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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to racks and en-
closures, and more particularly to racks and enclosures
used to house data processing, networking and telecom-
munications equipment.

2. Discussion of Related Art

[0002] Equipment enclosures for electronic equip-
ment, such as data processing, networking and telecom-
munications equipment have been in use for years. Over
the years, a number of different standards have been
developed to enable equipment manufacturers to design
rack mountable equipment that can be mounted in stand-
ard equipment racks manufactured by different manu-
facturers. One such standard is the Electronic Industries
Association’s EIA-310-D standard which defines param-
eters for what has become an industry standard nineteen
inch equipment rack.

[0003] Nineteen inch (1inch = 2,54cm) equipment
racks are used extensively in data centers and other fa-
cilities. With the proliferation of the Internet, it is not un-
common for a data center to contain hundreds of these
equipment racks. Further, with the ever decreasing size
of computer equipment, and in particular, computer serv-
ers, the number of electrical connectors mounted in each
equipment rack has been increasing, raising additional
power distribution, cooling and cable distribution con-
cerns at the rack level. With these increasing concerns,
there is a need for equipment racks that are flexible
enough to satisfy a variety of different requirements, ca-
pable of meeting industry standards, and sufficiently sim-
ple in design to be cost effective, given the quantities of
these equipment racks that may be used in a facility.
[0004] US-A1-2004/0159618 discloses a device com-
prising the features of the prior art portion of claim 1.

SUMMARY OF THE INVENTION

[0005] One aspect of the disclosure is directed to a
device configured to be secured within an equipmentrack
of the type having two spaced-apart mounting flanges,
each mounting flange having a plurality of openings
formed therein spaced-apart from one another a prede-
termined distance, the device comprising:

an elongated body having two, opposite ends, each
of said opposite ends including a flange portion; and
two attachment configurations, one for each end of
the elongated body, each attachment configuration
including at least one retention hook configured to
be inserted within the openings of the mounting
flanges, said retention hooks being defined along an
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inner surface of the flange portion such that each
hook extends in the same direction with respect to
the equipment rack so as to enable the insertion of
the retention hooks within corresponding openings
on said mounting flanges, said hooks being secura-
ble in place by moving the body of the device laterally
with respect to the equipment rack such that that the
retention hooks engage the mounting flanges along
the edges of said openings; at least one attachment
configuration including means for releasably secur-
ing the device to the mounting rails configured to
retain the device to the mounting flanges by prevent-
ing any lateral movement of the device sufficient to
remove the retention hooks from their respective
openings, the attachment configuration being con-
structed and arranged to facilitate tool-less installa-
tion and removal of the device with the mounting
flanges.

[0006] The means for releasably securing the device
may comprise a plunger pin that may include a head por-
tion extending from an outer surface of the flange portion
and a pin portion extending from an inner surface of the
flange portion. The hook may be configured so that it
slopes away from the inner surface and is bent so that it
extends horizontally with respect to the flange portion. In
a certain embodiment, the device is a power distribution
unit. In other embodiments, the device is one of a rail and
a panel.

[0007] Another aspect of the disclosure is directed to
a method of installing the device of the above aspevt on
an equipment rack of the type having two spaced-apart
mounting flanges, each flange having a plurality of open-
ings formed therein spaced-apart from one another a pre-
determined distance, the method comprising:

inserting the retention hooks of the device into the
respective openings of the mounting flanges;
moving the device in a lateral direction suitable for
engaging the retention hooks of the device with the
mounting flanges; and

inserting the means for releasably securing the de-
vice to the mounting rails into an opening of the
mounting flange to secure the device in place

[0008] In a certain embodiment, the method may fur-
ther comprise, prior to inserting the retention hooks of
the device into the respective openings, aligning reten-
tion hooks of the device with respective openings of the
mounting flanges.

[0009] The present invention will be more fully under-
stood after a review of the following figures, detailed de-
scription and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Forabetter understanding of the presentinven-
tion, reference is made to the figures which are incorpo-
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rated herein by reference and in which:

FIG. 1 is a perspective view of an exemplary equip-
ment rack;

FIG. 2 is a perspective view of a device, such as a
power distribution unit, configured with a tool-less
mounting feature of an embodiment of the disclo-
sure;

FIG. 3 is a perspective view of a tool-less mounting
feature of an embodiment of the disclosure;

FIG. 4Ais areverse perspective view of the tool-less
mounting feature shown in FIG. 3 showing a pin por-
tion of a plunger pin assembly in an extended posi-
tion;

FIG. 4B is areverse perspective view of the tool-less
mounting feature showing the pin portion of the
plunger pin assembly in a retracted position;

FIG. 5 is a perspective view of the device secured
to the equipment rack;

FIG. 6 is a reverse perspective view of the device
secured to the equipment rack;

FIG. 7 is a perspective view of a rail configured with
a tool-less mounting feature of another embodiment
of the disclosure;

FIG. 8 is a perspective view of the rail shown in FIG.
7 secured to an equipment rack;

FIG. 9 is a perspective view of a rail configured with
a tool-less mounting feature of another embodiment
of the disclosure;

FIG. 10 is a perspective view of the rail shown in
FIG. 9 in the process of being secured to an equip-
ment rack;

FIG. 11 is a perspective view of the rail shown in
FIGS. 9 and 10 secured to the equipment rack;
FIG. 12 is a reverse perspective view the rail shown
in FIG. 11; and

FIG. 13 is a perspective view of another rail config-
ured with a tool-less mounting feature of another em-
bodiment of the disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] For the purposes of illustration only, and not to
limit the generality, the present invention will now be de-
scribed in detail with reference to the accompanying fig-
ures. This invention is not limited in its application to the
details of construction and the arrangement of compo-
nents set forth in the following description or illustrated
in the drawings. The invention is capable of other em-
bodiments and of being practiced or being carried out in
various ways. Also the phraseology and terminology
used herein is for the purpose of description and should
not be regarded as limiting. The use of "including," "com-
prising," "having," "containing" "involving," and variations
thereof herein, is meant to encompass the items listed
thereafter and equivalents thereof as well as additional
items.
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[0012] A typical data center may be designed to house
a number of enclosures or equipment racks. In one em-
bodiment, each equipment rack may be constructed in
accordance with the teachings disclosed in U.S. Patent
No. 7,293,666, entitled EQUIPMENT ENCLOSURE KIT
AND ASSEMBLY METHOD, which is owned by the as-
signee of the present disclosure and isincorporated here-
in by reference.

[0013] Referringto the drawings, and more particularly
to FIG. 1, there is generally indicated at 10 an enclosure
or equipment rack in accordance with at least one em-
bodiment of the present disclosure to house electronic
equipment, such as data processing and networking
equipment (e.g., servers, server blades, associated pow-
er distribution equipment, etc.) and telecommunication
equipment. In one embodiment, the equipment rack 10
is arectangular, box-like structure that is configured such
that it can be assembled with or connected to other, sim-
ilarly-shaped structures. The equipment rack 10 has a
frame generally indicated at 12 configured with a front
door 14, a rear door (not shown), a pair of sides 16, 18,
a bottom 20 and a top or "roof" 22. As will be disclosed
in greater detail below, in one embodiment, the equip-
ment rack 10 is adjustably configurable to accommodate
equipment having a variety of shapes and sizes. In ad-
dition, the equipment rack 10 can be conveniently broken
down and disassembled for transport or storage. In at
least one embodiment, the equipment rack 10 may ac-
commodate standard twenty-three-inch and/or nineteen-
inch rack mountable equipment.

[0014] Embodiments of the disclosure provide tool-
less installation systems and methods of devices, such
as power distribution units, or other types of enclosure
structures, such as rails, patch panels, blanking panels,
brush strip panels, fan panels, sensor panels, and the
like, that are configured for attachment to vertical mount-
ing flanges or rails of the equipment rack used to contain
equipment including servers, networking equipment, in-
formation technology equipment, communications
equipment and other electronic components. With refer-
ence to FIG. 1, a vertical mounting flange 24 is formed
to include a series of openings, each indicated at 26,
formed in the mounting flange along a length of the
mounting flange. In one embodiment, these openings 26
are spaced apart a predetermined distance known in the
art as a 1-U distance.

[0015] In one embodiment, the systems and methods
disclose structures having an attachment configuration
that is constructed and arranged to facilitate tool-less in-
stallation and removal of the device to a pair of adjacent
mounting flanges of an equipmentrack. Each attachment
configuration may include one or more retention hook,
orone or more similar configuration, and any combination
of such hooks and configurations. The attachment con-
figuration may further include one or more plunger ele-
ments configured to lock the retention hooks in place on
the mounting flange. The retention hooks and the plunger
elements are constructed and arranged to facilitate tool-
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less installation and removal of the device, and to help
to releasably secure the device to a pair of mounting
flanges. The systems and methods disclosed herein are
suitable for releasably mounting other structures, such
as rails, patch panels, blanking panels brush strip panels,
fan panels, sensor panels, and the like, to the mounting
flanges of the equipment rack.

[0016] The retention hooks are disposed along the de-
vice and are further configured such that the device can
be mountedto and removed from an equipmentrack with-
out requiring vertical movement of the device, or without
requiring the device to be gripped or otherwise manipu-
lated from above or below the device, or from inside an
equipment rack. The attachment configurations thereby
permit the device to be added to or removed from an
equipment rack without disturbing or removing equip-
mentor devices previously installed within the equipment
rack.

[0017] In a certain embodiment, the device may be
configured to define any U height, e.g., 1-U, 2-U, 3-U,
etc., or fractional U height, and preferably defines a 1-U
height. A 1-U height device helps provide convenience
and flexibility with respect to installation and removal of
devices during configuration or rearrangement of an
equipmentrack. One or more devices having a 1-U height
are readily and easily installed into or removed from an
equipment rack to help to configure or rearrange the
equipment rack without the addition or removal of any
more devices than necessary. Other embodiments are
within the scope of the disclosure.

[0018] Referring to FIG. 2, a device, generally indicat-
ed at 28, such as a power distribution unit, includes an
elongated body 30 having a front surface 32 and a plu-
rality of outlets, each indicated at 34, formed along the
front surface of the body. In one embodiment, the device
28 is configured to be mounted on a front or a back of
the equipment rack 10 in which openings 26 of mounting
flanges 24 of the equipment rack are facing the person
installing the device. The device 28 shown in FIG. 2 has
a 1-U height, but may be configured to achieve other
desired heights.

[0019] The body 30 of the device 28 has two, opposite
ends 36, 38. End 36 includes an extended flange portion
40 having an attachment configuration generally indicat-
ed at 42. Similarly, end 38 includes an extended flange
portion 44 having an attachment configuration generally
indicated at46. The attachment configurations 42, 44 are
constructed and arranged to attach or mount the device
between a pair of adjacent mounting flanges of an equip-
ment rack, such as equipment rack 10. The body 30 of
the device 28 has a length sufficient to span a distance
between the pair of mounting flanges 24 such that the
device is mounted horizontally between the flanges. The
length of the body 30 can include any length that is suf-
ficient to horizontally mount the device 28 between a pair
of flanges of any equipment rack size or design. In par-
ticular, the body 30 can define a length sufficient to mount
the device 28 between pairs of flanges of a 19-inch or a
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23-inch equipment rack. In other embodiments, the de-
vice 28 including attachment configurations may be em-
ployed in a situation in which the device connects and
spans between horizontally orientated mounting flanges
or rails.

[0020] Referring to FIG. 3, and with further reference
to FIGS. 4A and 4B, which illustrates end 38 of the body
30 of the device 28, in one aspect of the disclosure, the
attachment configuration 46 provided at the flange por-
tion 44 includes a pair of retention hooks, each indicated
at 48. Each retention hook 48 is defined along an inner
surface 50 of the flange portion 44 of the body 30 of the
device 28. As shown, each retention hook 48 is config-
ured so that it slopes away from the inner surface 50 and
includes a first segment 52 that is bent with respect to
the inner surface. The first segment 52 transitions to a
second segment 54 that is bent with respect to the first
segment and extends along a plane that is parallel with
a plane of the flange portion 44. The space between the
second segment 54 and the inner surface 50 of the flange
portion 44 is sufficient to receive an edge of the mounting
flange 24 therein. The retention hooks of each attach-
ment configuration 42, 44 are designed to extend in the
same direction so as to enable the insertion of the reten-
tion hooks within corresponding openings 26 provided in
two mounting flanges 24. The retention hooks 48 may
be secured in place by moving the body 30 of the device
28 laterally, which is described in greater detail below.
[0021] Still referring to FIGS. 3, 4A and 4B, the attach-
ment configuration 46 is provided with two retention
hooks 48, which are spaced apart from one another a
distance corresponding to the distance of spaced apart
openings 26 formed in the mounting flanges 24. Specif-
ically, the distance between the retention hooks 48 may
correspond to the distance of two openings 26 formed in
the mounting flange 24 with one opening disposed be-
tween the two openings. Other spacing may be selected
based on design criteria. The retention hooks 48 of each
end 36, 38 of the device 28 are configured to extend into
the openings 26 provided within the mounting flanges
24. Thus, all four retention hooks 48 are inserted into four
corresponding openings 26 formed in the two mounting
flanges 24. The arrangement is such that once the re-
tention hooks 48 are inserted into their corresponding
openings 26, the body 30 of the device 28 may be shifted
or moved laterally with respect to the mounting flanges
24, depending on the direction of the retention hooks, so
that the retention hooks engage the mounting flanges.
[0022] FIGS.5and6illustrate anarrangementinwhich
the retention hooks 48 are inserted into openings 26 pro-
vided in the mounting flange 24 so that the retention
hooks extent into and may be moved laterally within the
openings. With the embodiment disclosed herein, the de-
vice 28 includes four retention hooks 48 that are received
within four openings 26 provided in two spaced-apart,
mounting flanges 24, although only one mounting flange
is illustrated in FIG. 6.

[0023] Referring to FIGS. 3-6, one of the two attach-
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ment configurations, e.g., attachment configuration 46,
includes a plunger pin assembly 56 disposed between
the retention hooks 48. In the embodiment illustrated in
these drawings, the flange portion 44 provided on the
right-hand side of the body 30 of the device 28 includes
the plunger pin assembly 56. The plunger pin assembly
56 includes a larger head portion 58 and a pin portion
60. The head portion 58 extends from an outer surface
62 of the flange portion 44 and the pin portion 60 extends
from an inner surface 50 of the flange portion. The ar-
rangement is such that the pin portion 60 of the plunger
pin assembly 56 may be extended, as shown in FIG. 4A,
and retracted, as shown in FIG. 4B. When extended, the
pin portion 60 of the plunger pin assembly 56 extends
into the opening 26 provided between the two openings
26 receiving the retention hooks 48 to lock the attachment
configuration 46 in place with respect to the mounting
flange 24. In one embodiment, the pin portion 60 may be
spring-loaded so that the pin portion remains in the ex-
tended position, and by moving the head portion 58, the
pin portion may be moved against the bias of a spring or
other mechanism providing the bias.

[0024] The pin portion 60 of the plunger pin assembly
56 prevents any lateral movement of the device 28 with
respect to the two mounting flanges 24 thereby capturing
or otherwise locking the retention hooks 48 in place with
respect to the mounting flanges. By moving the head
portion 58 in a direction away from the outer surface 62
of the flange portion 44, the pin portion 60 of the plunger
pin assembly 56 is retracted from the opening 26 in the
mounting flange 24 to enable the lateral movement of
the device 28. This lateral movement enables the move-
ment of the retention hooks 48 from their respective open-
ings 26. The attachment configurations 42, 46 are sym-
metrical and are constructed and arranged to permit re-
moval of the device 28 from the equipment rack 10.
[0025] In one embodiment, the device 28 may define
a nominal 1-U height to provide flexibility and conven-
ience in configuring or rearranging the equipment rack
10. It should be understood that the attachment config-
urations 42, 46 disclosed herein may be used on any
type of device, having 1-, 2-, 3- or more U height, and
fall within the scope of this disclosure.

[0026] Referringto FIGS. 5 and 6, the attachment and
removal of the device 28 from two mounting flanges 24
will be described. The device 28, such as a power distri-
bution unit, is positioned against the equipment rack 10
at a location in which the installer would like to place the
device. The retention hooks 48 of the device 28 are
aligned with their respective openings 26 of the mounting
flanges 24. The body 30 of the device 28 is moved toward
the equipment rack so that the retention hooks 48 extend
through their respective openings 26. The pin portion 60
of the plunger pin assembly 56 engages an outer surface
of the mounting flange 24. This position is shown in FIG.
5. Next, the body 30 of the device 28 is moved laterally
sothat the retention hooks 48 engage the mounting flang-
es 24 along the edges of their respective openings 26 so
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as to hold or otherwise secure the device in place. The
plunger pin assembly 56 is positioned so that upon mov-
ing the device 28 laterally, the pin portion 60 of the plunger
pin assembly enters its respective opening to "lock" the
device in place. This position is shown in FIG. 6.

[0027] To remove the device 28 from the equipment
rack 10, the plunger pin assembly 56 is moved so that
the pin portion 60 is retracted out of the opening 26 of
the mounting flange 24. Once removed, the body of the
device may be moved laterally in an opposite direction
to the movement used to secure the device. At this point
the retention hooks may be removed from their respec-
tive openings to remove the device from the equipment
rack.

[0028] FIGS. 7 and 8 illustrate the construction and
manner of mounting a rail generally indicated at 70 onto
mounting flanges 24 (FIG. 8). In one embodiment, the
rail 70 may be configured to mount on the equipment
rack 10 along a side of the equipment rack. As shown,
the rail 70, which may be configured to support any
number of devices associated with an equipment rack,
or may be configured to provide lateral stability to an
equipment rack, includes an elongated body 72 having
a flange 74 disposed at each end of the body. Although
FIGS. 7 and 8 show only one end of the body 72 of the
rail 70, it should be understood that the opposite end is
configured to be a mirror image of the shown end. Each
flange 74 has an attachment configuration, generally in-
dicated at 76, whichis constructed and arranged to attach
or mount the rail 70 between a pair of adjacent mounting
flanges 26 of an equipment rack, such as equipment rack
10. As mentioned above, the rail 70 is configured to
mount on a side of an equipment rack; however, other
embodiments of the rail may be configured to accommo-
date different applications or configured to mount on the
front or back of the equipment rack.

[0029] The body 72 of the rail 70 has a length sufficient
to span a distance between the pair of mounting flanges
24 defining a side of the equipment rack 10. The length
of the body 72 of the rail 70 can be any length that is
sufficient to horizontally mount the rail between a pair of
mounting flanges 24 of any equipment rack size or de-
sign.

[0030] Still referring to FIGS. 7 and 8, in one aspect of
the disclosure, each attachment configuration 76 provid-
ed at the flange 74 includes a pair of retention hooks,
each indicated at 78, similar to the retention hooks 48
described with reference to the device 28. Each retention
hook 78 is defined along an inner surface 80 of the flange
74 of the body 72 of the rail 70. As shown, each retention
hook 78 is configured so that it slopes away from the
inner surface 80 and is bent so that it extends horizontally
with respect to the flange 74. The attachment configura-
tion 76 is provided with two retention hooks 78, which
are spaced apart from one another a distance corre-
sponding to the distance of spaced apart openings 26
formed in the mounting flanges 24. Specifically, the dis-
tance between the retention hooks 78 may correspond
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to the distance of two openings 26 formed in the mounting
flange 24 with one opening 26 disposed between the two
openings. Other spacing may be selected based on de-
sign criteria. The retention hooks 78 of each end of the
rail 70 are configured to extend into the openings 26 pro-
vided within the mounting flanges 24. Thus, all four re-
tention hooks 78 are inserted into four corresponding
openings 26 formed in the two mounting flanges 24. The
arrangement is such that once the retention hooks 78
are inserted into their corresponding openings 26, the
body 72 of the rail 70 may be shifted, depending on the
direction of the retention hooks, so that the retention
hooks engage the mounting flanges 24.

[0031] FIG. 8 illustrates an arrangement in which the
retention hooks 78 are inserted into openings 26 provided
in the mounting flange 24 so that the retention hooks
extent into and may be moved laterally within the open-
ings. With the embodiment disclosed herein, the rail 70
includes four retention hooks 78 that are received within
four openings 26 provided in two spaced-apart, mounting
flanges 24, although only one mounting flange is illus-
trated in FIG. 8.

[0032] As with the device 28, one of the attachment
configurations 76 of the rail 70 includes a plunger pin
assembly 82 disposed between the retention hooks 78.
As with plunger pin assembly 56, the plunger pin assem-
bly 82 includes a larger head portion 84 and a pin portion
86. The head portion 84 extends from an outer surface
88 of the flange 74 extending from the inner surface 80
ofthe flange. The arrangement is such that the pin portion
86 may be extended and retracted. When extended, the
pin portion 86 extends into the opening 26 provided be-
tween the two openings 26 receiving the retention hooks
78 to lock the attachment configuration 76 of the rail 70
in place with respect to the mounting flange 24. In one
embodiment, the pin portion 86 may be spring-loaded so
that the pin portion remains in the extended position, and
by moving the head portion 84, the pin portion may be
moved against the bias of a spring or other mechanism
providing the bias.

[0033] The pin portion 86 of the plunger pin assembly
82 prevents any lateral movement of the rail 70 with re-
spect to the two mounting flanges 24 thereby capturing
or otherwise locking the retention hooks 78 in place with
respect to the mounting flanges. By moving the head
portion 84 of the plunger pin assembly 82 in a direction
away from the outer surface 88 of the flange portion 74,
the pin portion 86 is retracted from the opening 26 in the
mounting flange 24 to enable the lateral movement of
the rail 70. This lateral movement enables the movement
of the retention hooks 78 of the body 72 of the rail 70
from their respective openings 26 of the mounting flanges
24,

[0034] FIGS. 9-12 illustrate the construction and man-
ner of mounting a rail, generally indicated at 100, of an-
other embodiment, onto mounting flanges 26. In one em-
bodiment, as with rail 70, the rail 100 may be configured
to mount on the equipment rack 10 along a side of the
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equipment rack. As shown, the rail 100, which may be
configured to block or otherwise cover a portion of a side
of an equipment rack, or to provide air containment within
the equipmentrack, includes an elongated body 102 hav-
ing flanges 104 disposed at two, opposite ends of the
body. Although FIGS. 9-12 show only one end of the
body 102 of the rail 100, it should be understood that the
opposite end is configured to be a mirror image of the
shown end. Each flange 104 of the body 102 of the rail
100 has an attachment configuration, generally indicated
at 106, which is constructed and arranged to attach or
mount the rail between a pair of adjacent mounting flang-
es 24 of an equipment rack, such as equipment rack 10.
As mentioned above, the rail 100 is configured to mount
on a side of an equipment rack; however, other embod-
iments of the rail may be configured to mount on the front
of the equipment rack, for example.

[0035] The body 102 of the rail 100 has a length suffi-
cient to span a distance between the pair of mounting
flanges 24 defining a side of the equipment rack 10. The
length of the body 102 of the rail 100 can include any
length that is sufficient to horizontally mount the rail be-
tween a pair of mounting flanges 24 of any equipment
rack size or design. It should be understood that the rails
including attachment configurations may be employed in
situations in which the rails connect between horizontal
mounting flanges or rails and still fall within the scope of
the present disclosure.

[0036] In one aspect of the disclosure, each attach-
ment configuration 106 provided at the flange 104 in-
cludes threeretention hooks, each indicated at 108. Each
retention hook 108 extends from an edge of the flange
104 in the manner best shown in FIG. 9. As shown, each
retention hook 108 is configured so that it is bent so as
to achieve an L-shape. The retention hooks 108 are
spaced apart from one another a distance corresponding
to the distance of three spaced apart openings 26 formed
in the mounting flanges 24. In the shown embodiment,
the retention hooks 108 are spaced apart to correspond
to three sequential openings 26 provided in the mounting
flange 24. In other embodiments, a different spacing may
be provided. The retention hooks 108 of each end of the
rail 100 are configured to extend into the openings 26
provided within the mounting flanges 24. Thus, all six
retention hooks 108 are inserted into six corresponding
openings 26 formed in the two mounting flanges 24. The
arrangement is such that once the retention hooks 108
are inserted into their corresponding openings 26, the
body 102 of the rail 100 may be shifted, depending on
the direction of the retention hooks, so that the retention
hooks engage the mounting flanges 24.

[0037] FIGS. 10-12illustrate an arrangement in which
the retention hooks 108 are inserted into openings 26
provided in the mounting flange 24 so that the retention
hooks extent into and may be moved laterally within the
openings. With the embodiment disclosed herein, the rail
100 includes six retention hooks 108 that are received
within six openings 26 provided in two spaced-apart,
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mounting flanges 24, although only one mounting flange
is illustrated in FIGS. 10-12.

[0038] As with the device 28 and the rail 70, one of the
two attachment configurations 106 of the rail 100 includes
a plunger pin assembly 110 disposed adjacent to the
middle retention hook 108. The plunger pin assembly
110 includes a larger head portion 112 and a pin portion
114 (FIG. 12). The head portion 112 of the plunger pin
assembly 110 extends from an outer surface of the flange
104 and the pin portion 114 extends from an inner surface
118 (FIG. 12) of the flange. The arrangement is such that
the pin portion 114 of the plunger pin assembly 110 may
be extended and retracted. When extended, the pin por-
tion 114 of the plunger pin assembly 110 extends into
the opening 26 receiving the middle retention hook 108
to lock the attachment configuration 106 of the rail 100
in place with respect to the mounting flange 24. In other
words, the pin portion 114 of the plunger pin assembly
110 prevents any substantial lateral movement of the rail
100 sufficient to remove the retention hooks 108 from
their respective openings 26. In one embodiment, the pin
portion 114 of the plunger pin assembly 110 may be
spring-loaded so that the pin portion remains in the ex-
tended position, and by moving the head portion 112, the
pin portion may be moved against the bias of a spring or
other mechanism providing the bias.

[0039] Asmentioned, the pin portion 114 of the plunger
pin assembly 110 prevents any substantial lateral move-
ment of the rail 100 with respect to the two mounting
flanges 24 thereby capturing or otherwise locking the re-
tention hooks 108 in place with respect to the mounting
flanges. By moving the head portion 112 of the plunger
pin assembly 110 in a direction away from the outer sur-
face 116 of the flange 104, the pin portion 114 is retracted
from the opening 26 in the mounting flange 24 to enable
the lateral movement of the rail 100. This lateral move-
ment enables the movement of the retention hooks 108
from their respective openings 26.

[0040] FIG. 13 illustrates a rail generally indicated at
130 that is similar to the rail shown in FIGS. 10-12. As
shown, rail 130 includes a tab portion 132 having reten-
tion hooks 108. The plunger pin assembly 110 is dis-
posed between the retention hooks 108 to secure the rail
130 in place.

[0041] Itshould be understood thatthe types of devices
incorporating the attachment configurations of embodi-
ments of the disclosure may include any number of as-
semblies and mechanisms used with equipment racks.
Other examples of such devices may include rails, patch
panels, blanking panels, brush strip panels, fan panels,
sensor panels, and the like. The rails may be used to
support shelves, servers, routers, and the like.

[0042] In addition, although embodiments of the devic-
es, rails and panels have two or three retention hooks
provided with each attachment configuration, any
number of retention hooks may be included and still fall
within the scope of the present disclosure. Moreover, al-
though the plunger pin assembly is shown typically on
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the right-hand side attachment configuration, it may be
included on the other side of the device, rail or panel, or
on both sides of the device, rail or panel when employing
only one retention hook. Also, the plunger pin may be
disposed anywhere along a length of the flange and does
not have to be centrally located on the flange. In addition,
the plunger pin may be configured to be received within
flanges having circular openings rather than square
openings, which are illustrated throughout the drawing
figures. Further, the plunger pin may be replaced by an-
other type of releasable fastener suited to retain the de-
vices, rails and/or panels in place.

[0043] Havingthus described atleastone embodiment
of the present disclosure, various alternations, modifica-
tions and improvements will readily occur to those skilled
in the art. Such alterations, modifications and improve-
ments are intended to be within the scope and spirit of
the disclosure. Accordingly, the foregoing description is
by way of example only and is not intended to be limiting.
The invention is defined only in the following claims.

Claims

1. A device (28) configured to be secured within an
equipment rack of the type having two spaced-apart
mounting flanges (24), each mounting flange having
a plurality of openings (26) formed therein spaced-
apart from one another a predetermined distance,
the device comprising:

an elongated body (30, 72, 102) having two, op-
posite ends (36, 38), each of said opposite ends
including a flange portion (40, 44, 74, 104); and
two attachment configurations (42, 46, 76, 106),
one for each end of the elongated body, each
attachment configuration including at least one
retention hook (48, 78, 108) configured to be
inserted within the openings of the mounting
flanges, characterised in that said retention
hooks being defined along an inner surface (50,
80, 118) of the flange portion such that each
hook extends in the same lateral direction with
respect to the equipment rack so as to enable
the insertion of the retention hooks within corre-
sponding openings on said mounting flanges,
said hooks being securable in place by moving
the body of the device laterally with respect to
the equipment rack such that that the retention
hooks engage the mounting flanges along the
edges of said openings; atleast one attachment
configuration including means for releasably se-
curing the device to the mounting flanges (56,
82, 110) configured to retain the device to the
mounting flanges by preventing any lateral
movement of the device sufficient to remove the
retention hooks from their respective openings,
the attachment configuration being constructed
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and arranged to facilitate tool-less installation
and removal of the device with the mounting
flanges.

The device of claim 1, wherein means for releasably
securing the device to the mounting rails comprises
a plunger pin (56, 82, 110).

The device of claim 2, wherein the plunger pin in-
cludes a head portion (58, 84, 112) extending from
an outer surface (62, 88, 116) of the flange portion
and a pin portion (60, 86, 114) extending from an
inner surface of the flange portion.

The device of any preceding claim, wherein each
hook is configured so that it slopes away from the
inner surface and is bent so that it extends horizon-
tally with respect to the flange portion.

The device of any preceding claim, wherein the de-
vice is a power distribution unit (28).

The device of any of claims 1 to 4, wherein the device
is one of a rail (70, 100) and a panel.

The device of any preceding claim, wherein said re-
tention hooks are configured such that the device
can be mounted to and removed from an equipment
rack without requiring vertical movement of the de-
vice, or without requiring the device to be gripped or
otherwise manipulated from above or below the de-
vice, or from inside said equipment rack.

The device of any preceding claim, wherein said re-
tention hooks are configured to extend in the same
direction along a length of the elongated body.

A method of installing the device (28) of any of claims
1 to 8 on an equipment rack of the type having two
spaced-apart mounting flanges (24), each flange
having a plurality of openings (26) formed therein
spaced-apart from one another a predetermined dis-
tance, the method comprising:

inserting the retention hooks (48,78,108) of the
device into the respective openings of the
mounting flanges;

moving the device in a lateral direction suitable
for engaging the retention hooks of the device
with the mounting flanges; and

inserting the means for releasably securing the
device to the mounting flanges (56,82,110) into
an opening of the mounting flange to secure the
device in place.

10. The method of claim 9, further comprising, prior to

inserting the retention hooks of the device into the
respective openings, aligning retention hooks of the
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device with respective openings of the mounting
flanges.

Patentanspriiche

1.

Eine Vorrichtung (28), die konfiguriert ist, um inner-
halb eines Gerategerists der Art, die zwei mit Ab-
stand angeordnete Montage-Flansche (24) auf-
weist, gesichert zu werden, wobei jeder Montage-
Flansch eine Vielzahl von darin um einen vorbe-
stimmten Abstand mit Abstand voneinander gebil-
deten Offnungen (26) aufweist, wobei die Vorrich-
tung Folgendes beinhaltet:

einen langlichen Koérper (30, 72, 102), der zwei
entgegengesetzte Enden (36, 38) aufweist, wo-
bei jedes der entgegengesetzten Enden einen
Flanschabschnitt (40, 44, 74, 104) umfasst; und
zwei Anbringungskonfigurationen (42, 46, 76,
106), eine fir jedes Ende des langlichen Kor-
pers, wobei jede Anbringungskonfiguration min-
destens einen Riickhaltehaken (48, 78, 108)
umfasst, der konfiguriert ist, um innerhalb der
Offnungen der Montage-Flansche eingesetzt zu
werden, dadurch gekennzeichnet, dass die
Ruckhaltehaken entlang einer inneren Oberfla-
che (50, 80, 118) des Flanschabschnitts defi-
niert sind, so dass sich jeder Haken mit Bezug
auf das Gerategerist in die gleiche laterale
Richtung erstreckt, um das Einsetzen der Riick-
haltehaken innerhalb entsprechender Offnun-
gen auf den Montage-Flanschen zu ermégli-
chen, wobei die Haken durch das Bewegen des
Korpers der Vorrichtung lateral mit Bezug auf
das Gerétegerist an der Stelle gesichert wer-
den kénnen, so dass die Riickhaltehaken ent-
lang der Kanten der Offnungen in die Montage-
Flansche eingreifen; wobei mindestens eine An-
bringungskonfiguration ein Mittel zum Iésbaren
Sichern der Vorrichtung an den Montage-Flan-
schen (56, 82, 110) umfasst, das konfiguriert ist,
um die Vorrichtung durch das Verhindern jegli-
cher lateraler Bewegung der Vorrichtung an den
Montage-Flanschen zu halten, ausreichend, um
die Riickhaltehaken aus ihren entsprechenden
(")ffnungen zu entfernen, wobei die Anbrin-
gungskonfiguration konstruiert und eingerichtet
ist, um werkzeuglose Installation und Entfer-
nung der Vorrichtung mit den Montage-Flan-
schen zu erleichtern.

Vorrichtung gemal Anspruch 1, wobei das Mittel
zum lésbaren Sichern der Vorrichtung an den Mon-
tageschienen einen Raststift (56, 82, 110) beinhal-
tet.

Vorrichtung gemaf Anspruch 2, wobei der Raststift
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einen Kopfabschnitt (58, 84, 112), der sich von einer
aulleren Oberflache (62, 88, 116) des Flanschab-
schnitts erstreckt und einen Stiftabschnitt (60, 86,
114), der sich von einer inneren Oberflache des
Flanschabschnitts erstreckt, umfasst.

Vorrichtung gemaR einem der vorhergehenden An-
spriiche, wobei jeder Haken konfiguriert ist, so dass
er sich von der inneren Oberflaiche wegneigt, und
gebogen ist, so dass er sich mit Bezug auf den Flan-
schabschnitt horizontal erstreckt.

Vorrichtung gemaR einem der vorhergehenden An-
spriiche, wobei die Vorrichtung eine Stromvertei-
lungseinheit (28) ist.

Vorrichtung gemafR einem der Anspriiche 1 bis 4,
wobei die Vorrichtung eines von einer Schiene (70,
100) und einer Tafel ist.

Vorrichtung gemaR einem der vorhergehenden An-
spriiche, wobei die Rickhaltehaken konfiguriert
sind, so dass die Vorrichtung ohne das Erfordernis
der vertikalen Bewegung der Vorrichtung, oder ohne
das Erfordernis, dass die Vorrichtung von oberhalb
oder unterhalb der Vorrichtung gegriffen oder ander-
weitig gehandhabt wird oder von innerhalb des Ge-
rategerUsts, an einem Gerategerlst montiert oder
von diesem entfernt werden kann.

Vorrichtung gemaR einem der vorhergehenden An-
spriiche, wobei die Rickhaltehaken konfiguriert
sind, um sich entlang einer Lange des langlichen
Korpers in die gleiche Richtung zu erstrecken.

Ein Verfahren zum Installieren der Vorrichtung (28)
gemal einem der Anspriiche 1 bis 8 an einem Ge-
rategerUstder Art, die zwei mit Abstand angeordnete
Montage-Flansche (24) aufweist, wobei jeder
Flansch eine Vielzahl von darin um einen vorbe-
stimmten Abstand mit Abstand voneinander gebil-
deten Offnungen (26) aufweist, wobei das Verfahren
Folgendes beinhaltet:

Einsetzen der Riickhaltehaken (48, 78, 108) der
Vorrichtung in die entsprechenden Offnungen
der Montage-Flansche;

Bewegen der Vorrichtung in einer lateralen
Richtung, die zum Eingreifen der Riickhalteha-
ken der Vorrichtung in die Montage-Flansche
geeignet ist; und

Einsetzen des Mittels zum I6sbaren Sichern der
Vorrichtung an den Montage-Flanschen (56, 82,
110) in einer Offnung des Montage-Flanschs,
um die Vorrichtung an der Stelle zu sichern.

10. Verfahren gemaR Anspruch 9, das ferner vor dem

Einsetzen der Riickhaltehaken der Vorrichtungin die
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entsprechenden Offnungen das Ausrichten der
Montage-Flansche der Vorrichtung nach entspre-
chenden Offnungen der Montage-Flansche beinhal-
tet.

Revendications

Un dispositif (28) configuré pour étre assujetti a I'in-
térieur d’'un bati d’équipement du type ayant deux
brides de montage espacées I'une de l'autre (24),
chaque bride de montage ayant une pluralité
d’ouvertures (26) formées dans celle-ci espacées
les unes des autres d’une distance prédéterminée,
le dispositif comprenant :

un corps allongé (30, 72, 102) ayant deux ex-
trémités opposées (36, 38), chacune desdites
extrémités opposées incluant une portion de bri-
de (40, 44, 74, 104) ; et

deux configurations d’attache (42, 46, 76, 106),
une pour chaque extrémité du corps allongé,
chaque configuration d’attache incluant au
moins un crochet de rétention (48, 78, 108) con-
figuré pour étre inséré a l'intérieur des ouvertu-
res des brides de montage, caractérisé en ce
que lesdits crochets de rétention sont définis le
long d’une surface interne (50, 80, 118) de la
portion de bride de telle sorte que chaque cro-
chet s’étende dans la méme direction latérale
par rapport au bati d’équipement de fagon a per-
mettrel'insertion des crochets derétention a l'in-
térieur d’ouvertures correspondantes sur lesdi-
tes brides de montage, lesdits crochets pouvant
étre assujettis en place en déplacgant le corps
du dispositif latéralement par rapport au bati
d’équipement de telle sorte que les crochets de
rétention se mettent en prise avec les brides de
montage le long des bords desdites ouvertures ;
au moins une configuration d’attache incluant
un moyen destiné a assujettir de fagon libérable
le dispositif aux brides de montage (56, 82, 110)
configuré pour retenir le dispositif sur les brides
de montage en empéchant tout déplacement la-
téral du dispositif suffisant pour retirer les cro-
chets de rétention de leurs ouvertures respecti-
ves, la configuration d’attache étant construite
et arrangée pour faciliter une installation et un
retrait sans outil du dispositif avec les brides de
montage.

Le dispositif de la revendication 1, dans lequel le
moyen destiné a assujettir de fagon libérable le dis-
positif aux rails de montage comprend une broche
piston (56, 82, 110).

Le dispositif de la revendication 2, dans lequel la
broche piston inclut une portion de téte (58, 84, 112)
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s’étendant depuis une surface externe (62, 88, 116)
de la portion de bride et une portion de broche (60,
86, 114) s’étendant depuis une surface interne de la
portion de bride.

Le dispositif de n’importe quelle revendication pré-
cédente, dans lequel chaque crochet est configuré
de sorte qu’il s’écarte en pente de la surface interne
et est courbé de sorte qu’il s’étende horizontalement
par rapport a la portion de bride.

Le dispositif de n’'importe quelle revendication pré-
cédente, le dispositif étant une unité de distribution
de I'énergie (28).

Le dispositif de n'importe lesquelles des revendica-
tions 1 a 4, le dispositif étant soit un rail (70, 100),
soit un panneau.

Le dispositif de n’'importe quelle revendication pré-
cédente, dans lequel lesdits crochets de rétention
sont configurés de telle sorte que le dispositif puisse
étre monté sur et retiré d’un bati d’équipement sans
nécessiter de déplacement vertical du dispositif, ni
sans nécessiter de saisir ou de manipuler autrement
le dispositif depuis le dessus ou le dessous du dis-
positif, ou depuis I'intérieur dudit bati d’équipement.

Le dispositif de n’'importe quelle revendication pré-
cédente, dans lequel lesdits crochets de rétention
sont configurés pour s’étendre dans la méme direc-
tion sur une longueur du corps allongé.

Un procédé pour installer le dispositif (28) de n’im-
porte lesquelles des revendications 1 a 8 sur un bati
d’équipement du type ayant deux brides de montage
espaceées l'une de l'autre (24), chaque bride ayant
une pluralité d’ouvertures (26) formées dans celle-
ci espacées les unes des autres d’une distance pré-
déterminée, le procédé comprenant :

linsertion des crochets de rétention (48, 78,
108) du dispositif dans les ouvertures respecti-
ves des brides de montage ;

le déplacement du dispositif dans une direction
latérale qui convient pour mettre en prise les cro-
chets de rétention du dispositif avec les brides
de montage ; et

l'insertion du moyen destiné a assujettir de fagon
libérable le dispositif aux brides de montage (56,
82, 110) dans une ouverture de la bride de mon-
tage afin d’assujettir le dispositif en place.

Le procédé de la revendication 9, comprenant en
outre, préalablement a I'insertion des crochets de
rétention du dispositif dans les ouvertures respecti-
ves, l'alignement des crochets de rétention du dis-
positif avec les ouvertures respectives des brides de
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