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(57) ABSTRACT

A rack adapting device for an electronic equipment rack is
disclosed. The electronic equipment rack is configured to
house first electronic equipment modules having a first
module width between left and right equipment supports
laterally spaced apart from one another by a rack housing
width corresponding to the first module width. The rack
adapting device is configured to adapt the electronic equip-
ment rack to house a plurality of second electronic equip-
ment modules having a second module width and comprises:
an adapter body; a plurality of rack-engaging features dis-
posed on a first lateral side thereof and configured to engage
rack mounting features of one of the left and right equipment
supports; and a plurality of adapter mounting features dis-
posed on a second lateral side such that, in use, the second
electronic equipment modules are mounted between the rack
adapting device and an other one of the left and right
equipment supports.
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RACK ADAPTING DEVICE FOR AN
ELECTRONIC EQUIPMENT RACK AND
ADAPTIVE RACK SYSTEM HAVING SAME

CROSS-REFERENCE

[0001] The present application claims priority from Euro-
pean Patent Application No. 21305707.8, filed May 27,
2021, the entirety of which is incorporated by reference
herein.

FIELD OF TECHNOLOGY

[0002] The present technology relates to electronic equip-
ment racks, such as server racks, and rack adapting devices
therefor.

BACKGROUND

[0003] Certain racks are designed for optimally housing
electronic equipment such as servers and other related
supporting equipment. For example, such electronic equip-
ment racks, which may also be referred to as server racks,
are widely used in datacenters. Notably, a server rack is
designed to accommodate multiple server modules posi-
tioned above one another, where each server module
includes one or more servers. In particular, the rack is
dimensioned such that an internal width of a housing section
thereof corresponds to the standardized width of the server
modules. A number of mounting features is also defined by
the rack in order to mount the server modules to the rack and
are spaced in accordance with appropriate standards. For
example, such standards may be set by Electronic Industries
Association guidelines (e.g., EIA-310) for racks that are
designed to accommodate server modules having a stan-
dardized width of 19 inches (approximately 482.6 mm).
[0004] However, server modules are also designed accord-
ing to different standards, including for example 21-inch
wide server modules that are compliant with Open Compute
Project (OCP) guidelines. As such, a datacenter may include
server racks that are designed to accommodate respective
ones of the types of server modules, for instance one type of
server rack designed to accommodate 21-inch wide server
modules and another type of server rack designed to accom-
modate 19-inch wide server modules. Different solutions are
available to address this issue, however they typically
require individual adjustment of each server module and can
therefore be time consuming and require a significant
amount of mechanical adjustments that may be prone to
instability and maladjustment. In addition, these solutions
can be expensive to implement as they may require a
significant amount of additional components.

[0005] There is therefore a desire for an adaptive rack
system which can alleviate at least some of these drawbacks.

SUMMARY

[0006] It is an object of the present technology to ame-
liorate at least some of the inconveniences present in the
prior art.

[0007] According to one aspect of the present technology,
there is provided a rack adapting device for an electronic
equipment rack. The electronic equipment rack is configured
to house a plurality of first electronic equipment modules
having a first module width, the electronic equipment rack
comprising left and right equipment supports laterally
spaced apart from one another by a rack housing width
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corresponding to the first module width. Each of the left and
right equipment supports comprises a plurality of rack
mounting features for mounting the first electronic equip-
ment modules between the left and right equipment sup-
ports. The rack mounting features are first apertures defined
by the left and right equipment supports. The rack adapting
device is configured to adapt the electronic equipment rack
to house a plurality of second electronic equipment modules
having a second module width, the second module width
being less than the first module width. The rack adapting
device comprises an adapter body having a width dimen-
sioned such that, when the rack adapting device is connected
to the electronic equipment rack, the electronic equipment
rack defines an adapted housing width corresponding to the
second module width. The rack adapting device comprises a
plurality of rack-engaging features connected to the adapter
body and disposed on a first lateral side thereof, the rack-
engaging features being configured to engage the first aper-
tures of one of the left and right equipment supports of the
electronic equipment rack to connect the rack adapting
device to the one of the left and right equipment supports.
The rack adapting device comprises a plurality of adapter
mounting features disposed on a second lateral side of the
adapter body, the adapter mounting features being config-
ured for mounting the second electronic equipment modules
to the rack adapting device such that, in use, the second
electronic equipment modules are mounted between the rack
adapting device and an other one of the left and right
equipment supports of the electronic equipment rack. The
adapter mounting features are second apertures defined by
the adapter body, the second apertures having a same shape
as the first apertures.

[0008] In some embodiments of the rack adapting device,
the rack-engaging features are connector legs extending
from the adapter body and configured to be inserted into the
apertures of the one of the left and right equipment supports.

[0009] In some embodiments of the rack adapting device,
the connector legs are shaped to be inserted into the corre-
sponding first apertures and slid along the first apertures in
a depth direction of the electronic equipment rack to hook
onto the one of the left and right equipment supports.

[0010] In some embodiments, each second aperture com-
prises: an enlarged portion having a first height; a reduced
portion having a second height, the second height being less
than the first height; and a transition portion extending
between the enlarged and reduced portions, a height of the
transition portion decreasing along a span thereof from the
enlarged portion to the reduced portion.

[0011] In some embodiments, the second apertures are
distributed in a plurality of columns that are spaced from
each other in a depth direction of the electronic equipment
rack.

[0012] In some embodiments, the plurality of columns is
a plurality of a second aperture columns; the first apertures
are distributed in a plurality of first aperture columns; and a
position of the second aperture columns along the depth
direction of the electronic equipment rack corresponds to the
first aperture columns.

[0013] In some embodiments of the rack adapting device,
the adapter body comprises a locking portion configured to
abut a portion of the electronic equipment rack, the locking
portion being configured to be removably fastened to the
electronic equipment rack.
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[0014] In some embodiments of the rack adapting device,
the adapter body comprises a plurality of laterally-extending
portions vertically spaced apart from one another, the rack-
engaging features being connected to the laterally-extending
portions. The adapter body comprises a vertically-extending
portion connected to the laterally-extending portions, the
vertically extending portion comprising the adapter mount-
ing features.

[0015] In some embodiments of the rack adapting device,
the adapter body is a first adapter body configured to be
connected, via the rack-engaging features, to the one of the
left and right equipment supports and the adapter mounting
features are first adapter mounting features. The rack adapt-
ing device further comprises a second adapter body config-
ured to be connected to the other one of the left and right
equipment supports of the electronic equipment rack; and a
plurality of second adapter mounting features provided on
the second adapter body and configured for mounting the
second electronic equipment modules to the rack adapting
device such that, in use, the second electronic equipment
modules are mounted between the first and second adapter
mounting features of the first and second adapter bodies.
[0016] According to a second aspect of the present tech-
nology, there is provided an adaptive rack system compris-
ing an electronic equipment rack configured to house a
plurality of first electronic equipment modules having a first
module width, the electronic equipment rack comprising a
frame and a left equipment support and a right equipment
support connected to the frame, the left and right equipment
supports being laterally spaced apart from one another by a
rack housing width corresponding to the first module width,
each of the left and right equipment supports comprising a
plurality of first apertures for mounting the first electronic
equipment modules between the left and right equipment
supports. The adaptive rack system comprises the rack
adapting device, the rack-engaging features being insertable
being engageable with the first apertures of one of the left
and right equipment supports to connect the adapter body
thereto in order to adapt the electronic equipment rack to
house a plurality of second electronic equipment modules
having a second module width, the second module width
being less than the first module width.

[0017] In some embodiments, the first apertures include a
plurality of first type of first apertures and a plurality of
second type of second apertures; the first type of first
apertures have a different shape than the second type of
second apertures; and the second apertures have the same
shape as the first type of first apertures.

[0018] In some embodiments, the first type of first aper-
tures are arranged in a plurality of first columns; and the
second type of first apertures are arranged in a plurality of
second columns offset, in a depth direction of the electronic
equipment rack, from the first columns.

[0019] In some embodiments of the adaptive rack system,
the adapter body is a first adapter body configured to be
connected, via the rack-engaging features, to the one of the
left and right equipment support and the adapter mounting
features are first adapter mounting features. The rack adapt-
ing device comprises a second adapter body configured to be
connected to the other one of the left and right equipment
supports of the electronic equipment rack; and a plurality of
second adapter mounting features provided on the second
adapter body for mounting the second electronic equipment
modules to the rack adapting device such that, in use, the
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second electronic equipment modules are mounted between
the first and second adapter mounting features of the first and
second adapter bodies.

[0020] In some embodiments of the adaptive rack system,
a height of the adapter body is less than a height of the one
of the left and right equipment supports.

[0021] In some embodiments of the adaptive rack system,
the rack adapting device is a first rack adapting device; and
the adaptive server rack system further comprises a second
rack adapting device configured to adapt the electronic
equipment rack to house a plurality of third electronic
equipment modules having a third module width, the third
module width being less than the second module width. The
second rack adapting device comprises an adapter body
having a width dimensioned such that, when the second rack
adapting device is connected to the electronic equipment
rack, the electronic equipment rack defines an other adapted
housing width corresponding to the third module width; a
plurality of rack-engaging features connected to the adapter
body and disposed on a first lateral side thereof, the rack-
engaging features being configured to engage the first aper-
tures of one of the left and right equipment supports of the
electronic equipment rack to connect the second rack adapt-
ing device to the one of the left and right equipment
supports; and a plurality of adapter mounting features dis-
posed on a second lateral side of the adapter body, the
adapter mounting features being configured for mounting
the second electronic equipment modules to the second rack
adapting device such that, in use, the second electronic
equipment modules are mounted between the second rack
adapting device and an other one of the left and right
equipment supports of the electronic equipment rack.
[0022] In some embodiments of the adaptive rack system,
the first module width is 21 inches and the second module
width is 19 inches.

[0023] In some embodiments of the adaptive rack system,
the electronic equipment rack is a server rack.

[0024] According to another aspect of the present tech-
nology, there is provided an adaptive rack system compris-
ing: an electronic equipment rack configured to house a
plurality of first electronic equipment modules having a first
module width, the electronic equipment rack comprising: a
frame; a left equipment support and a right equipment
support connected to the frame, the left and right equipment
supports being laterally spaced apart from one another by a
rack housing width corresponding to the first module width,
each of the left and right equipment supports comprising a
plurality of apertures for mounting the first electronic equip-
ment modules between the left and right equipment sup-
ports, the apertures including a plurality of first type of
apertures and a plurality of second type of apertures, the first
type of apertures having a different shape than the second
type of apertures; and a rack adapting device configured to
adapt the electronic equipment rack to house a plurality of
second electronic equipment modules having a second mod-
ule width, the second module width being less than the first
module width, the rack adapting device comprising: an
adapter body having a width dimensioned such that, when
the rack adapting device is connected to the electronic
equipment rack, the electronic equipment rack defines an
adapted housing width corresponding to the second module
width; a plurality of rack-engaging features connected to the
adapter body and disposed on a first lateral side thereof, the
rack-engaging features being configured to engage the aper-
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tures of one of the left and right equipment supports of the
electronic equipment rack to connect the rack adapting
device to the one of the left and right equipment supports;
and a plurality of adapter mounting features disposed on a
second lateral side of the adapter body, the adapter mounting
features being configured for mounting the second electronic
equipment modules to the rack adapting device such that, in
use, the second electronic equipment modules are mounted
between the rack adapting device and an other one of the left
and right equipment supports of the electronic equipment
rack.

[0025] In some embodiments, the adapter mounting fea-
tures are second apertures defined by the adapter body; and
the second apertures have a same shape as the first type of
apertures.

[0026] In some embodiments, the first type of apertures
are arranged in a plurality of first columns; and the second
type of apertures are arranged in a plurality of second
columns offset, in a depth direction of the electronic equip-
ment rack, from the first columns.

[0027] Implementations of the present technology each
have at least one of the above-mentioned object and/or
aspects, but do not necessarily have all of them. It should be
understood that some aspects of the present technology that
have resulted from attempting to attain the above-mentioned
object may not satisfy this object and/or may satisfy other
objects not specifically recited herein.

[0028] Additional and/or alternative features, aspects and
advantages of implementations of the present technology
will become apparent from the following description, the
accompanying drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] For a better understanding of the present technol-
ogy, as well as other aspects and further features thereof,
reference is made to the following description which is to be
used in conjunction with the accompanying drawings,
where:

[0030] FIG. 1 is a perspective view, taken from a top,
front, right side, of an electronic equipment rack;

[0031] FIG. 2 is a front elevation view of the electronic
equipment rack of FIG. 1, shown with an exemplary elec-
tronic equipment module housed therein;

[0032] FIG. 3 is a right side elevation view of a left
mounting panel of the electronic equipment rack of FIG. 1;
[0033] FIG. 4 is a right side elevation view of a rack
mounting feature of the left mounting panel of FIG. 3;
[0034] FIG. 5 is a perspective view, taken from a top,
front, right side, of a left mounting bracket of an electronic
equipment module configured to be connected to the left
mounting panel of FIG. 3;

[0035] FIG. 6 is a perspective view of a connector leg of
the left mounting bracket of FIG. 5;

[0036] FIG. 7 is a perspective view, taken from a top,
front, right side, of a rack adapting device according to an
embodiment of the present technology;

[0037] FIG. 8 is a left side elevation view of the rack
adapting device of FIG. 7;

[0038] FIG. 9 is a top plan view of the rack adapting
device of FIG. 7,

[0039] FIG. 10 is a perspective view of a rack-engaging
feature of the rack adapting device of FIG. 7,
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[0040] FIG. 11 is a right side elevation view of a verti-
cally-extending portion of the rack adapting device of FIG.
7,

[0041] FIG. 12 is a perspective view of a locking portion
of the rack adapting device of FIG. 7; and

[0042] FIG. 13 is a front elevation view of the rack
equipped with the rack adapting device of FIG. 7, and shown
equipped with another exemplary electronic equipment
module;

[0043] FIG. 14 is a perspective view, taken from a top,
front, right side, of a rack adapting device according to
another embodiment of the present technology;

[0044] FIG. 15 is a top plan view of part of the rack
equipped with the rack adapting device of FIG. 14 and
another electronic equipment module; and

[0045] FIG. 16 is a front elevation view of the electronic
equipment module of FIG. 15.

DETAILED DESCRIPTION

[0046] In the present description, various terms relating to
spatial orientation such as “front”, “rear”, “top”, “bottom”,
“left”, “right”, “upward”, “downward”, etc. will be used to
provide a clear description of the present technology. How-
ever, it is understood that these terms are merely used to
improve the clarity of the description and in no way are
meant to be limiting in regard to orientation.

[0047] FIGS. 1 and 2 show an electronic equipment rack
10 configured to support electronic equipment therein,
including for example computer systems such as servers, as
well as related supporting equipment (e.g., heat exchangers
for heat dissipation of the computer systems). In some
implementations, the rack 10 may be used in a data center.
In such a case, the rack 10 could be supported by a
rack-supporting frame (not shown) provided to align a
plurality of racks 10 in a row, notably to help manage heat
within the data center. As shown in FIG. 2, the rack 10 is
configured to house a plurality of electronic equipment
modules 15. Each electronic equipment module 15 includes
a support unit 55 and electronic equipment such as a server
or other electronic equipment (e.g., networking equipment)
supported by the support unit 55. As will be described in
detail below, the support unit 55 provides connecting means
for connecting the electronic equipment module 15 to the
rack 10. The electronic equipment modules 15 have a
standardized first module width, or “module width”, MW1
and the rack 10 is designed to accommodate the first module
width MW1 of the electronic equipment modules 15. For
example, in this embodiment, the first module width MW1
is approximately 542 mm (approximately 21 inches).
[0048] In this embodiment, the electronic equipment rack
10 is a server rack and the electronic equipment modules 15
housed thereby are server modules or related functional
modules (e.g., networking or power supply modules).
[0049] As will be described in detail further below, the
present technology provides a rack adapting device that can
be used to adapt the rack 10 to accommodate electronic
equipment modules having widths that are smaller than the
first module width MW1. This can provide a user with
greater versatility in the use of the rack 10 and provide a
cost-effective manner in which other electronic equipment
modules can be housed by the rack 10.

[0050] With reference to FIGS. 1 and 2, the rack 10 has a
left lateral end 14 and a right lateral end 16 which are
opposite one another in the lateral direction. A front end 18
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is disposed on a front side of the rack 10 and a rear end 20
on a rear side of the rack 10. As can be seen, in this
embodiment, the rack 10 has a width, measured between the
lateral ends 14, 16, that is less than a height thereof,
measured between a lower end 17 and an upper end 19 of the
rack 10. As such, the rack 10 can be said to be horizontally-
extending rather than vertically-extending. It is contem-
plated that the rack 10 could be vertically-extending in other
embodiments.

[0051] A frame 12 of the rack 10 has a base 22 defining a
bottom portion of the rack 10. The base 22 has a front wall
65 on the front side of the rack 10 and a rear wall on the rear
side of the rack 10. In this embodiment, the frame 12 has a
plurality vertical walls 24 fastened to the base 22 and
extending upwardly therefrom. An upper frame member 54
extends parallel to the base 22 and defines at least in part the
upper end 19 of the rack 10. Notably, the upper frame
member 54 is a generally planar sheet metal component that
is fastened to the upper ends of the vertical walls 24.
[0052] The vertical walls 24 are laterally spaced from one
another so as to define housing sections 25 therebetween in
which the electronic equipment modules 15 can be housed.
In this embodiment, the frame 12 includes four vertical walls
24 which define three housing sections 25 between consecu-
tive ones of the vertical walls 24. The rack 10 may define a
different number of housing sections 25 in alternative
embodiments (e.g., a single housing section in some
embodiments). Equipment supports 27 are connected to
each vertical wall 24 and extend parallel thereto. In this
embodiment, the equipment supports 27 are generally rect-
angular vertical mounting panels and thus the equipment
supports 27 will be referred to hereinafter as “mounting
panels” 27. As will be described in greater detail below, each
mounting panel 27 defines a plurality of mounts onto which
the support units of the electronic equipment modules 15 can
be mounted. As such, in use, each of the housing sections 25
houses a plurality of the electronic equipment modules 15,
each housing section 25 being defined between left and right
equipment supports 27 laterally spaced apart from one
another by a rack housing width that is suitable for connec-
tion of the electronic equipment modules 15. Notably, the
rack housing width corresponds to the standardized first
module width MW1 of the electronic equipment modules
15. It is to be understood that the rack housing width
“corresponding” to the first module width MW1 does not
mean that the rack housing width is exactly the same as the
first module width MW1, but rather that the rack housing
width and the first module width MW1 are dimensioned
such that the electronic equipment modules 15 closely fit
within the rack housing width to allow connection of the
electronic equipment modules 15 to the left and right
equipment supports 27.

[0053] FIG. 3 illustrates one of the mounting panels 27,
namely a left mounting panel 27 defining a left side of one
of the housing sections 25. The mounting panel 27 extends
in a depth direction of the rack 10 from a front end 211 to
a rear end 220. Right mounting panels 27 defining the right
sides of the housing sections 25 are a mirror image of the left
mounting panel 27 of FIG. 3. Therefore, only one the left
mounting panels 27 will be described in detail herein. It is
to be understood that the same description applies to the
right mounting panels 27.

[0054] As shown in FIG. 3, the mounting panel 27 has a
plurality of first rack mounting features 200 for mounting
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the support units 55 of the electronic equipment modules 15
to the rack 10. In this embodiment, the rack mounting
features 200 are apertures defined by the mounting panel 27.
The apertures 200 are distributed in three distinct columns
202,, 202, 202, of rack mounting features 200 that are
spaced from one another in the depth direction of the rack
10. Each rack mounting feature 200 of the front column
202, is vertically aligned with a corresponding rack mount-
ing feature 200 of the middle column 202, and with a
corresponding rack mounting feature 200 of the rear column
202, thereby defining sets of three rack mounting features
200 aligned in a same row. The mounting panel 27 may
comprise additional rows and/or columns of rack mounting
features 200 in other embodiments.

[0055] As shown in FIG. 4, in this embodiment, each
aperture 200 extends from a front end 212 to a rear end 232.
The aperture 200 has an enlarged portion 210, a reduced
portion 230 and a transition portion 220 extending between
the enlarged and reduced portions 210, 230. The enlarged
portion 210 has a first height measured between a lower end
214 and an upper end 216, while the reduced portion 230 has
a second height measured between a lower end 234 and an
upper end 236. As can be seen, the second height of the
reduced portion 230 is less than the first height of the
enlarged portion 210. A height of the transition portion 220,
measured between a lower end 224 and an upper end 226,
decreases along a span thereof in the depth direction of the
rack 10 (i.e., from the front to the rear of the aperture 200)
from the enlarged portion 210 to the reduced portion 230.
[0056] In this embodiment, the support unit 55 of each
electronic equipment module 15 includes left and a right
mounting brackets 110 configured to be connected to the left
and right mounting panels 27 respectively. The mounting
brackets 110 will now be described with reference to FIG. 5
which depicts the left mounting bracket 110 of the support
unit 55. The right mounting bracket 110 of the support unit
55 is a mirror image of the left mounting bracket 110 and
therefore will not be described in detail herein. It is to be
understood that the same description applies to the right
mounting bracket 110, albeit with a mirrored configuration.
[0057] The left mounting bracket 110 has a horizontally-
extending portion 112 extending from a front end 113 to a
rear end 114 between left and right lateral ends 116, 117. As
can be seen, the left mounting bracket 110 extends in the
depth direction such that, in use, the front end 113 is located
proximate the front end 211 of the mounting panel 27 while
the rear end 114 is located proximate the rear end 220 of the
mounting panel 27. The left mounting bracket 110 also has
a vertically-extending portion 118 extending from the left
lateral end 116 of the horizontally-extending portion 117 at
a right angle and defining an internal side surface 118, and
an external side surface 118,. In this embodiment, the
mounting bracket 110 has three connector legs 122 extend-
ing from the vertically-extending portion 118. Each of the
connector legs 122 is configured to engage with a respective
rack mounting feature 200 of the corresponding mounting
panel 27 to connect the mounting bracket 110 to the rack 10.
In this embodiment, the connector legs 122 extend laterally
from a top end 119 of the vertically-extending portion 118
and at a right angle from the vertically-extending portion
118.

[0058] The three connector legs 122 of the mounting
bracket 110 are configured to engage three vertically aligned
rack mounting features 200 of the corresponding mounting
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panels 27 (i.e., a corresponding rack mounting feature 200
of each column 202 ,, 202;, 202.). In particular, the con-
nector legs 122 of the mounting bracket 110 may be inserted
in the enlarged portions 210 of the rack mounting features
200 and then slid into the reduced portions 230 of the
corresponding rack mounting features 200. In use, the
electronic equipment of a given electronic equipment mod-
ule 15 is disposed on the horizontally extending portions 112
of the corresponding left and a right mounting brackets 110.
[0059] Optionally, in alternative embodiments, the left and
right mounting brackets may be formed as single integral
component, notably as a same metal sheet that is bent into
shape to have its left and right lateral sides identical to the
left and right mounting brackets 110 described above.
[0060] An exemplary one of the connector legs 122 will
now be described with reference to FIG. 6. In this embodi-
ment, all of the connector legs 122 are identical and there-
fore it is to be understood that the same description applies
to all of the connector legs 122 of the left and right mounting
brackets 110.

[0061] In this embodiment, the connector leg 122 has a
hook portion 510 extending rearwardly to allow the con-
nector leg 122 to be hooked onto a corresponding one of the
rack mounting features 200 as will be described below. The
hook portion 510 is spaced from the external side surface
118, such that an interlocking gap is defined between the
external side surface 118, and the hook portion 510. In
particular, the interlocking gap is defined by the external side
surface 118, and by edges 512, 514 of the connector leg 122,
which extend at a right angle to one another. The edge 512
is laterally spaced from the external side surface 118, and
extends substantially parallel thereto.

[0062] In order to engage the connector legs 122 with the
corresponding apertures 200 of the left mounting panel 27,
in this embodiment, the connector legs 122 are inserted into
the corresponding apertures 200 and slid along the apertures
200 in the depth direction of the rack 10 to hook the left and
mounting brackets onto the left mounting panel 27. More
specifically, for the left mounting bracket 110 for instance,
each connector leg 122 is inserted in the enlarged portion
210 of the corresponding aperture 200 until the external side
surface 118, abuts an inner lateral surface of the mounting
panel 27. The larger dimensions of the enlarged portion 210
of the apertures 200 facilitate insertion of the connector legs
122 into the apertures 200. The left mounting bracket 110 is
then slid rearwardly such that each connector leg 122 slides
into the reduced portion 230 of the corresponding aperture
200 until the edge 514 abuts the lateral end 232 of the
aperture 200. The tapering lower and upper ends 224, 226
(FIG. 4) defining the transition portion 220 of the aperture
200 help guide the connector legs 122 into the reduced
portions 230.

[0063] When sliding the connector legs 122 along the
apertures 200, the left mounting bracket 110 slides along the
inner lateral surface of the mounting panel 27, and the inner
edge 512 of each connector leg 122 slides along an outer
lateral surface of the mounting panel 27 (laterally opposed
to the inner lateral surface thereof). Part of the mounting
panel 27 is thus disposed in the interlocking gap defined by
the mounting bracket 110. Once each connector leg 122 is
positioned in the reduced portion 230 of the corresponding
aperture 200, the lower end 234 and the upper end 236 of the
reduced portion 230 are in contact with upper and lower
surfaces 520, 530 of the connector leg 122 respectively.
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Therefore, the connector legs 422 can no longer be moved
rearwardly, vertically or laterally.

[0064] Returning to FIG. 3, in this embodiment, the
mounting panel 27 also has a plurality of rack mounting
features 270 for mounting another type of electronic equip-
ment module to the rack 10. Notably, the rack mounting
features 270 are different from the rack mounting features
200 described above. As such, the rack mounting features
200 can be referred to as first rack mounting features 200
and the rack mounting features 270 can be referred to as
second rack mounting features 270. The rack mounting
features 270 are distributed in two distinct columns 272 ,,
272 that are spaced from one another in the depth direction
of'the rack 10. Each second rack mounting feature 270 of the
front column 272, is horizontally aligned with a correspond-
ing rack mounting feature 270 of the rear column 2724,
thereby defining sets of two rack mounting features 270 on
a same row. Moreover, in this embodiment, the columns
272 ,, 2725 of second rack mounting features 270 are offset
from the columns 202 ,, 202, 202 of the first rack mount-
ing features 200 in the depth direction. In particular, the
column 272, is disposed between the columns 202, 202,
while the column 272, is disposed between the columns
2025, 202.. Furthermore, in this embodiment, the vertical
distance between vertically consecutive second rack mount-
ing features 270 is greater than the vertical distance between
vertically consecutive first rack mounting features 200. For
example, the vertical distance between vertically consecu-
tive second rack mounting features 270 may be double or
more than double the vertical distance between vertically
consecutive first rack mounting features 200. The mounting
panel 27 may comprise additional rows and/or columns of
second rack mounting features 270 in other embodiments. In
this embodiment, the second rack mounting features 270 are
apertures that have a different shape than the apertures 200.
Notably, the apertures 270 are provided to connect other
electronic equipment modules that have the same module
width MW1 as the electronic equipment modules 15 but
conforming to a different mounting standard and/or having
a different height in rack units. For instance, the apertures
270 may be used to connect electronic equipment modules
that have another type of connectors legs and/or electronic
equipment modules having a greater height than the first
electronic equipment modules 15.

[0065] The mounting panel 27 also defines fastener open-
ings 225 distributed over the mounting panel 27 through
which fasteners (e.g., bolts) may be inserted to connect the
mounting panel 27 to one of the vertical walls 24 of the rack
10.

[0066] Since the right mounting panel 27 of a given
housing section 25 is a mirror image of the left mounting
panel 27, the rack mounting features 200 of the left mount-
ing panel 27 of the given housing section 25 are horizontally
aligned with corresponding rack mounting features 200 of
the right mounting panel 27 of the given housing section 25
such that, in use, a given one of the electronic equipment
modules 15 may be mounted within the housing section 25
between the left and right mounting panels 27 using the two
sets of rack mounting features 200.

[0067] As mentioned above, a rack adapting device 400 is
provided to adapt the rack 10 to house electronic equipment
modules that are different from the first electronic equipment
modules 15. More particularly, as shown in FIG. 13, the rack
adapting device 400 can be used to adapt the rack 10 to
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house second electronic equipment modules 115. Each sec-
ond electronic equipment module 115 includes a support
unit 155 and electronic equipment such as a server or other
electronic equipment (e.g., networking equipment) sup-
ported by the support unit 155. The support unit 155
provides connecting means for connecting the electronic
equipment module 115 to the rack 10. Notably, in this
embodiment, each support unit 155 includes left and right
mounting brackets 110, similarly to the support units 55
described above. However, the left and right mounting
brackets 110 of each support unit 155 are spaced apart from
one another, when connected between the rack adapting
device 400 and the rack 10, such that the second electronic
equipment modules 115 have a standardized second module
width MW?2 that is less than the first module width MW1. To
that end, the rack adapting device 400 is connectable to the
mounting panels 27 to modify the housing sections 25 to
define an adapted housing width that is suitable for connec-
tion of the second electronic equipment modules 115. Nota-
bly, the adapted housing width corresponds to the second
module width MW?2. In this embodiment, the second module
width MW2 is 19 inches.

[0068] The rack adapting device 400 will now be
described in greater detail with reference to FIGS. 7 to 12.
In this embodiment, the various components of the rack
adapting device 400 described above are sheet metal com-
ponents. Nevertheless, it is contemplated that one or more of
these components could be made differently in other
embodiments.

[0069] In this embodiment, the rack adapting device 400
includes an adapter body 410 having a width dimensioned
such that, when the rack adapting device 400 is connected to
one of the left and right mounting panels 27 defining a given
housing section 25, said housing section 25 has an adapted
housing width corresponding to the second module width
MW?2 along a vertical span of the rack adapting device 400.
In this embodiment, the rack adapting device 400 is con-
figured to be connected to the left mounting panel 27 of any
of'the housing sections 25. In other embodiments, a mirrored
version of the rack adapting device 400 could be connected
to the right mounting panel 27 of the given housing section
25 instead of the left mounting panel 27.

[0070] In this embodiment, the adapter body 410 includes
a vertically-extending portion 430 and upper and lower
frame members 405 connected to the vertically-extending
portion 430. The vertically-extending portion 430 is a panel
that, in use, extends parallel to the mounting panels 27
defining the given housing section 25 that the rack adapting
device 400 is intended to adapt. The vertically-extending
portion 430 has a front end 460 and a rear end 480 defining
a length of the vertically-extending portion 430 therebe-
tween. In this embodiment, in use, the length of the verti-
cally-extending portion 430 spans a majority of a depth of
the housing section 25 that the rack adapting device 400 is
intended to adapt. Moreover, in this embodiment, in use, a
height of the vertically-extending portion 430, measured
between an upper end 490 and a lower end 470 thereof,
spans a majority (e.g., an entirety) of the height of the
housing section 25. As will be described in greater detail
below, the vertically-extending portion 430 has a plurality of
adapter mounting features 710 for connecting the second
electronic equipment modules 115 to the adapter body 410.
[0071] As best shown in FIG. 7, in this embodiment, each
of the upper and lower frame members 405 has a vertical
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portion 429 and two laterally-extending portions 420
extending generally perpendicular to the vertical portion
429. Notably, the two laterally-extending portions 420 of
each of the upper and lower frame members 405 extends
from an upper end and a lower end of the vertical portion
429 thereof. The upper and lower frame members 405 are
disposed laterally outwardly from the vertically-extending
portion 430 of the adapter body 410 and are fastened (e.g.,
bolted or riveted) thereto. The laterally-extending portions
420 of the adapter body 410 are thus disposed on an outer
lateral side 402 (i.e., a left side) of the vertically-extending
portion 430, opposed to an inner lateral side 404 thereof. In
this embodiment, the laterally-extending portions 420
extend along a majority of the length of the vertically-
extending portion 430. The laterally-extending portions 420
are vertically spaced apart from one another. Notably, the
laterally-extending portions 420 include an upper laterally-
extending portion 420, a lower laterally-extending portion
420 and two middle laterally-extending portions 420. Each
laterally-extending portion 420 has a main body 421 and
three rack-engaging features 422 which will be described in
greater detail below. In this embodiment, the main body 421
is generally planar such that each laterally-extending portion
420 extends along a respective horizontal plane. In this
embodiment, the laterally-extending portions 420 extend
from the vertically-extending portion 430 at a right angle.
The laterally-extending portions 420 may extend from the
vertically-extending portion 430 at a different angle in other
embodiments.

[0072] In this embodiment, each frame member 405 is
made from a single metal sheet that is cut and then bent into
shape.

[0073] The laterally-extending portions 420 and the ver-
tically-extending portion 430 can be connected to one
another in various ways. In this embodiment, the vertically-
extending connecting portion 429 of each pair of laterally-
extending portions 420 defines one or more openings
through which a fastener (e.g., a bolt) is inserted to fasten the
vertically-extending connecting portion 429 to the verti-
cally-extending portion 430 of the rack adapting device 400.
Alternative ways for connecting vertically-extending con-
necting portion 429 to the vertically-extending portion 430
are contemplated in alternative embodiments. For instance,
the connecting vertically-extending connecting portion 429
may be welded to the vertically-extending portion 430 on
the outer lateral side 402 thereof.

[0074] The rack-engaging features 422 of each laterally-
extending portions 420 are distributed along a length thereof
such that, in use, a first one of the rack-engaging features
422 is located proximate a front end of the laterally-extend-
ing portion 420, a second one of the rack-engaging features
422 is located proximate the rear end of the laterally-
extending portion 420, and a third one of the rack-engaging
features 422 is generally centered between the first and
second rack-engaging features 422. The three rack-engaging
features 422 of each laterally-extending portion 420 are
configured to engage three vertically aligned rack mounting
features 200 of the corresponding mounting panel 27 (i.e., a
corresponding rack mounting feature 200 of each column
202, 2025, 202 ). An exemplary one of the rack-engaging
features 422 will now be described with reference to FIG.
10. In this embodiment, all of the rack-engaging features
422 of the laterally-extending portions 420 are identical and
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therefore it is to be understood that the same description
applies to the other rack-engaging features 422.

[0075] In this embodiment, the rack-engaging feature 422
is a connector leg extending from the main body 421 of the
laterally-extending portion 420. More specifically, the con-
nector leg 422 extends from a left lateral end 424 of the main
body 421. In this embodiment, the connector leg 422 has a
hook portion 510 extending rearwardly to allow the con-
nector leg 422 to be hooked onto a corresponding one of the
rack mounting features 200 as will be described below.
Notably, the hook portion 510 is spaced from the lateral end
424 such that an interlocking gap is defined between the
lateral end 424 and the hook portion 510. In particular, the
interlocking gap is defined by the lateral end 424 and by
edges 512, 514 of the connector leg 422, which extend at a
right angle to one another. The edge 512 is laterally spaced
from the lateral end 424 and extends substantially parallel
thereto.

[0076] In order to engage the connector legs 422 with the
corresponding apertures 200 of the left mounting panel 27,
in this embodiment, the connector legs 422 are inserted into
the corresponding apertures 200 and slid along the apertures
200 in the depth direction of the rack 10 to hook the
laterally-extending portions 420 onto the left mounting
panel 27. More specifically, each connector leg 422 is
inserted in the enlarged portion 210 of the corresponding
aperture 200 until the lateral ends 424 of the laterally-
extending portions 420 abut an inner lateral surface of the
mounting panel 27. The larger dimensions of the enlarged
portion 210 of the apertures 200 facilitate insertion of the
connector legs 422 into the apertures 200. The adapter body
410 is then slid rearwardly such that each connector leg 422
slides into the reduced portion 230 of the corresponding
aperture 200 until the edge 514 abuts the lateral end 232 of
the aperture 200. The tapering lower and upper ends 224,
226 (FIG. 4) defining the transition portion 220 of the
aperture 200 help guide the connector legs 422 into the
reduced portions 230.

[0077] When sliding the connector legs 422 along the
apertures 200, the lateral ends 424 of the laterally-extending
portions 420 slide along the inner lateral surface of the
mounting panel 27, and the inner edge 512 of each connector
leg 422 slides along an outer lateral surface of the mounting
panel 27 (laterally opposed to the inner lateral surface
thereof). Once each connector leg 422 is positioned in the
reduced portion 230 of the corresponding aperture 200, the
lower end 234 and the upper end 236 of the reduced portion
230 are in contact with upper and lower surfaces 520, 530
of the laterally-extending portions 420 respectively. There-
fore, the connector legs 422 can no longer be moved
rearwardly, vertically or laterally.

[0078] Turning now to FIG. 11, as mentioned above, the
vertically-extending portion 430 of the adapter body 410 has
adapter mounting features 710 configured for mounting the
support units 155 of the second electronic equipment mod-
ules 115 to the adapter body 410 such that, in use, the second
electronic equipment modules 115 are mounted between the
rack adapting device 400 and, in this illustrative example,
the right mounting panel 27 of the given housing section 25.
In this embodiment, the adapter mounting features 710 are
apertures 710 defined by the vertically-extending portion
430.

[0079] In this embodiment, the apertures 710 are distrib-
uted in three distinct columns 712,, 712;, 712 that are
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spaced from one another in the depth direction. Each aper-
ture 710 of the front column 712, is vertically aligned with
a corresponding aperture 710 of the middle column 7125 and
with a corresponding aperture 710 of the rear column 712,
thereby defining sets of three apertures 710 on a same row.
Notably, in this embodiment, the position of the columns
712 ,, 7125, 712 along the depth direction of the rack 10
corresponds to the position of the columns 202 ,, 2025, 202
of the mounting panel 27. The vertically-extending portion
430 may have additional rows and/or columns of the aper-
tures 710 in other embodiments.

[0080] In this embodiment, the apertures 710 have a same
shape as the apertures 200 of the mounting panel 27 such
that it can be said that the apertures 710 are a reproduction
of the apertures 200 on the inner lateral side 404 of the
adapter body 410. As such, the apertures 710 will not be
described in detail herein as reference can be made to the
description of the apertures 200.

[0081] The left and right mounting brackets 110 of the
support units 155 of the second electronic equipment mod-
ules 115 are configured to engage respective adapter mount-
ing features 710 of the adapter body 410. More specifically,
in this example, the three connector legs 122 of the left
mounting bracket 110 engage three vertically aligned aper-
tures 710 of the vertically-extending portion 430 of the rack
adapting device 400, and the three connector legs 122 of the
right mounting bracket 110 engage three vertically aligned
apertures 200 of the right vertical panel 27 opposite the rack
adapting device 400.

[0082] With reference to FIG. 12, in this embodiment, the
adapter body 410 has a locking portion 450 that is config-
ured to be removably fastened to the rack 10 in order to
selectively secure the adapter body 410 to the rack 10. In this
embodiment, the locking portion 450 is disposed on a front
side of the adapter body 410 and is connected to one of the
laterally-extending portions 420. In particular, the locking
portion 450 is connected to one of the middle laterally-
extending portions 420 of the adapter body 410. In this
embodiment, the locking portion 450 is an integral part of
one of the laterally-extending portions 420, namely being a
bent part of the laterally-extending portion 420 at the front
end thereof. In other embodiments, the locking portion may
be welded to one of the laterally-extending portions 420.
[0083] In this embodiment, the locking portion 450 has a
planar wall 452 that extends generally laterally (i.e., trans-
versally to the length of the vertically-extending portion
430). The planar wall 452 has a rear internal surface 454 and
a front external surface 456 on an opposite side of the rear
internal surface 454. In use, when the adapter body 410 is
engaged with the corresponding mounting panel 27, the rear
internal surface 454 abuts the front end 211 of the mounting
panel 27 when the connector legs 422 are slid rearwardly
into engagement with the apertures 200 of the mounting
panel 27. The planar wall 452 defines an opening 458
through which a fastener (e.g., a bolt) is inserted to fasten the
locking portion 450 to a corresponding mounting panel 27 or
a corresponding vertical wall 24 of the rack 10. Additional
openings 458 may be provided in some embodiments. The
front end 211 of the mounting panel 27 defines a corre-
sponding opening configured to be aligned with the opening
458 such that the locking portion 450 may be fastened to the
mounting panel 27. For instance, the opening at the front end
211 of the mounting panel 27 may define a thread such that
the fastener may be inserted in the openings 458 and engage



US 2022/0386500 Al

the threads of the opening at the front end 211 to secure the
adapter body 410 to the mounting panel 27.

[0084] The rack adapting device 400 may be configured
differently in other embodiments. For instance, as shown in
FIG. 14, another rack adapting device 400" according to an
alternative embodiment is configured such that the adapter
mounting features thereof are different from the rack mount-
ing features of the mounting panels 27. As such, the rack
adapting device 400" could be used not only to adapt the
width of a housing section 25 of the rack 10, but also to
provide an alternative connection standard different from
that provided by the mounting panels 27. Notably, in this
alternative embodiment, as shown in FIG. 15, the rack
adapting device 400' allows connecting another electronic
equipment module 215 thereto. For instance, the electronic
equipment module 215 is configured according to other
standards, such as EIA-310-D standards. Notably, each third
electronic equipment module 215 includes a support unit
255 and electronic equipment 217 such as a server or other
electronic equipment supported by the support unit 255. The
support unit 255 provides connecting means for connecting
the electronic equipment module 215 to the rack 10. Nota-
bly, in this embodiment, as shown in FIG. 16, each support
unit 255 includes left and right mounting brackets 260
laterally spaced apart from one another and configured to be
connected to the left and right adapter bodies 410', 412'
respectively. Each of the mounting brackets 260 has a
horizontally-extending portion 261 and a vertically-extend-
ing wall 262 perpendicular thereto. In use, the electronic
equipment 217 is supported by the horizontally-extending
portions 261 of the mounting brackets 260. Each of the
mounting brackets 260 has two front and two rear connect-
ing flanges 263, each of which defines two threaded open-
ings 264.

[0085] The rack adapting device 400" has a left adapter
body 410" and a right adapter body 412'. The left adapter
body 410' is configured to be connected to the left mounting
panel 27 of a given housing section 25 of the rack 10, and
the right adapter body 412 is configured to be connected to
the corresponding right mounting panel 27 of the given
housing section 25. It is contemplated that, in other embodi-
ments, the left adapter body may be a mirror image of the
right adapter body 412' while the right adapter body is a
mirror image of the left adapter body 410’ (i.e., the positions
of the left and right adapter bodies 410', 412' could be
reversed).

[0086] The left adapter body 410' has upper and lower
frame members 405' which, in this embodiment, are verti-
cally spaced from one another. In this embodiment, each of
the upper and lower frame members 405' are substantially
similar to the upper and lower frame members 405 described
above with respect to the adapter body 410. The configu-
ration of the frame members 405' will therefore not be
described in detail herein. As the frame members 405' are
substantially similar to the frame members 405 described
above, similar parts have been given the same reference
numerals (with the added prime character). The parts of the
frame members 405' are identical to those described above
in respect of the frame members 405 unless mentioned
otherwise. The left adapter body 410" is connected to the
mounting panel 27 by engaging the rack engaging features
422' with the rack mounting features 200 of the mounting
panel 27 as previously described. In this embodiment, two
consecutive laterally-extending portions 420' are connected
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one to another by a respective vertically-extending connect-
ing portion 429" as previously described.

[0087] The left adapter body 410' also has front and rear
vertically-extending portions 430,', 430,' connected to the
frame members 405'. It is contemplated that, in other
embodiments, the vertically-extending portions 430,", 430,
could be part of a single integral component. The front and
rear vertically-extending portions 430,', 430,' have connect-
ing bodies 432,', 432,' that are connected to the frame
members 405'. The connecting bodies 432,', 432,' extend
along a common vertical plane that extends in the depth
direction of the rack 10 (parallel to the mounting panels 27).
The front and rear vertically-extending portions 430,', 430,
also have respective front and rear elongated rails 433,',
433, extending vertically. The front rail 433" is disposed at
a front end of the front vertically-extending portion 430,'
and the rear rail 433,' is disposed at a rear end of the rear
vertically-extending portion 430,'. The front and rear rails
433,', 433, are perpendicular to the connecting bodies
432,', 432,' such that a front surface of each of the rails
433,', 433, extends along a plane normal to the plane along
which the connecting bodies 432,', 432,' extend. In this
embodiment, the front and rear rails 433,', 433,' extend
along a height of the vertically-extending portions 430,',
430,'. Each of the front and rear rails 433", 433, defines a
plurality of adapter mounting features 810 for connecting
electronic equipment modules 215 thereto. Notably, in this
embodiment, the adapter mounting features 810 are aper-
tures defined by the rails 433", 433,'. In particular, in this
embodiment each rail 433,', 433, defines multiple apertures
810 aligned in a single column. As will be described below,
the apertures 810 are configured to receive a fastener therein
that engages the electronic equipment module 215 to secure
the electronic equipment module 215 to the adapter body
410'.

[0088] The right adapter body 412' has a front vertically-
extending portion 413,' and a rear vertically-extending por-
tion 413,". It is contemplated that, in other embodiments, the
front and rear vertically-extending portions 413,', 413,
could be a single integral component. The front and rear
vertically-extending portions 413,', 413,' have respective
connecting bodies 414,', 414,' that are planar and extend
parallel to the corresponding right mounting panel 27 (i.e.,
parallel to the connecting bodies 432", 432,"). The connect-
ing bodies 414,', 414,' define openings through which
fasteners (e.g., bolts) are inserted to fasten the right adapter
body 412' to the right mounting panel 27 of the housing
section 25.

[0089] The front and rear vertically-extending portions
413,', 413, also have respective front and rear elongated
rails 416,', 416,' extending vertically. The front rail 416" is
disposed at a front end of the front vertically-extending
portion 413," and the rear rail 416,' is disposed at a rear end
of the rear vertically-extending portion 413,". The front and
rear rails 416,', 416,' are perpendicular to the connecting
bodies 414,', 414,' such that a front surface of each of the
rails 416,', 4162, extends along a plane normal to the plane
along which the connecting bodies 414,', 414,' extend. In
this embodiment, the front and rear rails 416,', 416,' extend
along a height of the vertically-extending portions 413",
413,'. Each of the front and rear rails 416,', 416,' defines a
plurality of adapter mounting features 820 for connecting
electronic equipment modules 215 thereto. Notably, the
adapter mounting features 820 are identical to the adapter
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mounting features 810. In particular, in this embodiment, the
adapter mounting features 820 are apertures defined by the
rails 416,', 416,', each rail 433,', 433,' defining multiple
apertures 820 aligned in a single column.

[0090] In this embodiment, the apertures 810, 820 are
configured to secure the electronic equipment modules 215
in the housing section 25. More specifically, the apertures
810, 820 are arranged such that the apertures 810 on the left
rails 433,', 433, are vertically aligned with corresponding
ones of the apertures 820 on the right rails 416,', 416,". In
this embodiment, as shown in FIG. 15, an electronic equip-
ment module 215 is placed rearwardly of the front left and
right rails 4331', 4161' to fasten the electronic equipment
module 215 thereto. In particular, fasteners (e.g., bolts) are
inserted through a pair of vertically consecutive apertures
810 and a corresponding pair of vertically consecutive
apertures 820 aligned therewith, with the fasteners thread-
edly engaging the support unit 255 of the electronic equip-
ment module 215 to fasten the electronic equipment module
215 to the front left and right rails 433,', 416,". Notably, each
fastener is inserted into one of the apertures 810, 820 and
into a corresponding opening 264 of the front connecting
flange 263 of the corresponding mounting bracket 260 (FIG.
16). The same is done to secure the electronic equipment
module 215 to the rear left and right rails 433,', 416,'. As
such, the mounting brackets 260 of the support unit 255 are
secured to both adapter bodies 410", 412'.

[0091] As will be appreciated from the above description,
the rack adapting devices 400, 400" provide a simple and
effective way in which to adapt a housing section 25 of the
rack 10 to accommodate electronic equipment modules 115,
215 that are narrower than the rack housing width of the rack
10. In addition, the rack adapting devices 400, 400' relatively
inexpensive as they are principally made from sheet metal
components connected to one another. In the case of the rack
adapting device 400', it can also allow changing the con-
nection standard of the rack 10 to accommodate electronic
equipment modules 215 implementing a different connec-
tion standard than the one the rack 10 is designed to
accommodate. Furthermore, as the rack 10 has three sepa-
rate housing sections 25, each housing section 25 could be
adapted (or not) with a rack adapting device 400, 400' such
that each housing section 25 could be adapted to accommo-
date a different type of electronic equipment module (see for
example FIG. 11 in which only the middle housing section
25 is adapted with the rack adapting device 400). Moreover,
while the rack adapting devices 400, 400" have been illus-
trated as spanning an entirety of a height of a corresponding
housing section 25, in other embodiments, the rack adapting
devices 400, 400' could be made shorter such that the rack
adapting devices 400, 400" only span a portion (e.g., half or
a quarter) of the height of the corresponding housing section
25 such that, when the rack adapting devices 400, 400' are
secured to the rack 10 in a given housing section 25, the
housing section 25 can accommodate different types of
electronic equipment modules along different spans of the
height of the housing section 25.

[0092] Furthermore, in use, the adapter bodies 410, 410" of
the rack adapting devices 400, 400' may be used to accom-
modate cables and/or other components associated with
operation of electronic equipment modules such as fluid
flow paths for cooling the electronic equipment modules.
For example, cables and/or other components may be stored
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in a space defined between the adapter body 410, 410' and
the corresponding mounting panel 27.

[0093] Modifications and improvements to the above-
described implementations of the present technology may
become apparent to those skilled in the art. The foregoing
description is intended to be exemplary rather than limiting.
The scope of the present technology is therefore intended to
be limited solely by the scope of the appended claims.

What is claimed is:

1. A rack adapting device for an electronic equipment
rack, the electronic equipment rack being configured to
house a plurality of first electronic equipment modules
having a first module width, the electronic equipment rack
comprising left and right equipment supports laterally
spaced apart from one another by a rack housing width
corresponding to the first module width, each of the left and
right equipment supports comprising a plurality of rack
mounting features for mounting the first electronic equip-
ment modules between the left and right equipment sup-
ports, the rack mounting features being first apertures
defined by the left and right equipment supports,

the rack adapting device being configured to adapt the
electronic equipment rack to house a plurality of sec-
ond electronic equipment modules having a second
module width,

the second module width being less than the first module
width,

the rack adapting device comprising:

an adapter body having a width dimensioned such that,
when the rack adapting device is connected to the
electronic equipment rack, the electronic equipment
rack defines an adapted housing width corresponding to
the second module width;

a plurality of rack-engaging features connected to the
adapter body and disposed on a first lateral side thereof,
the rack-engaging features being configured to engage
the first apertures of one of the left and right equipment
supports of the electronic equipment rack to connect
the rack adapting device to the one of the left and right
equipment supports; and

a plurality of adapter mounting features disposed on a
second lateral side of the adapter body, the adapter
mounting features being configured for mounting the
second electronic equipment modules to the rack adapt-
ing device such that, in use, the second electronic
equipment modules are mounted between the rack
adapting device and an other one of the left and right
equipment supports of the electronic equipment rack,

the adapter mounting features being second apertures
defined by the adapter body, the second apertures
having a same shape as the first apertures.

2. The rack adapting device of claim 1, wherein the
rack-engaging features are connector legs extending from
the adapter body and configured to be inserted into the first
apertures of the one of the left and right equipment supports.

3. The rack adapting device of claim 2, wherein the
connector legs are shaped to be inserted into the correspond-
ing first apertures and slid along the first apertures in a depth
direction of the electronic equipment rack to hook onto the
one of the left and right equipment supports.
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4. The rack adapting device of claim 1, wherein each
second aperture comprises:

an enlarged portion having a first height;

a reduced portion having a second height, the second
height being less than the first height; and

a transition portion extending between the enlarged and
reduced portions, a height of the transition portion
decreasing along a span thereof from the enlarged
portion to the reduced portion.

5. The rack adapting device of claim 1, wherein the
second apertures are distributed in a plurality of columns
that are spaced from each other in a depth direction of the
electronic equipment rack.

6. The rack adapting device of claim 5, wherein:

the plurality of columns is a plurality of a second aperture
columns;

the first apertures are distributed in a plurality of first
aperture columns; and

a position of the second aperture columns along the depth
direction of the electronic equipment rack corresponds
to the first aperture columns.

7. The rack adapting device of claim 1, wherein the
adapter body comprises a locking portion configured to abut
a portion of the electronic equipment rack, the locking
portion being configured to be removably fastened to the
electronic equipment rack.

8. The rack adapting device of claim 1, wherein the
adapter body comprises:

a plurality of laterally-extending portions vertically
spaced apart from one another, the rack-engaging fea-
tures being connected to the laterally-extending por-
tions; and

a vertically-extending portion connected to the laterally-
extending portions, the vertically extending portion
comprising the adapter mounting features.

9. The rack adapting device of claim 1, wherein:

the adapter body is a first adapter body configured to be
connected, via the rack-engaging features, to the one of
the left and right equipment supports;

the adapter mounting features are first adapter mounting
features; and

the rack adapting device further comprises:

a second adapter body configured to be connected to
the other one of the left and right equipment supports
of the electronic equipment rack; and

a plurality of second adapter mounting features pro-
vided on the second adapter body and configured for
mounting the second electronic equipment modules
to the rack adapting device such that, in use, the
second electronic equipment modules are mounted
between the first and second adapter mounting fea-
tures of the first and second adapter bodies.

10. An adaptive rack system comprising:

an electronic equipment rack configured to house a plu-
rality of first electronic equipment modules having a
first module width, the electronic equipment rack com-
prising:

a frame;

a left equipment support and a right equipment support
connected to the frame, the left and right equipment
supports being laterally spaced apart from one
another by a rack housing width corresponding to the
first module width, each of the left and right equip-
ment supports comprising a plurality of first aper-
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tures for mounting the first electronic equipment
modules between the left and right equipment sup-
ports; and

the rack adapting device of claim 1, the rack-engaging

features being engageable with the first apertures of one
of the left and right equipment supports to connect the
adapter body thereto in order to adapt the electronic
equipment rack to house a plurality of second elec-
tronic equipment modules having a second module
width, the second module width being less than the first
module width.

11. The adaptive rack system of claim 10, wherein:

the first apertures include a plurality of first type of first

apertures and a plurality of second type of second

apertures;

the first type of first apertures have a different shape than

the second type of second apertures; and

the second apertures have the same shape as the first type

of first apertures.

12. The adaptive rack system of claim 11, wherein:

the first type of first apertures are arranged in a plurality

of first columns; and

the second type of first apertures are arranged in a

plurality of second columns offset, in a depth direction

of the electronic equipment rack, from the first col-
umns.

13. The adaptive rack system of claim 10, wherein:

the adapter body is a first adapter body configured to be

connected, via the rack-engaging features, to the one of

the left and right equipment supports;

the adapter mounting features are first adapter mounting

features; and

the rack adapting device further comprises:

a second adapter body configured to be connected to
the other one of the left and right equipment supports
of the electronic equipment rack; and

a plurality of second adapter mounting features pro-
vided on the second adapter body for mounting the
second electronic equipment modules to the rack
adapting device such that, in use, the second elec-
tronic equipment modules are mounted between the
first and second adapter mounting features of the first
and second adapter bodies.

14. The adaptive rack system of claim 10, wherein a
height of the adapter body is less than a height of the one of
the left and right equipment supports.

15. The adaptive rack system of claim 10, wherein:

the rack adapting device is a first rack adapting device;

and
the adaptive rack system further comprises:
a second rack adapting device configured to adapt the
electronic equipment rack to house a plurality of
third electronic equipment modules having a third
module width, the third module width being less than
the second module width, the second rack adapting
device comprising:
an adapter body having a width dimensioned such
that, when the second rack adapting device is
connected to the electronic equipment rack, the
electronic equipment rack defines an other
adapted housing width corresponding to the third
module width;

aplurality of rack-engaging features connected to the
adapter body and disposed on a first lateral side
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thereof, the rack-engaging features being config- and
ured to engage the first apertures of one of the left a rack adapting device configured to adapt the electronic

and right equipment supports of the electronic
equipment rack to connect the second rack adapt-
ing device to the one of the left and right equip-
ment supports; and

a plurality of adapter mounting features disposed on
a second lateral side of the adapter body, the
adapter mounting features being configured for
mounting the second electronic equipment mod-
ules to the second rack adapting device such that,
in use, the second electronic equipment modules
are mounted between the second rack adapting
device and an other one of the left and right

equipment rack to house a plurality of second elec-

tronic equipment modules having a second module

width, the second module width being less than the first

module width, the rack adapting device comprising:

an adapter body having a width dimensioned such that,
when the rack adapting device is connected to the
electronic equipment rack, the electronic equipment
rack defines an adapted housing width corresponding
to the second module width;

a plurality of rack-engaging features connected to the
adapter body and disposed on a first lateral side
thereof, the rack-engaging features being configured

equipment supports of the electronic equipment to engage the apertures of one of the left and right
rack. equipment supports of the electronic equipment rack

to connect the rack adapting device to the one of the
left and right equipment supports; and

a plurality of adapter mounting features disposed on a
second lateral side of the adapter body, the adapter
mounting features being configured for mounting the
second electronic equipment modules to the rack
adapting device such that, in use, the second elec-

16. The adaptive rack system of claim 10, wherein the first
module width is 21 inches and the second module width is
19 inches.

17. The adaptive rack system of claim 10, wherein the
electronic equipment rack is a server rack.

18. An adaptive rack system comprising:

an electronic equipment rack configured to house a plu- ) '

rality of first electronic equipment modules having a tronic equipment modules are mounted between the

first module width, the electronic equipment rack com- rack adapting device and an other one of the left and
prising: right equipment supports of the electronic equipment

rack.

19. The adaptive rack system of claim 18, wherein:

the adapter mounting features are second apertures
defined by the adapter body; and

the second apertures have a same shape as the first type of
apertures.

20. The adaptive rack system of claim 18, wherein:

the first type of apertures are arranged in a plurality of first
columns; and

the second type of apertures are arranged in a plurality of
second columns offset, in a depth direction of the
electronic equipment rack, from the first columns.

a frame;

a left equipment support and a right equipment support
connected to the frame, the left and right equipment
supports being laterally spaced apart from one
another by a rack housing width corresponding to the
first module width, each of the left and right equip-
ment supports comprising a plurality of apertures for
mounting the first electronic equipment modules
between the left and right equipment supports,

the apertures including a plurality of first type of
apertures and a plurality of second type of apertures,
the first type of apertures having a different shape
than the second type of apertures; LI I



	Page 1 - Bibliography/Abstract
	Page 2 - Drawings
	Page 3 - Drawings
	Page 4 - Drawings
	Page 5 - Drawings
	Page 6 - Drawings
	Page 7 - Drawings
	Page 8 - Drawings
	Page 9 - Drawings
	Page 10 - Drawings
	Page 11 - Drawings
	Page 12 - Drawings
	Page 13 - Drawings
	Page 14 - Drawings
	Page 15 - Drawings
	Page 16 - Drawings
	Page 17 - Drawings
	Page 18 - Description
	Page 19 - Description
	Page 20 - Description
	Page 21 - Description
	Page 22 - Description
	Page 23 - Description
	Page 24 - Description
	Page 25 - Description
	Page 26 - Description/Claims
	Page 27 - Claims
	Page 28 - Claims

