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FRONT CABLE MANAGEMENT ASSEMBLY

Background

[0001] A server rack can include a metal framework designed to support
a plurality of servers (e.g., devices that respond to requests across a network to
provide, or help provide, a service). The server rack can contain multiple
mounting slots, called bays, each designed to hold a server and/or other
network equipment secured in place with screws. A single server rack can
contain a plurality of servers stacked one above the other, consolidating
network resources and minimizing the required flow space. Each of the servers
can include a plurality of cables for power, communication, and/or other

purposes.

Brief Description of the Drawings

[0002] Figures 1A-1B illustrate diagrams of an example of a front cable
management assembly according to the present disclosure;

[0003] Figure 2 illustrates a diagram of an example of a front cable
management system according to the present disclosure; and

[0004] Figures 3A-3C illustrate diagrams of examples of front cable

management systems according to the present disclosure.
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Detailed Description
[0005] Server racks with installed servers can include a vast number of

cables. For instance, each server installed can have cables for power,
communication, and/or other purposes. A single rack can contain a plurality of
servers stacked one above one another, resulting in a plurality of loose cables
in the front of the server rack. The loose cables can get tangled and obstruct
access to bays of the server rack.

[0006] Managing the cables in the front of the server rack can be
beneficial to reduce service time to equipment in the server rack, such as
installing a server. A cable management assembly can be used to manage the
cables by organizing the cables in the front of the server rack. Some cable
management assembly solutions may be mounted to the server rack and the
cables can be attached to the assembly. However, in order to service an
installed server or install/uninstall a server in the server rack, the entire chassis
and/or server rack may be powered down. Powering down an entire chassis
and/or server rack can cause network disruption, for example.

[0007] Further, some assembly solutions support a particular server
and/or other equipment height. Thus, a different assembly can be used for
each server or other equipment that has a different height. For instance, a
server rack with a first server of 5 rack units and a second server of 6.5 rack
units installed can have two different assemblies to mount to support both
servers.

[0008] In contrast, examples of the present disclosure include a front
cable management assembly for a server rack that can be used to organize
cables of equipment installed in the server rack in a way that allows a server
and/or other equipment to be serviced without powering down the entire chassis
and/or rack. For example, a front cable management assembly in accordance
with the present disclosure can include a cable rail movably coupled to two
assembly brackets and is to move to a first position and a second position while
movably coupled to the two assembly brackets. The two assembly brackets
can be mounted to a server rack. A cable rail can include a support extending
from the two assembly brackets and can support cables for equipment of the
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server rack. The second position can, for instance, be an open position of the
front cable management assembly that allows access to a particular server for
servicing and/or allows access to a bay of the server rack. The particular server
can be serviced, for instance, while the remaining portions of the server rack
have power. In addition, the front cable management assembly can support
equipment of varying heights.

[0009] Figures 1A-1B illustrate diagrams of an example of a front cable
management assembly 100 according to the present disclosure. The front cable
management assembly 100 illustrated in Figure 1A can be a front cable
management assembly with a cable rail 104 in a first position. The front cable
management assembly 100 illustrated in Figure 1B can be the front cable
management assembly with the cable rail 104 in a second position.

[0010] As illustrated by Figures 1A-1B, a front cable management
assembly 100 can include a first assembly bracket 102-1 and a second
assembly bracket 102-2. An assembly bracket, as used herein, is a support for
the cable rail. An example bracket can include a metal bracket; however,
examples in accordance with the present disclosure are not so limited and the
assembly brackets can be made of a variety of material (e.g., plastic, wood,
rubber, etc.). The assembly brackets 102-1, 102-2 can be mounted to a front of
a server rack, as discussed further herein.

[0011] The first and the second assembly brackets 102-1, 102-2 can be
L-shaped brackets, as illustrated by Figure 1A-1B. A side 107 of a first
assembly bracket 102-1 (and a second assembly bracket 102-2) can be a
portion of the L-shaped bracket that protrudes out from a server rack when the
assembly bracket 102-1 is mounted to the server rack. A front 105 of the
assembly bracket 102-1 can be a portion of the L-shaped bracket that is
mounted to a front of the server rack, as further discussed herein.

[0012] “Mounting the assembly brackets to the server rack” and
“mounting the front cable management assembly to the server rack” are used
herein interchangeably and both are intended to be mounting the assembly
brackets to the front of the server rack.
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[0013] A server rack, as used herein, is a framework (e.g., a metal
framework) designed to support a plurality of servers (e.g., computers used as a
server). The server rack can contain multiple mounting slots, called bays, each
designed to hold equipment secured in place with fasteners. A single server
rack can contain a plurality of servers stacked one above the other,
consolidating network resources and flow space. Example equipment of the
server rack can include servers, switches, and/or fans, among other electronic
devices. A server, as used herein, can include a device (e.g., a computing
device) that responds to requests across a network to provide and/or help
provide a service.

[0014] The server rack can be a rectangular shaped framework. A front
of a server rack, as used herein, is a portion of the server rack (e.g., the metal
framework) that a person can access to service equipment in the server rack.
The assembly brackets 102-1, 102-2 can be mounted to one of the sides of the
front of the server rack, as discussed further herein.

[0015] A cable rail 104 can be movably coupled to the first and the
second assembly brackets 102-1, 102-2. As illustrated by Figures 1A-1B, the
cable rail 104 is positioned horizontally in between and coupled to the first and
the second assembly brackets 102-1, 102-2. The first and the second
assembly brackets 102-1, 102-2 are positioned parallel to one another with the
cable rail 104 horizontally positioned in between. A cable rail 104, as used
herein, is a support (e.g., a bracket) extending from and/or in between the first
and second assembly brackets 102-1, 102-2.

[0016] In some examples, the cable rail 104 can be coupled to the first
and second assembly brackets 102-1, 102-2 via a plurality of rail fasteners 106-
1, 106-2. For example, the cable rail 104 can be coupled to a first assembly
bracket 102-1 via a first rail fastener 106-1 and coupled to a second assembly
bracket 102-2 via a second rail fastener 106-2 so as to pivot about the first rail
fastener 106-1 and the second rail fastener 106-2 while coupled to the first
assembly bracket 102-1 and the second assembly bracket 102-2.

[0017] A fastener, as used herein, is a hardware device that

mechanically couples two objects together (e.g., couples a cable rail to an
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assembly bracket). Example fasteners can include bolts, pins, nuts, and/or
screws, among other hardware devices.

[0018] As illustrated by Figure 1A-1B, the cable rail 104 can be a U-
shaped rail. The U-shaped rail can include two side connecting components
and a front rail component. Each side connecting component can be connected
to one of assembly brackets 102-1, 102-2 via a respective rail fastener 106-1,
106-2 and can pivot about the respective rail fastener. The side connecting
components can be portions of the U-shaped rail that protrude out from server
rack when the cable rail 104 is coupled to the assembly brackets 102-1, 102-2
and the front cable management assembly 100 is mounted to the server rack
(e.g., protrude in the same direction as the sides of the L-shaped assembly
brackets, as previously discussed). A front rail component of the cable rail 104
can be a portion of the U-shaped rail that is positioned in between the first and
the second assembly brackets 102-1, 102-2 when the cable rail 104 is coupled
to the first and the second assembly brackets 102-1, 102-2 and/or extends
across the front of the server rack when the front cable management assembly
100 is mounted to the server rack. The front rail component can be coupled to
the protruding end of each of the two side connecting components. A
protruding end of a side connecting component of the cable rail 104 is an end
that extends farthest from the assembly brackets 102-1, 102-2 (e.g., an
opposite end from the end that is connected to an assembly bracket).

[0019] Because the U-shaped cable rail 104 includes the front rail
component connected to the protruding ends of the two side connecting
components, the cable rail 104 can freely move positions (e.g., the first and
second positions) while coupled to the first and the second assembly brackets
102-1, 102-2 and/or when the front cable management assembly 100 is
mounted to the server rack. For instance, the front rail component protruding
out from the server rack can prevent the cable rail 104 from interacting with the
server rack and allow for movement of the cable rail 104 (e.g., the front rail
component of the cable rail 104 does not interact with and/or touch the front of
the server rack).
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[0020] The cable rail 104 can generally be held in place in between the
first and the second assembly brackets 102-1, 102-2 via friction by the first and
the second rail fasteners 106-1, 106-2, but able to be moved by hand (e.g., by a
user) without loosening the first or second rail fasteners 106-1, 106-2. A user
can grip the cable rail 104 and apply force in a general upward or downward
direction to cause the cable rail 104 to move along an arch (e.g., as illustrated
by arrows 115, 117 in Figures 1A-1B) from the first position to the second
position, and vice versa. The movement of the cable rail 104 along the arch can
be in a generally upward or downward direction and generally perpendicular to
the first and the second assembly brackets 102-1, 102-2.

[0021] The cable rail 104 can rotate freely along the arch until a first stop
or a second stop is reached. The first stop and the second stop can a
component of each of the first and the second assembly brackets 102-1, 102-2.
A stop, as used herein, is a component of a respective assembly bracket that
prevents the cable rail 104 from pivoting about the rail fasteners 106-1, 106-2
past a first positon or a second position. For instance, the first stop can prevent
the cable rail 104 from pivoting past (e.g., lower than) the first position illustrated
in Figure 1A and the second stop can prevent the cable rail 104 from pivoting
past (e.g., higher than) the second position illustrated in Figure 1B. The stops
can be located on the side of the assembly bracket (e.g., the side of the L-
shaped assembly brackets that protrude out from the server rack). Examples
stops can include a fastener coupled to an assembly bracket and/or portions of
the side of the assembly brackets that protrude out from the side of the
assembly bracket in a direction that is parallel to the front of the assembly
bracket (e.g., the front of the L-shaped assembly bracket that is and/or is
designed to be mounted to a front of the server rack), among other stops.
[0022] The cable rail 104 can support cables for equipment of the server
rack. For example, the cables can be managed by attaching the cables to the
cable rail 104. For example, the cables can be attached using ties, such as zip-
ties.

[0023] The cables for an installed server can remain coupled to the cable
rail 104 during movement of the cable rail 104. As an example, the cable rail



WO 2016/018344 PCT/US2014/049065

104 can support cables for a server installed in between the first and the second
assembly brackets 102-1, 102-2 when the front cable management assembly
100 is mounted to a front of a server rack. The cables can remain coupled to
the cable rail 104 during movement of the cable rail 104 between the first
position and the second position. The cables for the server can be organized
using the front cable management assembly 100 during servicing of a different
server and/or other equipment in the server rack (e.g., as discussed further
herein).

[0024] As illustrated by Figure 1A and 1B, the cable rail 104 can be
positioned in between the first and the second assembly brackets 102-1, 102-2.
Further, when the first and the second assembly brackets 102-1, 102-2 are
mounted to a front of the server rack, the cable rail 104 can be positioned
across the front of the server rack (e.g., as illustrated by Figure 2 and Figures
3A-3C).

[0025] The cable rail 104 can be moved to the first position, as illustrated
in Figure 1A, and the second position, as illustrated in Figure 1B, while movably
coupled to the two assembly brackets 102-1, 102-2, as previously discussed.
For instance, the cable rail 104 can be coupled to the first assembly bracket
102-1 via the first rail fastener 106-1 and coupled to the second assembly
bracket 102-2 via the second rail fastener 106-2 so as to move to the second
position from the first position along an arc (e.g., as illustrated by arrows 115 in
Figure 1A) as the cable rail 104 pivots about the first rail fastener 106-1 and the
second rail fastener 106-2 while the cable rail 104 is coupled to the first and the
second assembly brackets 102-1, 102-2 in the first position and in the second
position.

[0026] The first position, as illustrated by Figure 1A, can be a closed
position and the second position, as illustrated by Figure 1B, can be an open
position. A first position is a position of the cable rail 104 coupled to the first
and the second assembly brackets 102-1, 102-2, where the cable rail 104 is
rotated about the first and the second rail fasteners 106-1, 106-2 (movement of
the cable rail along an arc in a general downward direction, as illustrated by
arrow 117 in Figure 1B) until a first stop (not illustrated by Figure 1A) is reached.
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For example, the arrow 117 in Figure 1B illustrates a generally downward
direction that the cable rail 104 moves along the arc to move from the second
positioned illustrated in Figure 1B to the first position illustrated in Figure 1A.
[0027] When the cable rail 104 is in the first position, a bay of the server
rack is not accessible. The bay is not accessible when the cable rail 104 is in
the first position and the front cable management assembly 100 is mounted to a
front of a server rack as the cable rail 104 is positioned across the front the
server rack at a height (e.g., a height of the front vertical rails of the server rack,
as discussed further herein) that blocks at least a portion of the bay. By
blocking at least a portion of the bay, the cable rail 104 in the first position may
prevent and/or make it more difficult for a user to service equipment in the
particular bay as compared to an unblocked bay.

[0028] A second position is a position of the cable rail 104 coupled to the
first and the second assembly brackets 102-1, 102-2, where the cable rail 104 is
rotated about the first and the second rail fasteners 106-1, 106-2 (movement of
the cable rail 104 along the arc in a general upward direction, as illustrated by
arrow 115 in Figure 1A) until a second stop (not illustrated by Figure 1B) is
reached. For example, the arrow 115 in Figure 1A illustrates a generally
upward direction that the cable rail 104 moves along the arc to move from the
first position illustrated in Figure 1A to the second position illustrated in Figure
1B. The first stop can be at a lower height on the front of the server rack than
the second stop.

[0029] When the cable rail 104 is in the second position, the bay of the
server rack is accessible. The bay is accessible when the cable rail 104 is in
the second position as the cable rail 104 is positioned across the front of the
server rack at a height of the front of the server rack that does not block the bay.
By not blocking the bay, the cable rail 104 in the second position can allow
and/or make it is easier for a user to service equipment in the particular bay as
compared to a blocked and/or partially blocked bay.

[0030] That is, a closed position of the cable rail 104 is a position in
which a server and/or other equipment cannot be serviced. An open position of
the cable rail 104 is a position in which a server and/or other equipment can be
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serviced. As previously discussed, a bay is a mounting slot of the server rack
designed to hold a server and/or other equipment secured in place with
fasteners.

[0031] Servicing equipment (e.g., a server), as used herein, can include
installing equipment, uninstalling equipment, and/or performing an operation on
installed equipment (e.g., maintenance). For example, using the front cable
management assembly 100, particular servers can be serviced without
disrupting power to the entire server rack and/or chassis. Thereby, a particular
server can be serviced while the remaining portions of the server rack have
power, as discussed further herein.

[0032] As an example, when the front cable management assembly 100
is mounted to a server rack, a server is installable in between the first and the
second assembly brackets 102-1, 102-2 in the server rack while remaining
portions of the server rack have power and the cable rail 104 is coupled to the
first and the second assembly brackets 102-1, 102-2 is in the second position
illustrated by Figure 1B. The cable rail 104 can be coupled to a side of each of
the first and the second assembly brackets 102-1, 102-2 using a plurality of rail
fasteners 106-1, 106-2 and the first and the second assembly brackets 102-1,
102-2 can be coupled to the front of the server rack using a plurality of bracket
fasteners (not specifically illustrated in Figures 1A-1B).

[0033] The coupling of the cable rail 104 to the side of each of the first
and the second assembly brackets 102-1, 102-2 can allow power to the server
rack to remain connected while the cable rail 104 is in the second position and a
server and/or other equipment installed in the server rack in between the first
and the second assembly brackets 102-1, 102-2 is accessible as the other
equipment in the respective bays of the remaining server rack can each have a
cable rail to manage cables of each respective piece of equipment. Thereby, a
single front cable management assembly 100 can include a plurality of cables
rails and/or a plurality of front cable management assemblies each with a cable
rail (e.g., identical in dimensions to the front cable management assembly 100
illustrated in Figure 1) can be mounted to a server rack, and each cable rail can
be designed to manage cables for a different bay of the server rack. A
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particular server can be accessed by moving the cable rail 104 managing
cables for the particular server to the second position and the remaining plurality
of cables rails of the front cable management assembly can remain in a first
position and/or can have cables coupled to (e.g., attached) the remaining
cables rails. Because the cables for the remaining equipment can remain
coupled to cable rails, the power to the remaining equipment of the server rack
can stay connected.

[0034] The cable rail 104 in the second position illustrated by Figure 1B
can, in some instances, block and/or partially block a different bay of the server
rack. For example, a first server can be installed in a first bay of a server rack
and a second server can be installed in a second bay of the server rack located
above the first bay. A cable rail 104 managing cables for the first server that is
in a second position can block and/or partially block the second bay. Thereby,
the free movement of the cable rail 104 between the first and second positions
can allow for different bays of the server rack to be accessed without removal of
the front cable management assembly 100.

[0035] In addition, when the cable rail 104 is in the second position,
cables coupled to the cable rail 104 can be at an angle that may degrade the
cables. For instance, the cables may stop working over time due to the angle of
the cables when coupled to a piece of equipment (e.g., plugged-in) and the
cable rail 104, and the cable rail 104 is in the second position. The movement
to the first and second position can allow access to a particular bay and reduce
degradation of cables.

[0036] The installed server is uninstallable (e.g., removable) in between
the first and the second assembly brackets 102-1, 102-2 in the server rack while
remaining portions of the server rack have power and the cable rail 104 coupled
to the first and the second assembly brackets 102-1, 102-2 is in the second
position. Thereby, a server can be installed and/or subsequently uninstalled
without removing the front cable management assembly 100 or portions thereof
from the server rack as the respective cable rail can be moved to a second
position to allow access to the bay that the server is installed in and/or intended

to be installed.

10
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[0037] In a number of examples, the assembly brackets 102-1, 102-2 can
be mounted to the front of the server rack using a plurality of bracket fasteners
to couple each of the first and the second assembly brackets 102-1, 102-2 to
the front of the server rack. Coupling of the assembly brackets 102-1, 102-2 to
the front of the server rack can allow power to the server rack to remain on
while the cable rail 104 is coupled to the first and the second assembly brackets
102-1, 102-2 in both the first position and the second position as the front cable
management assembly 100 can remain mounted to the server rack, and thus
cables for installed equipment can remain coupled to a cable rail of the front
cable management assembly 100 when a particular bay is accessed by a user
(e.g., when equipment is serviced).

[0038] The first and the second assembly brackets 102-1, 102-2 can be
mounted to a mounting location on the front of the server rack. For instance,
using a mounting opening on each of the first and the second assembly
brackets 102-1, 102-2 located on the front (e.g., the front 105 of the first
assembly brackets 102-1) of the assembly brackets 102-1, 102-1, the assembly
brackets can be coupled to the front of the server rack.

[0039] In some examples, the first and second assembly brackets 102-1,
102-2 can support a plurality of mounting locations on a server rack. For
example, the first and the second assembly brackets 102-1, 102-2 can include a
plurality of mounting openings (e.g., the second assembly bracket 102-2
includes the plurality of mounting openings 108-1, 108-2, 108-3, 108-4, 108-5,
..., 108-N), by which the first and second assembly brackets 102-1, 102-2 can
be coupled to the front of the server rack (e.g., by passing a respective bracket
fastener through a number of the openings 108-1, 108-2, 108-3, 108-4, 108-5,
..., 108-N and securing it to the server rack).

[0040] A mounting location, as used herein, is a mounting position of the
front cable management assembly 100 on a server rack that supports server
and/or other equipment of a particular incremental height. Example mounting
locations can include a 1 rack unit (RU) mounting location supporting equipment
with heights that are an increment of whole number RU (e.g., whole number RU
heights) and a 0.5 RU mounting location supporting equipment with heights that

11
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are an increment of a half number RU (e.g., half number RU heights), as further
discussed herein.

[0041] For example, the first and the second assembly brackets 102-1,
102-2 can be mounted to a mounting location on the front of the server rack
using a mounting opening of each of the first and second assembly brackets
102-1, 102-2 among a plurality of mounting openings 108-1, 108-2, 108-3, 108-
4,108-5, ..., 108-N located vertically along a front of each of the first and the
second assembly brackets 102-1, 102-2. The cable rail 104 can extend across
the front of the server rack and in between the first and the second assembly
brackets 102-1, 102-2.

[0042] Figure 2 illustrates a diagram of an example of a front cable
management system 209 according to the present disclosure. The front cable
management system 209 can include a front cable management assembly 200
and a server rack 210. The front cable management assembly 200 can be
analogous to the front cable management assembly 100 illustrated and
described with respect to Figure 1.

[0043] Similarly to Figure 1, the front cable management assembly 200
can include a first assembly bracket 202-1 and a second assembly bracket 202-
2 and a cable rail 204. The assembly brackets 202-1, 202-2 can be mounted to
a front of the server rack 210.

[0044] A first assembly bracket 202-1 can be mounted to a first side 203-
1 of a front of the server rack 210 and a second assembly bracket 202-2 can be
mounted to a second side 203-2 of the front of the server rack 210. The sides
203-1, 203-2 of the front of the server rack 210, as used herein, are the front
vertical rails of the server rack 210. The sides 203-1, 203-2 of the server rack
210, as illustrated by Figure 2, can have a plurality of mounting openings
therein. As illustrated, the plurality of mounting openings on the sides 203-1,
203-2 of the front of the server rack 210 can be located vertically along the front
of the server rack 210.

[0045] As previously discussed, in some examples, the assembly
brackets 202-1, 202-2 can support a plurality of mounting locations on the
server rack 210 by including a plurality of mounting openings. The assembly

12



WO 2016/018344 PCT/US2014/049065

brackets 202-1, 202-2 can be mounted to the server rack 210 by a bracket
fastener coupling the mounting opening of the respective assembly bracket to a
mounting opening of the server rack 210.

[0046] The plurality of mounting locations can include incremental heights
of 1 RU and 0.5 RU when the first and the second assembly brackets 202-1,
202-3 are mounted on the front of the server rack 210 and the cable rail 204 is
horizontally positioned across the front of the server rack 210 and in between
the first and the second assembly brackets 202-1, 202-3. That is, the front
cable management assembly 200 can support servers and/or other equipment
with incremental heights of whole number RU and half number RU (e.g., heights
that end in a whole number RU and a half number RU), as discussed further
herein.

[0047] As previously discussed, the cable rail 204 can move from a first
position to a second position while movably coupled to the first and the second
assembly brackets 202-1, 202-2. For instance, the positions can include the
first position and the second position, as illustrated by Figures 1A and 1B. As
an example, a server can be at least one of installable and uninstallable in
between the first and the second assembly brackets 202-1, 202-2 when the
cable rail 204 is in the second position and coupled to the first and the second
assembly brackets 202-1, 202-2.

[0048] In a number of examples, the front cable management assembly
200 can include a plurality of cable rails. Each of the plurality of cable rails can
be coupled to the side of each of the first and the second assembly brackets
202-1, 202-2 and can extend across the front of the server rack 210 when the
front cable management assembly 200 is mounted to the server rack 210. The
cable rails can be in between the first and the second assembly brackets 202-1,
202-2, for example.

[0049] In such examples, a front cable management assembly 200 can
manage cables for the plurality of servers and/or other equipment. For
instance, each of the plurality of cable rails can be positioned to support cables
for a server and/or other equipment installed in between the first and the second
assembly brackets 202-1, 202-2 and can move from a respective first position to

13
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a respective second position. Any one of the plurality of servers and/or other
equipment is serviceable when the cable rail positioned to support cables for the
one server and/or other equipment is coupled to the first and the second
assembly brackets 202-1, 202-2, and the cable rail is in the second position.
When the one server is being serviced, the remaining plurality of servers and/or
other equipment can have power. Thereby, the front cable management
assembly 200 can be used to manage cables for a plurality of servers and/or
other equipment and can allow for one of the plurality of servers and/or other
equipment to be serviced while the remaining have power and/or cables that are
managed.

[0050] Figure 3A-3C illustrate diagrams of examples of front cable
management systems 309 according to the present disclosure.

[0051] As previously discussed herein, a front cable management system
309, can include a front cable management assembly 300 mounted to a server
rack (e.g., the sides 303-1, 303-2 of the front of the server rack, as previously
discussed in connection with Figure 2). The front cable management assembly
300 can include a first assembly bracket 302-1 and a second assembly bracket
302-2, and a cable rail 304 movably coupled to the first and the second
assembly brackets 302-1, 302-2. The cable rail 304 can extend across the front
of the server rack and in between the first and the second assembly brackets
302-1, 302-2 and/or can move to a first position and a second position while
movably coupled to the first and the second assembly brackets 302-1, 302-2.
[0052] Front cable management assembles, such as those illustrated by
Figures 3A-3C, can be used to support servers and/or other equipment of
varying heights. For instance, a front cable management assembly 300 can be
used to support a server with an incremental height that includes a whole
number RU and an incremental height that includes a half number RU. To
support the varying heights, the assembly brackets 302-1, 302-2 can include a
plurality of mounting openings 308-1, 308-2, 308-3, 308-4, 308-5, 308-N
(hereafter generally referred to as “mounting openings 308”).

[0053] As illustrated by Figures 3A-3C, the mounting openings 308 can
be located on a front of each of the first assembly bracket 302-1 and the second
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assembly bracket 302-2 and can support a plurality of mounting locations on the
front of the server rack. The mounting locations, as previously discussed, can
include a mounting position of the front cable management assembly 300 on the
server rack that supports equipment of a particular incremental height. The
server rack can have a plurality of mounting openings on the sides of the front
of the server rack that can be used to couple the assembly brackets 302-1, 302-
2 to the server rack (e.g., mounting openings on each side 303-1, 303-2 of the
server rack).

[0054] For example, the first and the second assembly brackets 302-1,
302-2 can be mounted to the front of the server rack at a mounting location
among the plurality of mounting locations using a mounting opening of each of
the first and the second assembly brackets 302-1, 302-2 among the plurality of
mounting openings (e.g., as illustrated by the mounting openings 308 on the
front of the second assembly bracket 302-2). The mounting openings 308 can
support a server and/or other equipment installed in between the first and
second assembly brackets 302-1, 302-2 mounted to the front of the server rack
when the cable rail 304 is coupled to the first and the second assembly brackets
302-1, 302-2 that includes incremental heights that include a whole number RU
and/or a half number RU.

[0055] For example, Figures 3A and 3B illustrate a server 311 installed
between the first and the second assembly brackets 302-1, 302-2 that has a
height 314 of 5 RU. In contrast, Figure 3C illustrates a server 312 installed
between the first and the second assembly brackets 302-1, 302-1 that has a
height 316 of 6.5 RU. Examples in accordance with the present disclosure are
not limited to servers with heights of 5 RU and 6.5 RU and can include a variety
of heights. For example, the mounting openings 308 can be at varying RU
heights such that the front cable management assembly 300 can support a
plurality of servers and/or other equipment that include a variety of heights.
[0056] The front cable management assemblies 300 illustrated by
Figures 3A-3B and 3C can include the same assembly mounted at different
mounting locations of a server rack (e.g. Figures 3A and 3B can include the
assembly mounted at a first mounting location and Figure 3C can include the
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assembly mounted at a second mounting location), in some examples.
Alternatively and/or in addition, the front cable management assembly 300
illustrated by Figures 3A, 3B and 3C can include the different assemblies of the
same dimension (e.g., identical assemblies of the same height/width and with
the various features described herein) mounted at different mounting locations
of the same server rack. That is, a single server rack can have a plurality of
assemblies mounted thereto.

[0057] Figures 3A-3B illustrate a server 311 installed in between the first
and the second assembly brackets 302-1, 302-2 that includes a whole number
RU height. A whole number RU height is a height that is an increment of 1.0
RU and ends in a whole number (e.g., 4 RU, 5 RU, 6 RU, etc.) For instance,
the height 314 of the server 311 can be 5 RU.

[0058] To support the server 311, the first and the second assembly
brackets 302-1, 302-2 can be mounted to a 1 RU mounting location on the
server rack using a plurality of particular mounting openings (e.g., mounting
openings 308-3 and 308-4 of the second assembly bracket 302-2) of the
assembly brackets 302-1, 302-2 and a plurality of particular mounting openings
of the server rack.

[0059] Figure 3A, for instance, illustrates the cable rail 304 of the front
cable management assembly 300 in a first position (e.g., closed position) and
Figure 3B illustrates the cable rail 304 of the front cable management assembly
300 in the second position (e.g., open position). The cable rail 304 is movably
coupled to a side of each of the first and the second assembly brackets 302-1,
302-2 via a plurality of rail fasteners (not illustrated by Figures 3A-3B). The
cable rail 304 can pivot about the plurality of rail fasteners to move positions
(e.g., the first position illustrated by Figure 3A and the second position illustrated
by Figure 3B) while coupled to the side of each of the first and the second
assembly brackets 302-1, 302-2.

[0060] Figure 3C illustrates a server 312 installed in between the first and
the second assembly brackets 302-1, 302-2 that includes a half number RU
height. A half number RU height is a rational number that is formed by a ratio of
integers and ends in a value of 0.5 RU (e.g., 5 RU, 2.5 RU, 3.5 RU, etc.) That
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is, the half number RU height can be an increment of 1.0 RU starting at 0.5 RU
and ends in a half number RU. The height 316 of the server 312 can, for
instance, be 6.5 RU.

[0061] To support the server 312, the first and the second assembly
brackets 302-1, 302-2 can be mounted to a 0.5 RU mounting location on the
server rack using a plurality of particular mounting openings (e.g., mounting
openings 308-2 and 308-N of the second assembly bracket 302-2) of the
assembly brackets 302-1, 302-2 and a plurality of particular mounting openings
of the server rack (e.g., mounting openings on each side 303-1, 303-2 of the
server rack).

[0062] Although the present examples of Figures 3A-3C illustrate a cable
rail, examples in accordance with the present disclosure are not so limited. For
example, a front cable management assembly 300 in accordance with the
present disclosure can include more than one cable rail.

[0063] In some examples, a single front cable management assembly
can support multiple servers with varying heights. For instance, the first and the
second assembly brackets 302-1, 302-2 can be mounted to the front of the
server rack at a mounting location among the plurality of mounting locations
using a mounting opening of each of the first and the second assembly brackets
302-1, 302-2 among the plurality of mounting openings. The mounting opening
can support a first server installable between the first and the second assembly
brackets 302-1, 302-2 mounted to the front of the server rack, when a first cable
rail is coupled to the first and the second assembly brackets 302-1, 302-2, with
an incremental height that includes a whole number RU and a second server
installable between the first and the second assembly brackets 302-1, 302-2
mounted to the front of the server rack, when a second cable rail is coupled to
the first and the second assembly brackets, with an incremental height that
includes a half number RU.

[0064] Further, in various examples, a front cable management system
309 can include a plurality of front cable management assemblies. That s, a
plurality of front cable management assemblies can be mounted to a server

rack. For instance, the front cable management assembly 300 of Figure 3A can
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be a first assembly mounted to a server rack, the front cable management
assembly 300 of Figure 3B can be a second assembly mounted to the server
rack, and the front cable management assembly of Figure 3C can be a third
assembly mounted to the server rack. The first, second, and/or third
assemblies can be mounted to the server rack at different mounting locations to
support equipment in the server rack of varying heights.

[0065] As an example, a front cable management system 309 can
include a first front cable management assembly and a second front cable
management assembly mounted to the front of the server rack. A first and a
second assembly brackets of the first front cable management assembly can be
mounted to the front of the server rack at a first mounting location among the
plurality of mounting locations using a mounting opening of each of the first and
the second assembly brackets of the first front cable management assembly
among the plurality of mounting openings to support a first server installable in
between the first and the second assembly brackets with an incremental height
that includes a whole number rack unit. A first and a second assembly brackets
of the second front cable management assembly are mounted to the front of the
server rack at a second mounting location among the plurality of mounting
locations using a mounting opening of each of the first and the second
assembly brackets second front cable management assembly among the
plurality of mounting openings to support a second server installable in between
the first and the second assembly brackets with an incremental height that
includes a half number rack unit.

[0066] In the foregoing detailed description of the present disclosure,
reference is made to the accompanying drawings that form a part hereof, and in
which is shown by way of illustration how examples of the disclosure may be
practiced. These examples are described in sufficient detail to enable those of
ordinary skill in the art to practice the examples of this disclosure, and it is to be
understood that other examples may be utilized and that process, electrical,
and/or structural changes may be made without departing from the scope of the
present disclosure.
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[0067] The figures herein follow a numbering convention in which the first
digit corresponds to the drawing figure number and the remaining digits identify
an element or component in the drawing. Elements shown in the various
figures herein can be added, exchanged, and/or eliminated so as to provide a
number of additional examples of the present disclosure. In addition, the
proportion and the relative scale of the elements provided in the figures are
intended to illustrate the examples of the present disclosure, and should not be
taken in a limiting sense. Further, as used herein, "a number of” an element

and/or feature can refer to one or more of such elements and/or features.
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What is claimed:

1. A front cable management assembly for a server rack, comprising:

a first assembly bracket and a second assembly bracket, wherein the first
and the second assembly brackets are to be mounted to a front of a server rack;
and

a cable rail movably coupled to the first and the second assembly
brackets, wherein the cable rail is:

positioned in between the first and the second assembly brackets;
and

is to move to a first position and a second position while movably
coupled to the first and the second assembly brackets.

2. The front cable management assembly of claim 1, wherein the cable rail
is coupled to the first assembly bracket via a first rail fastener and coupled to
the second assembly bracket via a second rail fastener so as to pivot about the
first rail fastener and the second rail fastener while coupled to the first assembly

bracket and the second assembly bracket.

3. The front cable management assembly of claim 1, wherein:

the cable rail is coupled to the first assembly bracket via a first rail
fastener and coupled to the second assembly bracket via a second rail fastener;
and

wherein the cable rail is to move to the second position from the first
position along an arc as the cable rail is to pivot about the first rail fastener and
the second rail fastener while the cable rail is coupled to the first and the second
assembly brackets in the first position and in the second position.

4. The front cable management assembly of claim 3, wherein:

the first and the second assembly brackets are mounted to the front of
the server rack using a plurality of bracket fasteners to couple each of the first
and the second assembly brackets to the front of the server rack; and
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wherein the coupling of the first and the second assembly brackets to the
front of the server rack allows power to the server rack to remain on while the
cable rail is coupled to the first and the second assembly brackets in both the
first position and the second position.

5. The front cable management assembly of claim 1, wherein:

the cable rail is coupled to a side of each of the first and the second
assembly brackets;

the first and the second assembly brackets are mounted to a mounting
location on the front of the server rack using a mounting opening of each of the
first and the second assembly brackets among a plurality of mounting openings
located vertically along a front of each of the first and the second assembly
brackets; and

wherein a server is installable in between the first and the second
assembly brackets in the server rack while remaining portions of the server rack
have power and the cable rail coupled to the first and the second assembly
brackets is in the second position.

6. The front cable management assembly of claim 1, wherein:

the cable rail is coupled to a side of each of the first and the second
assembly brackets using a plurality of rail fasteners;

the first and the second assembly brackets are coupled to the front of the
server rack using a plurality of bracket fasteners, wherein the coupling of the
cable rail to the side of each of the first and the second assembly brackets
allows power to the server rack to remain on while the cable rail is in the second
position and a server installed in the server rack in between the first and the
second assembly brackets is accessible; and

wherein the cable rail is to support cables for the server installed in
between the first and the second assembly brackets, wherein the cables remain
coupled to the cable rail during movement of the cable rail between the first
position and the second position.
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7. A server rack cable management system, comprising:
a server rack; and
a front cable management assembly including:

a first assembly bracket and a second assembly bracket, wherein
the first assembly bracket is mounted to a first side of a front of the server rack
and the second assembly bracket is mounted to a second side of the front of the
server rack; and

a cable rail movably coupled to a side of each of the first and the
second assembly brackets via a plurality of rail fasteners, wherein the cable rail:

is to extend across the front of the server rack and in
between the first and the second assembly brackets; and

is to pivot about the plurality of rail fasteners to move
positions while coupled to the side of each of the first and the second assembly
brackets.

8. The system of claim 7, wherein the front cable management assembly
includes:

a plurality of cable rails each coupled to the side of each of the first and
the second assembly brackets and in between the first and the second
assembly brackets;

wherein each of the plurality of cable rails are to support cables for a
server installed in between the first and the second assembly brackets and each
of the plurality of cables rails are to move from a respective first position to a
respective second position; and

wherein any one of the plurality of servers is serviceable when the cable
rail to support cables for the one server is coupled to the first and the second
assembly brackets, the cable rail is in the second position, and the remaining
plurality of servers have power.

9. The system of claim 7, wherein:
the cable rail is to move from a first position to a second position while
movably coupled to the first and the second assembly brackets; and
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wherein a server is at least one of installable and uninstallable in
between the first and the second assembly brackets when the cable rail is in the
second position and coupled to the first and the second assembly brackets.

10.  The system of claim 7, wherein the first and the second assembly
brackets support a plurality of mounting locations on the front of the server rack,
wherein the plurality of mounting locations includes 1 rack unit mounting
locations and 0.5 rack unit mounting locations in a vertical direction along the

front of the server rack.

11.  The system of claim 7, wherein the front cable management assembly
supports servers with incremental heights of whole number rack units and
incremental heights of half number rack units when the first and the second
assembly brackets are mounted to the front of the server rack and the cable rail
is horizontally positioned across the front of the server rack and in between the
first and the second assembly brackets.

12. A server rack cable management system, comprising:
a server rack; and
a front cable management assembly mounted to a front of the server
rack including:
a first assembly bracket and a second assembly bracket, wherein
the first and the second assembly brackets include:

a plurality of mounting openings located on a front of each
of the first and the second assembly brackets to support a plurality of mounting
locations on the front of the server rack; and

wherein the first and the second assembly brackets are
mounted to the front of the server rack at a mounting location among the
plurality of mounting locations using a mounting opening of each of the first and
the second assembly brackets among the plurality of mounting openings; and

a cable rail movably coupled to the first and the second assembly
brackets, wherein the cable rail:
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is to extend across the front of the server rack and in
between the first and the second assembly brackets; and

is to move to a first position and a second position while
movably coupled to the first and the second assembly brackets.

13.  The system of claim 12, wherein the mounting opening supports a first
server installable in between the first and the second assembly brackets
mounted to the front of the server rack, when the cable rail is coupled to the first
and the second assembly brackets, with an incremental height that includes a

whole number rack unit.

14.  The system of claim 13, wherein:

the cable rail is a first cable rail; and

the mounting opening supports a second server installable in between
the first and the second assembly brackets mounted to the front of the server
rack, when a second cable rail is coupled to the first and the second assembly

brackets, with an incremental height that includes a half number rack unit.

15.  The system of claim 12, wherein the front cable management assembly
is a first front cable management assembly, and the system includes:

a second front cable management assembly mounted to the front of the
server rack;

wherein the first and the second assembly brackets of the first front cable
management assembly are mounted to the front of the server rack at a first
mounting location among the plurality of mounting locations using the mounting
opening of each of the first and the second assembly brackets of the first front
cable management assembly among the plurality of mounting openings to
support a first server installable between the first and the second assembly
brackets of the first front cable management assembly with an incremental
height that includes a whole number rack unit; and

wherein a first assembly bracket and a second assembly bracket of the
second front cable management assembly are mounted to the front of the

24



WO 2016/018344 PCT/US2014/049065

server rack at a second mounting location among the plurality of mounting
locations using a mounting opening of each of the first and the second
assembly brackets of the second front cable management assembly among a
plurality of mounting openings to support a second server installable between
the first and the second assembly brackets of the second front cable
management assembly with an incremental height that includes a half number

rack unit.

25



WO 2016/018344

102-1

’!QG\ A

1/3

PCT/US2014/049065

£ ¥

i
Ja
|
| S
e

B
|




WO 2016/018344 PCT/US2014/049065

213

>210

20217




PCT/US2014/049065

WO 2016/018344

304

X LERA,

]| fw)! -]

311
§

3/3

o] enlE1[E]15] e
EC r e o A
HEHEHTH

-
-

Fig. 3C

Nesl == e el e

F
~eszszsnent )
|-

B
o1

¥
3




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/049065

A. CLASSIFICATION OF SUBJECT MATTER
HOSK 7/18(2006.01)i, GOGF 1/16(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO5K 7/18; HO2G 3/30; B23P 17/04; A47F 7/00, HOSK 7/14; HOSK 13/00; HO5K 7/00; H04Q 1/06; GO6F 1/16

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords:server rack, front cable management, bracket, cable rail, pivot

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 2012-127684 A1 (FUJITSU LIMITED) 27 September 2012 1-15
See abstract, paragraphs [0023]-[0037], claims 1-3, and figures 6-11.

A US 2012-0273438 A1 (RONALD A. NORDIN et al.) 01 November 2012 1-15
See paragraphs [0102]-[0110], [01171-[0120], [0153]-[01671, claim 1, and
figurues 1-2A, 7A-7B, 14A-18A.

A US 6321917 Bl (JOSE-FILONEL TAWAG MENDOZA) 27 November 2001 1-15
See column 5, line 22 - column 6, line 11, claims 1, 3, and figures 56-61.

A US 2012-0292267 A1 (DROR GOLDENBERG et al.) 22 November 2012 1-15
See paragraphs [0029]-[0036], claims 1-2, and figures 2-5.

A JP 2002-537700 A (ADC TELECOMMUNICATIONS, INC.) 05 November 2002 1-15
See paragraphs [0012]-[0020], [0033]-[0036], claims 1, 8, and
figures 1-4, 10-11.

. . . . N .
|:| Further documents are listed in the contination of Box C. See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination

means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report

24 April 2015 (24.04.2015) 24 April 2015 (24.04.2015)
Name and mailing address of the ISA/KR Authorized officer
International Application Division
« Korean Intellectual Property Office
N
189 Cheongsa-1o, Seo-gu, Dagjeon Metropolitan City, 302-701, KIM, Sung Gon

R Republic of Korea
Facsimile No. ++82 42472 7140 Telephone No. +82-42-481-8746

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2014/049065
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2012-127684 Al 27/09/2012 US 2014-022755 Al 23/01/2014
US 2012-0273438 Al 01/11/2012 WO 2012-149089 A2 01/11/2012
US 6321917 B1 27/11/2001 AU 2002-36575 Al 27/05/2002
EP 1336309 A2 20/08/2003
WO 02-041644 A2 23/05/2002
US 2012-0292267 Al 22/11/2012 CN 202840376 U 27/03/2013
JP 2002-537700 A 05/11/2002 AT 441289 T 15/09/2009
AU 2000-29895 Al 29/08/2000
AU 2001-37054 Al 27/08/2001
CA 2361381 Al 17/08/2000
CN 1700780 A 23/11/2005
CO 5280184 Al 30/05/2003
EP 1151620 A2 07/11/2001
EP 1151620 Bl 26/08/2009
ES 2329540 T3 27/11/2009
KR 10-2001-0102061 A 15/11/2001
MY 118659 A 31/12/2004
PE 00112001 Al 26/01/2001
PL 201286 Bl 31/03/2009
PL 3b5b524 Al 04/05/2004
RU 2001124804 A 20/07/2003
TW 552813 A 11/09/2003
US 2001-0002657 Al 07/06/2001
US 6102214 A 15/08/2000
US 6223909 Bl 01/05/2001
US 6467633 Bl 22/10/2002
WO 00-48410 A2 17/08/2000
WO 01-62015 A2 23/08/2001

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - wo-search-report
	Page 31 - wo-search-report

