardly projecting
mounting projection 96 is configured to extend through an aperture 108 in the mounting
clip 80 and panel mounting openings 60, 62 in the panel 16.

[0054] In the depicted embodiment, the first end portion 102 of the rearwardly
projecting mounting projection 96 is configured to secure the mounting clip 80 against the
panel 16. In the depicted embodiment, the first end portion 102 includes a tab 110 that has
a maximum dimension MaxD that is wider than a minimum opening dimension MinD of
panel mounting openings 60, 62 in the panel 16. In use, the tab 110 can extend through
the panel mounting openings 60, 62 in the panel 16 when in a first orientation, and when
rotated about a central axis to a second orientation (e.g., 90 degrees relative to the first
orientation) the tab 110 can no longer pass through the panel mounting openings 60, 62.
[0055] In the depicted embodiment, the mid-portion 106 of the rearwardly extending
projection 96 includes a stop 112 that is configured to seat against a rearward facing
surface 86 of the clip 80. In the depicted embodiment, the stop 112 includes a locating
portion 114 and a collar portion 116. The locating portion 114 is configured to extend
through the clip 80 and at least partially into the panel mounting openings 60, 62 in the
panel 16. The collar portion 116 is configured to abut the rearward surface 86 of the clip
80. In the depicted embodiment, the clip 80 is mounted to the mounting flanges 26, 28 by
aligning the clip 80 with the panel 16, and then extending the first end portion 102 of the
mounting projection 96 through the aperture 108 in the clip 80 and the panel mounting
openings 60, 62 in the panel 16 until the collar portion 116 of the stop 112 abuts the rear
face 86 of the front leg 82 of the clip 80. Finally, rotating the locking tab 110 that extends
through the rail openings 40, 42 to secure the clip 80 against the rail 12. See FIGS. 20-21.
[0056] In the depicted embodiment, the mounting clip 80 is allowed to float laterally
in the first dimension relative to the panel 16 while still being secured to the panel 16. In
the depicted embodiment, each of the mounting clips 80, 82 have a range of sliding
movement along the first dimension relative to the panel 16 that is at least 1.5 millimeters.
The lateral float allows the mounting projections 96, 98 to align with the rail openings 40,
42 while taking into account assembly and manufacturing tolerance of the panel 16 and

rack 10.
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[0057] The disclosed configuration with the stabilization spring 100 also results in a
snug fit, thereby minimizing rattle and vibrations between the panel 16 and the rack 10.
The stabilization spring 100 takes up the slack in the lateral direction (first dimension). In
the depicted embodiment, the stabilization spring 100 is a bend in the rear leg 88 at its
distal end in a direction away from the front leg 82. This bend biases the clip 80 in a
direction away from the center of the panel 16. It should be appreciated that many
alternative configurations are possible.

[0058] Referring to FIGS. 24-28, another embodiment of the mounting clip is
described in further detail. In the depicted embodiment, mounting clip 120 includes a
number of similar structural features to mounting clips previously disclosed herein. The
unique features of mounting clip 120 will be the focus of the present description.

[0059] In the depicted embodiment, mounting clip 120 includes an L-shaped main
body. The L-shaped main body includes a front leg 122 having a front face 124 and a rear
face 126. The L-shaped main body includes a rear leg 128 that projects rearwardly from
the front leg 122. The rear leg 128 has a first side 130 that faces laterally toward the front
leg 122 and a second side 132 that faces laterally away from the front leg 122.

[0060] In the depicted embodiment, the mounting clip 120 includes a flexible latch
134 that engages the first and second rails 12, 14 to secure the panel 16 to the
telecommunications rack 10. In the depicted embodiment, the flexible latch 134 is located
at the first side 130 of the rear leg 128 and has a base end that is integral with the rear leg
128. In the depicted embodiment, the latch 134 is a flexible cantilever latch. It should be
appreciated that many alternative configurations are possible for releasably retaining the
panel 16 to the rack 10.

[0061] In the depicted embodiment, a release mechanism 136 is connected to the distal
end of the latch 134. The release mechanism 136 includes a first portion 138 and a second
portion 140. The first portion 138 is connected to the distal end of the latch 134 and is in
plane with the front leg 122. The second portion 140 is connected to the first portion 138
and extends beyond the front leg 122 and provides a surface that the users can depress
with his or her hands to cause the latch 134 to flex and release the rail that the mounting
clip 120 is secured thereto (e.g., a release button).

[0062] In the depicted embodiment, the mounting clip 120 includes a mount projection
141 that secures the mounting clip 120 to the rails 12, 14. The mount projection 141
includes a first end portion 142, a second end portion 144, and a mid-portion 146. In the

depicted embodiment, the first end portion 142 of the rearwardly projecting mounting
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projection 141 is configured to extend through an aperture 148 in the mounting clip 120
and panel mounting openings 60, 62 in the panel 16.

[0063] In the depicted embodiment, the first end portion 142 of the rearwardly
projecting mounting projection 141 is configured to secure the mounting clip 120 against
the panel 16. In the depicted embodiment, the first end portion 124 includes a tab 150 that
has a maximum dimension MaxD that is wider than a minimum opening dimension MinD
of panel mounting openings 60, 62 in the panel 16. In use, the tab 150 can extend through
the panel mounting openings 60, 62 in the panel 16 when in a first orientation, and when
rotated about a central axis to a second orientation (e.g., 90 degrees relative to the first
orientation) the tab 150 can no longer pass through the panel mounting openings 60, 62.
[0064] In the depicted embodiment, the mid-portion 146 of the rearwardly extending
projection 141 includes a stop 152 that is configured to seat against a rearward facing
surface 126 of the clip 120. In the depicted embodiment, the stop 152 includes a locating
portion 114 and a collar portion 116. In the depicted embodiment, the clip 120 is mounted
to the mounting flanges 26, 28 by aligning the clip 120 with the panel 16, and then
extending the first end portion 142 of the mounting projection 141 through the aperture
108 in the clip 80 and the panel mounting openings 60, 62 in the panel 16 until the stop
152 abuts the rear face 126 of the front leg 122 of the clip 120. Finally, rotating the
locking tab 150 that extends through the rail openings 40, 42 to secure the clip 80 against
the rail 12. See FIGS. 27 and 28.

[0065] In the depicted embodiment, the mounting clip 120 is allowed to float laterally
in the first dimension relative to the panel 16 while still being secured to the panel 16. In
the depicted embodiment, each of the mounting clips 120 have a range of sliding
movement along the first dimension relative to the panel 16 that is at least 1.5 millimeters.
The lateral float allows the mounting projections 141 to align with the rail openings 40, 42
while taking into account assembly and manufacturing tolerance of the panel 16 and rack

10.

EXAMPLE ASPECTS OF THE PRESENT DISCLOSURE
[0066] Aspect 1: Aspect 1 relates to a component for attaching a telecommunications
panel to different telecommunications racks, the component comprising: a mounting clip
adapted to mount to a telecommunications panel, the clip including mounting projections
sized to be received within the first rail openings of a first telecommunications rack; and

converter pieces configured to mount over the mounting projections thereby making the
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telecommunications panel compatible with the second rail openings of a second
telecommunications rack.

[0067] Aspect 2: Aspect 2 includes any of Aspects 1, 18 or 19, and wherein the
mounting clip is mounted to a back side of a mounting flange of the telecommunications
panel.

[0068] Aspect 3: Aspect 3 includes any of Aspects 1 and 2, and wherein the
telecommunications rack includes first and second vertical rails that each define a vertical
column of rail openings.

[0069] Aspect 4: Aspect 4 includes any of Aspects 1-3, and wherein the panel having
first and second ends separated by a length of the panel, the length of the panel extending
along a first dimension, the panel also including a height that extends along a second
dimension that is perpendicular with respect to the first dimension, the first dimension of
the panel being horizontal when the panel is mounted to the telecommunications rack, the
panel including a front and a back, the panel including mounting flanges at the first and
second ends, the mounting flanges having opposite front and back sides.

[0070] Aspect 5: Aspect 5 includes any of Aspects 1-4, and wherein the mounting clip
mounts to the back sides of the mounting flanges, the mounting clips including flexible
latches that engage the first and second rails to secure the panel to the telecommunications
rack, the mounting clips being slideably mounted to the mounting flanges such that the
mounting clips are slideable relative to the mounting flanges along the first dimension, the
mounting clips including rearwardly projecting mounting projections adapted to fit within
the rail openings when the panel is mounted to the telecommunications rack.

[0071] Aspect 6: Aspect 6 includes any of Aspects 1-5, and wherein the mounting
clips include stabilization springs that engage the panel to bias the mounting clips away
from one another along the first dimension.

[0072] Aspect 7: Aspect 7 includes any of Aspects 1-6, and wherein the stabilization
springs are formed by flexible cantilever elements having base ends integral with main
bodies of the mounting clips.

[0073] Aspect 8: Aspect 8 includes any of Aspects 1-7, and wherein the mounting
projections have first transverse cross-sectional profiles, and wherein the
telecommunications panel assembly includes converter inserts that mount over the
mounting projections to provide second transverse cross-sectional profiles that are larger
than the first transverse cross-sectional profiles.

[0074] Aspect 9: Aspect 9 includes any of Aspects 1-8, and wherein first transverse
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cross-sectional profiles are compatible with rail openings that are round and the second
transverse cross-sectional profiles are compatible with rail openings that are square.
[0075] Aspect 10: Aspect 10 includes any of Aspects 1-9, and wherein the second
transverse cross-sectional profiles are generally square shaped, and the first transverse
cross-sectional profiles are generally round shaped or have more than five sides.

[0076] Aspect 11: Aspect 11 includes any of Aspects 1-10, and wherein the mounting
flanges define panel mounting openings adapted to align with the rail openings when the
panel is mounted to the telecommunications rack, and wherein the mounting clips include
retention tabs that fit within the panel mounting openings and allow the mounting clips to
slide along the first dimension relative to the panel.

[0077] Aspect 12: Aspect 12 includes any of Aspects 1-11, and wherein the mounting
clips each have a range of sliding movement along the first dimension relative to the panel
that 1s at least 1.5 millimeters.

[0078] Aspect 13: Aspect 13 includes any of Aspects 1-12, and wherein the panel
mounting openings are elongated along the first dimension, wherein the panel is bisected
by a central reference plane that is perpendicular with respect to the first dimension,
wherein the retention tabs include first portions that extend forwardly from main bodies of
the mounting clips, and second portions that extend laterally from the first portions along
the first dimension toward the central reference plane.

[0079] Aspect 14: Aspect 14 includes any of Aspects 1-13, and wherein the mounting
clips include release buttons coupled to the flexible latches, wherein the release buttons
are pressed to flex the flexible latches toward each other to release the panel from the
telecommunications rack.

[0080] Aspect 15: Aspect 15 includes any of Aspects 1-14, and wherein the release
buttons extend along the first dimension outwardly beyond the mounting flanges, and
wherein the release buttons are moveable along the first dimension towards each other to
move the flexible latches to a released position.

[0081] Aspect 16: Aspect 16 includes any of Aspects 1-15, and wherein the mounting
clips are molded plastic parts and each include an L-shaped main body, wherein the L-
shaped main body includes a front leg having a front face and a rear face, wherein the L-
shaped main body includes a rear leg that projects rearwardly from the front leg, the rear
leg having a first side that faces laterally toward the front leg and a second side that faces
laterally away from the front leg, wherein the flexible latch is located at the first side of

the rear leg and has a base end integral with the rear leg, wherein the stabilization spring is
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located at the second side of the rear leg and has a base end integral with the rear leg,
wherein the mounting projections project rearwardly from the rear face of the front leg,
and wherein the retention tabs project forwardly from the front face of the front leg.
[0082] Aspect 17: Aspect 17 includes any of Aspects 1-16, and wherein the release
button extends from the flexible latch through a slot defined in the front leg.

[0083] Aspect 18: Aspect 18 relates to a component for attaching a
telecommunications panel to a telecommunications rack, the component comprising: a
mounting clip adapted to slideably mount to a telecommunications panel, the clip
including mounting projections configured to be received within the rail openings.
[0084] Aspect 19: Aspect 19 relates to a component for attaching a
telecommunications panel to a telecommunications rack, the component comprising: a
mounting clip configured to interface between the panel and the rack, the mounting clip
including being configured to take up slack between the panel and the rack.

[0085] Aspect 20: Aspect 20 relates to a telecommunications panel configured to
mount to a telecommunications rack: the panel includes end flanges that include mounting
projections sized to be received within the first rail openings of a first telecommunications
rack.

[0086] Aspect 21: Aspect 21 includes Aspect 20, and further includes converter
pieces configured to mount over the mounting projections thereby making the
telecommunications panel compatible with the second rail openings of a second
telecommunications rack.

[0087] Aspect 22: Aspect 22 includes any of Aspects 18-21, and wherein the
projections are located on a back side of a mounting flange of the telecommunications
panel.

[0088] Aspect 23: Aspect 23 includes any of Aspects 21 or 22, and wherein the
telecommunications rack includes first and second vertical rails that each define a vertical
column of rail openings.

[0089] Aspect 24: Aspect 24 includes any of Aspects 21-23, and wherein the panel
having first and second ends separated by a length of the panel, the length of the panel
extending along a first dimension, the panel also including a height that extends along a
second dimension that is perpendicular with respect to the first dimension, the first
dimension of the panel being horizontal when the panel is mounted to the
telecommunications rack, the panel including a front and a back, the panel including

mounting flanges at the first and second ends, the mounting flanges having opposite front
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and back sides.

[0090] Aspect 25: Aspect 25 includes any of Aspects 21-24, and further includes
flexible latches that engage the first and second rails to secure the panel to the
telecommunications rack.

[0091] Aspect 26: Aspect 26 includes any of Aspects 21-25, and wherein the
mounting projections have first transverse cross-sectional profiles, and wherein the
telecommunications panel assembly includes converter inserts that mount over the
mounting projections to provide second transverse cross-sectional profiles that are larger
than the first transverse cross-sectional profiles.

[0092] Aspect 27: Aspect 27 includes any of Aspects 21-26, and wherein first
transverse cross-sectional profiles are compatible with rail openings that are round and the
second transverse cross-sectional profiles are compatible with rail openings that are
square.

[0093] Aspect 28: Aspect 28 includes any of Aspects 21-27, and wherein the second
transverse cross-sectional profiles are generally square shaped, and the first transverse
cross-sectional profiles are generally round shaped or have more than five sides.

[0094] Aspect 29: Aspect 29 includes any of Aspects 21-27, and wherein the panel
includes release buttons coupled to the flexible latches, wherein the release buttons are
pressed to flex the flexible latches toward each other to release the panel from the
telecommunications rack.

[0095] Aspect 30: Aspect 30 includes any of Aspects 21-29, and wherein the release
buttons extend along the first dimension outwardly beyond the mounting flanges, and
wherein the release buttons are moveable along the first dimension towards each other to
move the flexible latches to a released position.

[0096] Aspect 31: Aspect 31 includes any of Aspects 21-30, and wherein the release
button extends from the flexible latch through a slot defined in the front leg.

[0097] Aspect 32: Aspect 32 relates to a component that facilitates the connection
between a telecommunications panel and a rack that includes rearwardly projecting
mounting projections that are configured to removably secure the mounting clip to the
panel.

[0098] Aspect 33: Aspect 33 includes Aspect 32, and wherein each rearwardly
projecting mounting projection includes a first end portion, a second end portion, and a
mid-portion, wherein the first end portion of the rearwardly projecting mounting

projection is configured to extend through an aperture in the mounting clip and an aperture
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in the panel, wherein the first end portion of the rearwardly projecting mounting projection
is configured to secure the mounting clip against the panel.

[0099] Aspect 34: Aspect 34 includes any of Aspects 32 or 33, and wherein the first
end portion of the rearwardly extending projection includes a tab that has a maximum
width dimension that is wider than a minimum opening dimension of an aperture in the
panel, wherein the tab can extend through the aperture in the panel when in a first
orientation, and when rotated about a central axis to a second orientation the tab cannot
pass through the aperture in the panel; wherein the mid-portion of the rearwardly
extending projection includes a stop that is configured to seat against a rearward facing
surface of the clip.

[0100] Aspect 35: Aspect 35 includes any of Aspects 32-34, and wherein the stop
includes a locating portion and a collar portion, the locating portion is configured to
extend through the clip and at least partially into the aperture in the panel, and the collar
portion is configured to abut the rearward surface of the clip.

[0101] Aspect 36: Aspect 36 includes any of Aspects 32-35, and wherein the clip is
mounted to the mounting flanges by rotating the locking tabs that extend through the panel
openings.

[0102] Aspect 37: Aspect 37 relates to a component for attaching a
telecommunications panel to a telecommunications rack, the component comprising: a
mounting clip including a molded plastic part having an L-shaped main body, including a
front leg having a front face and a rear face and a rear leg that projects rearwardly from the
front leg having a first side that faces in a first lateral direction toward the front leg and a
second side that faces in an opposite second lateral direction away from the front leg,
wherein mounting projections project rearwardly from the rear face of the front leg, the
mounting projection including a first end portion, a second end portion, and a mid-portion;
wherein the first end portion of the mounting projection projects through an aperture in the
front leg, the first end portion includes a locking tab; wherein the mid-portion of the
mounting projection includes a collar portion that abuts the rear face of the front leg.
[0103] Aspect 38: Aspect 38 includes Aspect 37, and wherein a flexible cantilever
latch is located at the first side of the rear leg and has a base end integral with the rear leg.
[0104] Aspect 39: Aspect 39 includes any of Aspects 37 or 38, and wherein the rear
leg includes a bend at a distal end in a direction away from the front leg.

[0105] Terms such as “top,” “bottom,” “horizontal,” “vertical,” “proximal,” “distal”

and related and similar terms used throughout this disclosure are used for ease of
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illustration in relating components/areas of the tools of the present disclosure to one
another and do not limit how the tools may be used in practice.

[0106] Although the subject matter has been described in language specific to
structural features and/or methodological acts, it is to be understood that the subject matter
defined in the appended claims is not necessarily limited to the specific features or acts
described above. Rather, the specific features and acts described above are disclosed as

example forms of implementing the claims.
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What is claimed is:

1. A telecommunications panel assembly adapted to be mounted to a
telecommunications rack without requiring the use of a tool, the telecommunications rack
including first and second vertical rails that each define a vertical column of rail openings,
the telecommunications panel assembly comprising:

a panel having first and second ends separated by a length of the panel, the length
of the panel extending along a first dimension, the panel also including a height that
extends along a second dimension that is perpendicular with respect to the first dimension,
the first dimension of the panel being horizontal when the panel is mounted to the
telecommunications rack, the panel including a front and a back, the panel including
mounting flanges at the first and second ends, the mounting flanges having opposite front
and back sides; and

mounting features provided at the mounting flanges, the mounting features
including flexible latches that engage the first and second rails to secure the panel to the
telecommunications rack, the mounting features including rearwardly projecting mounting
projections adapted to fit within the rail openings when the panel is mounted to the

telecommunications rack.

2. The telecommunications panel assembly of claim 1, wherein at least some of the
mounting features are integrated into mounting clips that mount to the back sides of the

mounting flanges, and wherein the mounting clips are slidably mounted to the mounting
flanges such that the mounting clips are slideable relative to the mounting flanges along

the first dimension.

3. The telecommunications panel assembly of claim 2, wherein the mounting clips
include stabilization springs that engage the panel to bias the mounting clips away from

one another along the first dimension.
4. The telecommunications panel assembly of claim 3, wherein the stabilization

springs are formed by flexible cantilever elements having base ends integral with the main

bodies of the mounting clips.
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5. The telecommunications panel assembly of any of claims 1-4, wherein the
mounting projections have first transverse cross-sectional profiles, and wherein the
telecommunications panel assembly includes converter inserts that mount over the
mounting projections to provide second transverse cross-sectional profiles that are larger

than the first transverse cross-sectional profiles.

6. The telecommunications panel assembly of claim 5, wherein first transverse cross-
sectional profiles are compatible with rail openings that are round and the second

transverse cross-sectional profiles are compatible with rail openings that are square.

7. The telecommunications panel assembly of claim 6, wherein the second transverse
cross-sectional profiles are generally square shaped, and the first transverse cross-sectional

profiles are generally round shaped or have more than five sides.

8. The telecommunications panel assembly of any of claims 2-7, wherein the
mounting flanges define panel mounting openings adapted to align with the rail openings
when the panel is mounted to the telecommunications rack, and wherein the mounting
clips include retention tabs that fit within the panel mounting openings and allow the

mounting clips to slide along the first dimension relative to the panel.

0. The telecommunications panel assembly of claim 8, wherein the mounting clips
each have a range of sliding movement along the first dimension relative to the panel that

is at least 1.5 millimeters.

10. The telecommunications panel assembly of claims 8 or 9, wherein the panel
mounting openings are elongated along the first dimension, wherein the panel is bisected
by a central reference plane that is perpendicular with respect to the first dimension,
wherein the retention tabs include first portions that extend forwardly from the main
bodies of the mounting clips, and second portions that extend laterally from the first

portions along the first dimension toward the central reference plane.

11.  The telecommunications panel assembly of any of claims 1-10, wherein the
mounting features include release buttons coupled to the flexible latches, wherein the

release buttons are pressed to flex the flexible latches toward each other to release the
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panel from the telecommunications rack.

12.  The telecommunications panel assembly of claim 11, wherein the release buttons
extend along the first dimension outwardly beyond the mounting flanges, and wherein the
release buttons are moveable along the first dimension towards each other to move the

flexible latches to a released position.

13. The telecommunications panel assembly of claim 12, wherein the mounting clips
are molded plastic parts and each include an L-shaped main body, wherein the L-shaped
main body includes a front leg having a front face and a rear face, wherein the L-shaped
main body includes a rear leg that projects rearwardly from the front leg, the rear leg
having a first side that faces laterally toward the front leg and a second side that faces
laterally away from the front leg, wherein the flexible latch is located at the first side of
the rear leg and has a base end integral with the rear leg, wherein the stabilization spring is
located at the second side of the rear leg and has a base end integral with the rear leg,
wherein the mounting projections project rearwardly from the rear face of the front leg,

and wherein the retention tabs project forwardly from the front face of the front leg.

14.  The telecommunications panel assembly of claim 13, wherein the release button

extends from the flexible latch through a slot defined in the front leg.

15.  The telecommunications panel assembly of claim 1,

wherein the rearwardly projecting mounting projections are configured to
removably secure the mounting clip to the panel,

wherein each rearwardly projecting mounting projection includes a first end
portion, a second end portion, and a mid-portion,

wherein the first end portion of the rearwardly projecting mounting projection is
configured to extend through an aperture in the mounting clip and an aperture in the panel,
and

wherein the first end portion of the rearwardly projecting mounting projection is

configured to secure the mounting clip against the panel.
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16.  The telecommunications panel assembly of claim 15,

wherein the first end portion of the rearwardly extending projection includes a tab
that has a maximum width dimension that is wider than a minimum opening dimension of
an aperture in the panel,

wherein the tab can extend through the aperture in the panel when in a first
orientation, and when rotated about a central axis to a second orientation the tab cannot
pass through the aperture in the panel, and

wherein the mid-portion of the rearwardly extending projection includes a stop that

is configured to seat against a rearward facing surface of the clip.

17.  The telecommunications panel assembly of claim 16,
wherein the stop includes a locating portion and a collar portion, the locating
portion is configured to extend through the clip and at least partially into the aperture in

the panel, and the collar portion is configured to abut the rearward surface of the clip.

18. A component adapted for attaching a telecommunications panel to a first
telecommunications rack, the first telecommunications rack including first rail openings
having a first shape and size, the component also being adapted for attaching the
telecommunications panel to a second telecommunications rack including second rail
openings having a second shape and size, the component comprising:

a clip adapted to mount to a back side of a mounting flange of the
telecommunications panel, the clip including mounting projections sized to be received
within the first rail openings thereby making the telecommunications panel compatible
with the first telecommunications rack; and

converter pieces sized to be received within the second openings, the converter
pieces being configured to mount over the mounting projections thereby making the

telecommunications panel compatible with the second telecommunications rack.

19. A component adapted for attaching a telecommunications panel to a
telecommunications rack, the telecommunications rack including rail openings, the
component comprising:

a clip adapted to toollessly mount to a back side of a mounting flange of the
telecommunications panel, the clip including mounting projections configured to be

received within the rail openings.
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20. The component of claim 19, wherein the clip is mounted to the mounting flanges

by rotating the locking tabs that extend through the panel openings.

21. The component of claim 19, wherein the clip is mounted to the mounting flanges

by slidably engaging the tabs with the panel.

22. A component for attaching a telecommunications panel to a telecommunications
rack, the component comprising:

a mounting clip including a molded plastic part having an L-shaped main body,
wherein the L-shaped main body includes a front leg having a front face and a rear face,
wherein the L-shaped main body includes a rear leg that projects rearwardly from the front
leg, the rear leg having a first side that faces in a first lateral direction toward the front leg
and a second side that faces in an opposite second lateral direction away from the front
leg, wherein a flexible cantilever latch is located at the first side of the rear leg and has a
base end integral with the rear leg, wherein a stabilization cantilever spring is located at
the second side of the rear leg and has a base end integral with the rear leg, wherein
mounting projections project rearwardly from the rear face of the front leg, wherein
retention tabs are provided at the front face of the front leg, the retention tabs including
first portions that project forwardly from the front face of the front leg and second portions

that project away from the first portions in the second lateral direction.

23. A component for attaching a telecommunications panel to a telecommunications
rack, the component comprising:

a mounting clip including a molded plastic part having an L-shaped main body
including a front leg having a front face and a rear face and a rear leg that projects
rearwardly from the front leg having a first side that faces in a first lateral direction toward
the front leg and a second side that faces in an opposite second lateral direction away from
the front leg,

wherein the mounting projections project rearwardly from the rear face of the front
leg, the mounting projections including a first end portion, a second end portion, and a
mid-portion,

wherein the first end portion of the mounting projection projects through an

aperture in the front leg, the first end portion includes a locking tab, and
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wherein the mid-portion of the mounting projection includes a collar portion that

abuts the rear face of the front leg.

24, The component of claim 23, wherein the rear leg includes a bend at a distal end in

a direction away from the front leg.

25.  The component of claim 23, wherein a flexible cantilever latch is located at the

first side of the rear leg and has a base end integral with the rear leg.

26. The component of claim 23, further comprising a release mechanism that is
configured to flex the flexible cantilever latch, the release mechanism includes a first
portion that is connected to the flexible latch and is in plane with the front leg of the

mounting clip.
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