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(57) Abstract: A cable management device is disclosed. The
cable management device includes a first component and a
second component, each component having a spooling por-
tion to receive a cable, a flange extending from the spooling
portion to maintain the cable on the spooling portion, and a
coupling feature operable to facilitate coupling of the first
component and the second component. The first component
and the second component are configured to interface with
one another such that the respective spooling portions mate
to form a spool for the cable.
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CABLE MANAGEMENT DEVICE

BACKGROUND

{00011 Many commercial and other buildings have communication or data rooms
that house central communication squipment for the building or offices within
the building. Often, hundreds or thousands of feet of cable, such as dals,
slectrical, telephone, or other cables, are routed to and contained in such
rooms. To assist in organization and maintenance, il is typically desirable (o
incorporate some type of cable management solution. Without such a solution,
and as it is often necessary or desired that additional cables be routed, or
existing cables moved, or removed, these cables can therefore easily become
tangled or otherwise unmanageable and difficull o work with. Such tangled
cables are commonly known as “cable spaghetli,” which can make adding,
moving, or removing cables difficult and time consuming. In some cases,
cables can inadveriently be unplugged from various devices, thus creating
further difficullies in maintaining functional communication equipment. In
addition, inefficiently managed cables can put a burden on hardware by
restricting airflow and ventilation within a data room or near a hardware

enclosure, which can cause hardware o run hot or overheat.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Features and advaniages of the invention will be apparent from the
detailed description which follows, taken in conjunction with the accompanying
drawings, which together illustrate, by way of example, features of the invention;

and, wherein:

{0003] FiG. 1Ais an example illusiration of a cable management device in

accordance with an embodiment of the present invention.
[0004] FiG. 1B is an exploded view of the cable management device of FIG. 1A,

1
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{8005} FIG. 2 is an example illustration of a cable management sysiem in

accordance with an embodiment of the present invention.

{6006} FiG. 3 is a side view of the cable management device of FIG. 1A
interfacing with a wire tray in accordance with an embaodiment of the present

invention.

(00071 FIGS. 4A and 4B are side views of a cable management device
interfacing with a wire tray in accordance with another embodiment of the

present invention.

[0008] FIG. 5Ais an example illustration of a spacer for a cable management

device in accordance an embodiment of the present invention.

{0009] FiG. 5B is an example illustration of a divider for a cable management

device in accordance an embodiment of the present invention.

(00107 FiG. 5C is an example llusiration of a combination spacer/divider for a
cable management device in accordance an embodiment of the present

invention.

{0011} FIG. 50 is an example illustration of an assembly configuration for a
cable management device utilizing a spacer and a divider in accordance an

embodiment of the present invention.

(0012} FIG. 5E is an example illustration of an assembly configuration for a
cable management device utilizing a combination spacer/divider and a divider in

accordance an embodiment of the present invention.

{0013} FIGS. BA-GE illustrate cable management systems having cable
management devices mounted o various support structures, in accordance with

several embodiments of the present disclosure.

(0014 FIGS. TA-7D lHlustrate cable management systems having cable
managementi devices that can be mounted o a support structure and positioned
and ariented relative 1o one another to provide cusiomized cable support

profiles, in accordance with several embodiments of the present disclosure.



10

20

WO 2014/110593 PCT/US2014/011533

[8015] Reference will now be made o the exemplary embodiments fllustrated,
and specific language will be used herein (o describe the same. 1t will
nevertheless be understood that no limitation of the scope of the invention is

thereby intended.

DETAILED DESCRIPTION

{0018} As used herein, the term “substantially” refers to the complete or nearly
complete extent or degree of an action, characteristic, property, state, structure,
ftemn, or resull. For example, an object that is "substantially” enclosed would
mean that the object is either completely enclosed or nearly completely
enclosed. The exact allowable degree of deviation from absolule completeness
may in some cases depend on the specific context. However, generally
speaking the neamess of completion will be s0 as 1o have the same overall
result as if absolute and total completion were obtained. The use of
“substantially” is equally applicable when used in a negative connotation to refer
to the complete or near complete lack of an action, characteristic, property,

siate, structure, item, or result.

{80171 An inilial overview of technology embodiments is provided below and
then specific technology embodiments are described in further detail later. This
initial summary is intended o aid readers in understanding the technology more
quickly bul is not intended to identify key features or essential features of the

technology nor is it intended to limil the scope of the claimed subject matier.

{8018} To manage cables within a data, communication room, or any other type
of room {generally referred to as a data room) in which cables are routed, the
cables are often looped and stored in cable trays or on cable runways and/or
secured with cable ties. Allhough such techniques can be somewhat effective
for managing cables, a loop of cable may become lost among other loops of
cable in a cable tray, and severing and/or securing numerous cable lies can

make accessing or adding a cable a tedious task.
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{80191 Accordingly, 2 cable management device is disclosed that facilitales
wrapping a cable around a spool to enhance cable management efficiency and
effectiveness, and that can also facilitate enhanced airflow and ventilation for
hardware in a data reom. In one aspect, the cable management device can be
mourtted to a support structure, such as a wall, a wire tray, or a cable runway.
Although these types of support siructures are typically flat or generally planar
in configuration, other types and configurations of support structures are

contemplated herein.

{00201 As shown and described herein, the cable management device can
include a first component and a second component. Alleast one, and in some
embodiments each, component can have a spooling portion o receive a cable,
a flange extending from the spooling portion to maintain the cable on the
spoaling portion, and a coupling feature operable (o facilitate coupling of the first
component and the second component. The first component and the second
component can be configured to interface and mate with one another. In the
embodiment where both component halves are similar in configuration and
comprise similar elements, the components can interface and mate, such that

the respeciive spooling portions male o form a spool for the cable.

{0021] Afirst component of a cable management device is disclosed, which
component is configured 1o interface with and mate with a second adjoining or
associated cable management device component. The cable management
device component can include a spooling portion {0 recsive a cable, a flange
extending from the spooling portion to maintain the cable on the spooling
portion, and a coupling feature operable (o facilitate mating with the second

cable management device component to form a cable management device.

(00221 A cable management device is further disclosed. The cable management
device can include two mating cable management device components coupled
to one ancther, at least one or each component having a spooling portion to
receive a cable. Al least one of the cable management device components can

include a flange on an culer side of the component to maintain the cable on the
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spooking portion.

{0023} A cable management system is still further disclosed. The system can
include a support structure, and a plurality of cable management devices
mounted to the support structure. The plurality of cable management devices
can be positioned and oriented relative to one another 1o provide a customized

cable support profile.

[0024] With reference to FIGS. 1A and 1B, illustrated is one exemplary
embodiment of a cable management device. The cable management device
101 can comprise a first component 110a and a second component 110b that
are configured to be coupleable o, and that can be coupled to, one another.
One advantage of the first and second components 110a, 110b is that the
separate components can be inexpensively manufactured and assembled fo
form the cable management device 101. For example, the first and second
components 110a, 110b can be molded, such as injection molded. As will be
recoghnized, the two components 110a, 110b can be configured, such that
assembly of the first and second components 110a, 110b can be caused to be
simple, thus allowing a technician to perform the task in the field without special
tools or training and even in low light environments. In one aspect, prior to
assembly, the first and second components 110a, 110b can have a disposable
tether 105 connecting the two components 110a, 110b so that a maling pair is
provided for quick and easy assembly. This can be beneficial when the
technician is grabbing components out of a box of unassembled cable

management device componenis.

{0025} The cable management components 110a, 110b can have a spooling
portion 111a, 111b to receive and support a cable and a flange 1123, 112b
extending from the spooling portion 1113, 111b to maintain the cable on the
spooling portion 111a, 111b. For example, the flange 112a can be formed on an
outer side of the first component 110a o maintain the cable on the spooling
portion 111a. The spooling portions 111a, 111b (and the resulting formed spool}

can be generally circular in its cross-sectional shape, although other
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configurations may be possible, as describad below.,

{0028} The cable management components 110a, 110b can also include &
coupling feature 113a, 113b operable to facilitate coupling of the first component
110a and the second component 110b. In one aspect, the coupling feature
113a, 113b can comprise a protrusion 113a and an opening 113b configured to
receive the protrusion 113a. In another aspect, the coupling feature 113a, 113b
can comprise at least one of a hook, a receiver, a loop, a tab, an opening, a
catch, a clasp, a latch, a detent, and combinations thereof. In another aspect,
the coupling feature 113a, 113b can form a permanent or a removable coupling.
As illustrated, the coupling feature 113a, 113b is disposed proximate {o the
spooling portion 111a, 111b, however, il should be recognized that the coupling
feature 113a, 113b can be disposed in any suitable location. The coupling
feature 113a (llusirated as a protrusion) of the first component 110a can
therefore be operable to facilitate mating with the coupling feature 113b
{iHlustrated as an opening sized and configured to receive and refain or couple
the protrusion) to form the cable management device 101, Thus, the first
component 110a and the second component 110b can be configured o
interface with one another such that the respective spooling portions 111a, 111k

mate to form a spool 111 supportive of a cable.

(860271 In one aspect, the first component 110a and the second component 110b
can be identical in configuration, such as two identical halves used (o form the
cable management device 101. It should be recognized, however, that a first
component and a second componeant can be different from one ancther and

nesd not be identical {e.g., need not form a half of a cable management device).

{8028} The spool 111 {and therefore the spooling portion or portions) can be of
any suilable size and shape. In one aspect, the spool 111 can be sized and/or
shaped to mainiain a proper bend radius of the cable when wrapped around the
spoot 111 {o prevent damaging the cable. n ancther aspecdt, the spool 111 need
not extend a full 360 degrees and may be configured, instead, to sxiend

sufficient to provide a usable surface for the cable to wrap around. For
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example, as illustrated, the spoot 111 comprises a semi-cylindrical configuration
extending to an angle 102 of at least 180 degrees and less than 360 degrees,
wharein a spoeol break {the circumferential gap between the spool surfaces
beginning at one spool edge and ending at the opposing spool edge) is defined.
As shown in cable management system 100 of FIG. 2, the spool angle 102 can
be greater than 180 degrees (with the spool break being {ess than 180 degrees)
to allow for a certain amount of rotational and/or orientational misalignment
between two cable management devices 101, 101 that operate together to
support a cable while still providing working spool surfaces for the cable 103.
Having the angle 102 greater than 180 degrees can therefore make alignment
of the cable management devices 101, 101 more flexible because no edge is
presented for the cable to contact when the devices 101, 101 are slightly
misaligned. indeed, the spouol edges are positioned such that they are below or
inside the imaginary planes defined by the first or initial row of cable wrapped
about and extending from and between the spools. In addition, FIG. 2 lllustrales
the cable management devices 101, 101 oriented relative to one ancther o
provide a “linear” cable support profile. Cable support profiles are discussed in

more detail hereinafter with reference 1o FIGS. 7A-7C.

{00291 With further reference o FIGS. 1A and 1B, the cable management
components 110a, 110b can each have a plurality of spokes, such as spokes
1143, 1153, 114b, 115b, and a hub 118a, 116b in support of the spooling
portions 111a, 111b, respectively. In ancther aspect, the spooling portion 111a,
111b can comprise a rim configuration. A hub, spoke, and/or rim can reduce the
material needed o construct the cable management device 101, The hub 118a,
116b can also be configured {0 receive a Tastener for securing the cable
management device components 110a, 110b and/or mounting the cable
management device 101 to a support structure. For example, the hub 118a,
116b can include a hole 1175, 117b 1o receive a fasiener, which can extend
through both hubs 118a, 1160 when the cable management device components

110a, 110b are mated to one another. in addition, the hole 117b of the second
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component 110b in FIG. 18 illustrates that one or more ribs 118b or protrusions
can be formed in the hole to guide the fastener through the hole 117b. Such
ribs or protrusions can be advaniageous o reduce material and wall thickness
in the hub while maintaining the guiding functionalily of the hole for the fastensr.
Furthermore, the hub 116a of the first component 110a in FIG. 1B illustrates that
the hub 118a can include a recess 118a configured o receive a head or nut of
the fastener io facilitale securing the first and second components to one
another and/or mounting the cable management device 101 o a support

structure.

{00307 As further illustrated, the cable management components 110a, 110b can
also include one or more alignment features to guide the first component 110a
and the second component 110b into proper alignment when coupling to one
another. In one aspect, an alignment feature 120a, 120b can be disposed on
the spooling portion 111a, 111b, such as proximate to an underside of the rim,
and configured to engage the mating rim. For example, the alignment feature
120a, 120b can comprise a protrusion extending from an inner side of the rim (o
guide the mating rim into alignment o facilifate mating and coupling the first and
second componenis 110a, 110b. In addition, the alignment features 120a, 120b
can be configured {o be radially offset from one another {0 avoid intsrferencs
between the alignment features 120a, 120b when coupling the first and second

components 1103, 110b.

{80311 In ancther aspect, an alignment feature 121a, 121b can be disposed on
or proximate to the hub 118a, 116b to facilitate maling and coupling of the cable
management device components 110a, 110b, such as by engaging the mating
hub and at least one spoke. For example, the alignment feature 121a, 121b
carn comprise one or more profrusions from an inner side of the hub 116a, 116b
that are configured 1o surround at least a portion of the mating hub in order {o
guide the mating hub into alignment when coupling the first and second
components 110a, 110b. In one aspedt, the alignment feature 1218, 121b can

have an opening 128b, such as a slot or gap, o receive a mating spoke when
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coupling the first and second components 110a, 110b. In another aspect, the
alignment features 121a, 121b can be configured to engage one anocther, such
as along interfacing sides (indicated by 104 in FIG. 1A), when mating and
coupling the cable management components 110a, 110b. Thus, the alignment
feature 121a, 121b can be configured {o fix a position and an orientation when
maling cable management components 110a, 110b, which can facilitate
coupling of the components {o one another, as well as provide {orsional
resistance when wrapping cable around the spool 111, The alignment features
120a-b, 121a-b can also be beneficial by easing assembly of the cable

managemeni components 110a, 110b in low light conditions.

{00321 Additionally, as Hlustrated in FIGS. 1A and 18, the cable management
components 110a, 110b can include divider coupling features 134a-b, 135a-b,
136a-b configured to receive, interface with, and secure a divider for the cable
management device 101 when the cable management componenis 110a, 110b
are assembled with one another {discussed hereinafier with reference o FIGE.
58 and 5D). In one aspect, as shown with regard {o divider coupling features
135a-b, a divider coupling feature can be located between alignment features,
such as alignment features 120a-b, when the cable management components
110a, 110b are assembied with one another. This need not be the case,
however, as illusirated by divider coupling features 134a-b, which are not

focated near any alignment features.

{6033} The cable management componenis 110a, 110b can also include a
mournting tab 122a, 123a, 123b (a8 second mounting tab of component 110b is
ohscured from view) configured to facilitate mounting of the cable management
device 101 to a support structure. The mounting tab can be disposed on the
outer side of the first and/or second component 110a, 110b to receive a fasiener
to facilitate mounting of the cable management device 101 to the support
structure. In one aspect, the mounting tab 122a, 123a, 123b can extend {oward
the hub 118a, 116b from and/or paraliel to the flange 112a, 112b.

(8034} In a further aspect, the ¢cable management components 110a, 110b can
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also include an opening 124a-b, 1258a-b, 126a-b, 127a-b in the spooling portion
111a, 111b and/or the flange 1123, 112b o facilitate securing a cable tie to the
cable management device 101 such that a cable can be secured {0 the cable
management device 101 with the cable tie. The cable tie openings 124a-b,
125a-b, 126a-b, 127a-b can be configured to allow any numbaer of cables or
cable portions (o be secured to the cable management device 101 with a cable
tia. The cable lie openings 124a-b, 125a-b, 126a-b, 127a-b can also be
configured such that access (o the openings with a cable lie is available even
when the cable management device 101 is against a support structure, such as
a wall. The cable tie openings 124a-b, 125a-b, 128a-b, 127a-b can extend
about a surface of the spool or spooling portions in one direction, and about a

surface of the flange in another direction, as shown.

{8035} In addition, the cable management components 110a, 110b can include a
cable refainer 128b {a cable retainer of component 110a is largely obscured
from view) extending from the flange 112a, 112b configured o secure the cable
about the spool (o prevent the cable from unwinding from the cable
managemeni device 101. The cable retainer 128b can be configured to engage
a cable along its length or a free end, such as to obstruct a free end of the
cable. In one aspect, the cable retainer 128b can be disposed on an inner side
of the flange 112b and can protrude inwardly over or about the spoodling portion
to engage the cable 103, as shown in FIG. 2. The cable retainer 128b can be
located at an elevation relative to the spool surface, such that it engages a
cable located in a first or initial row, or it can be located in an elevation relative
to the spool surface, such thal it engages a cable located in an upper or

subseguent row.

[0038] FIGS. 1A and 1B also lustrate the cable management component 110a
having a positioning system 130a formed about the flange 112a and/or the
spokes, such as spoke 114a. As shown in FIG. 3, the positioning system 130a
can be configured o receive a portion of a wire tray 140 to maintain position and

orientation of the cable management device 101 relative (o the wire tray 140 as

10
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mounted to the wire tray 140. The positioning system 130a can comprise a gap,
recess, notch, channel, etc. in the flange or spoke surface that can be
configured to receive a portion of a wire tray 140, In one aspect, the gap,
recess, notch, channel, etc. can be formed in the surface of the flange. In
another aspect, the gap, recess, notch, channel, elc. can be defined by one or
more protrusions extending from the flange or spoke surface. For example, the
positioning system 130a can include a rim 131a formed in and extending from
the flange 112a surface that includes 3 series of notches or gaps (o receive
portions of the wire tray 140 {o faciliiate mounting the cable management device
101 to the wire tray 140 in a manner that maintains position and orientation of
the cable management device 101 relative to the wire tray 140, In other words,
the positioning system 130a can be configured as a mechanical support to react
to torgue generated when wrapping a cable around the device 101, 1t should be
recognized that the arrangement of wire supports forming the wire tray 140 can
be of any configuration and thal the positioning system 130a can therefore be of
any suitable configuration to receive one or more portions of the wire tray 140 to
maintain position and orientation of the cable management device 101 relalive

to the wire tray 140.

{00371 The positioning system 130a can also be configured to provide for stable
mounting of the cable management device 101 to a flat support surface, such
as a wall. For example, at least some of the protrusions 131a can be
configured to extend o a commaon plane o provide stability for the cable
management device 101 when supported against a wall. In a particular aspect,
the mounting {ab 122a, 123a can include a protrusion 132a, 133a configurad to
extend {o the common plane (o minimize bending of the mounting tab 1223,
123a when securing the cable management device 101 o the wall. Thus, the
positioning system 130a and mounting tab 122a, 123a can facilitale mounting
the cable management device 101 1o a8 wire tray 140 or to a flat support

structure, such as a wall.

[0038] FIG. 3 further Hllusirates a stralegic placement of features on each

11
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component of the cable management device 101 o provide specific positioning
and functionality when the two components are mated. For example, the
mounting tabs 122a, 123a can be asymmetrically positioned such thal mating
with an identical component will result in a positional offset with mounting tabs
122b, 123b to allow unobstructed access o the mounting tabs 122a, 123z or
the mounting tabs 122b, 123b for securing the cable management device 101 to

a support structure.

{8039] With reference to FIGS. 44 and 48, a positioning system 230 can
facilitate variable orienialions of a cable management device 201 relative (o a
wire fray 240. In a particular aspect, the positioning system 230 can be
configured 1o recelve ong or more supports of the wire tray 240 adjaceni to a
protrusion or in an opening between protrusions 1o maintain position and
orientation of the cable management device 201 relative (o the wire tray 240.

As illustrated in FIG. 4A, Tor example, a wire tray support 241 is positioned in an
opening belween protrusions 234, 235 and wire tray support 242 is positioned in

an opening between protrusions 236, 237.

[0040] FIG. 4B ilustrates the cable management device 201 and the wire tray
240 in a different orientation, such that the wire tray support 241 is no longer
between protrusions of the positioning system 230, bul wire tray support 242 is
now in the opening between protrusions 234, 235 as well as in an opening
between protrusions 238, 238, Therefore, in both orientations flustrated in
FIGS. 44 and 48, the position and orientation of the cable management device
201 can be mainiained relative o the wire tray 240 by the positioning system. it
should be recognized that any number, combination, location, size, or other
characleristic of a profrusion or opening of a positioning system can be ulilized
to facilitate variable orientations for the cable management device 201 relative

to the wire tray 240.

[0041] FIGS. 5A-5E illustrate additional cable management device componenis
and configurations. For example, referring to FlIG. 5A, a spacer 150 is Hlustrated

that can be used 1o enlarge the available spool surface for a cable management

12
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device as described herein. For example, the spacer 150 can have a spocling
portion 151 and at least one coupling feature 153a, 153b operable to facililate
coupling the spacer 150 o a first component and a second componeant, namely
between these, as described hergin. In one aspect, the spodling portion 151,
spokes 154, 155, and/or a hub 156 of the spacer 150 can be configured o
malch these respeclive corresponding elements of the first and second
components. Thus, the spacer 150 can be configured (o interface with the first
component and the second component such thal the respective spooling
portions mate to form a spool for the cable. The spacer 150 can be uiilized or
removed as desired (o provide a suitable spool for the cable. In one aspect, a
spacer can include a flange on one or both sides to create divisions in the spool
surface, which can be used to organize cables on a cable management device.
Additionally, the spacer 150 can include divider coupling features similar to
those discussed herein with respect to FIGS. 1A and 1B, such as divider

coupling features 157a-b.

{0042} FiG. 58 illustrates a divider 160 for a cable management device. The
divider 160 can be configured to provide a physical barrier between portions of
a cable management device. For example, the divider can include a wall
portion 161 to maintain a cable in a desired area about a spooling portion. The
wall portion 161 can be configured o extend away from the spooling portion and
can have an inner side 162 that can substantially approximate a shape of the
spooling portion. The divider 1680 can include one or more tabs 163 o mate
with and engage divider coupling features, as discussed hereinabove. The tab
163 can include a flange 164 or expanded portion (o prevent the divider 160
from unwanted or accidental separation from a spool portion. Similar to the
cable management components 110a, 110b discussed hereinabove with
reference (o FIGS. 1A and 18, the divider 160 can also include one or more
cable tie openings 167 {o facilitate sscuring a cable tie to the divider 160, as well
as one or more cable retainers 168 1o secure a cable aboul a spoot to prevent

the cable from unwinding.
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[0043] FiG 5C iHlustrates a combination spacer/divider 170 for a cable
management device. The combination spacer/divider 170 can be configured to
nrovide spodd portions 171a, 171b for a cable as well as divider portion 172 o
provide a physical barrier between the spool portions 171a, 171b. The divider
portion 172 can be configured to extend away from the spooling portions 1713,
171b and can maintain a cable in a desired area about a cable management
device. The combination spacer/divider 170 can also include one or more cable
tie openings 177 to facilitate securing a cable tie to the combination
spacer/divider 170, as well as one or more cable retainers 178 to secure g cable
about the spodling portions 171a, 171b to preven! the cable from unwinding. As
fliusirated in FIG. BC, the combinatlion spacer/divider 170 can include features
and components similar to the cable management components 110a, 110b
discussed hereinabove with reference to FIGS. 1A and 1B. For example, the
combination spacer/divider 170 can include at least one coupling feature 173a,
173b operable o facilitate coupling the combination spacer/divider 170 {o a first
component, a second component, a spacer, or another combination
spacer/divider, as described herein. In one aspedt, the spooling portions 1713,
171b, spokes 174, 175, and/or a hub 176 of the combination spacer/divider 170
can be configured to match these respective corresponding elements of mating
components. Similarly, the combination spacer/divider 170 can include one or
more divider coupling features 179 configured to receive, interface with, and
secure a divider, as disclosed herein. Thus, the combinalion spacer/divider 170
can be configured 1o interface with various components o form a cable

management device.

{00441 FiG 5D illustrates an example of an assembly configuration for a cable
management device 101a utilizing a spacer 150 and two dividers 160a, 160b.
FIG. 5E illusirates ancther example of an assembly configuration for a cable
management device 101b utilizing a combination spacer/divider 170 and two
dividers 1603, 160b. Although the cable management devices 101a, 101b are

shown having one spacer 150 or one combination spacer/divider 170 and two
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dividers 1680a, 160D, it should be recognized that any number of spacers,
combination spacers/dividers, and dividers can be included in a cable

management device, in any combination.

{8045] In one aspect, available spool surface can be increased by "stacking” two
or more cable management devices next to one another. The stacked cable
managemaent devices can be secured 1o one another with a fastener, such as by
inserting a fastener {o extend through each of the respective hubs of the cable
management devices. In a specific aspect, the flanges of the stacked cable
management devices can function to create divisions in an aggregate spool
surface of the stacked devices, which can be used {o organize cables wrapped

around the siacked devices.

{0048} FIGS. 6A-BE illustrate cable management systems having cable
managementi devices mounted o various support structures as well as vertical
and horizontal orientations for cable management devices. For example, FIG.
BA illustrates a cable management system 300 having a pair of cable
management devices 301a, 301b, as described herein, vertically mounted to a
side of a wire tray 340 with mounting plates 344a, 344b. Each mounting plate
344a, 344h is configured o receive a fastener 345a, 345b that exiends through
the hubs of the cable management devices 3013, 301b. Thus, the cable
management devices 301a, 301b can be mounted directly to a support structure
without an intermediate adapter or other structure betweaen the device and the
support structure. in addition, the mounting plates 344a, 344b shown are
configured to interface with and engage a pair of supports of the wire tray 340
that are spaced relatively far apart from one another. On the other hand, FIG,
8B illustrates a cable management system 400 having a pair of cable
management devices 401a, 401b, as described herein, vertically mounted to a
side of a wire tray 440 with mouniing plates 444a, 444b. The mounting plates
4443, 444b shown are configured to interface with and engage a pair of
supports of the wire tray 440 that are spaced relatively close to one ancther, In

ancther aspect, FIG. 6C illustrales a cable management system 500 having a
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pair of cable management devices 501a, 501b, as described herein, horizontally
mounted to a bottom of a wire tray 540. In still another aspect, FiG 8D
diustrates a cable management system 600 having a pair of cable management
devices 801a, 601b, as describaed herein, horizontally mounted {o a boltom of &
cable runway 640, In this case, the cable management devices 601a, 601b can
be mounted directly to the cable runway 640 without use of a8 mounting plale as
with the wire tray examples. in these examples, the cable management devices
are locaied opposite one another, and oriented such that their respective
terminating spool edges {defining the spool breaks) are facing towards one
ancther. In yet ancther aspect, FIG. 6E illustrates a cable management system
700 having a pair of cable management devices 7013, 701b, as described
herein, vertically mounted and extending from a side of a cable runway 740.
Exiension brackets 744a, 744b can extend away from the cable runway 740 to
vertically position the cable management devices 701a, 701D in a location that

provides access to the cable runway 740.

(00471 FIGS. TA-7D lHlustrate cable management systems having cable
managementi devices that can be mounted o a support structure and positioned
and ariented relative 1o one another to provide cusiomized cable support
profiles. For example, FIG. 7A lllustrates a cable management system 800
having three cable management devices 801a, 801b, 801c¢, as described
herein, arranged in a “riangular” cable support profile 802, The individual
devices 801a, 801b, 801c can be positioned and/or oriented such that the spool
surfaces are configured to contact the cable 803 in a manner that maintains a
proper bend radius of the cable. In another example, FIG 78 illustrates a cable
management system 800 having four cable management devices 901a, 801b,
801¢, 8014, as described herein, arranged in a “rectanguiar” cable support
profile 902, FIGS. 7A and 7B #lustrate cable management devices disposed
“inside” the cable support profiles. FIG. 7€, on the other hand, illustrates a
cable management system 1000 having four cable management devices 1001s,

1001b, 1001c, 1001d, as described herein, arranged in an “L-shaped” cable
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support profite 1002, where cable management devices 1001a, 1001¢, 1001d
are disposed subsiantially “inside” the cable support profile and where cable
management device 1001 is disposed substantially “oulside” the cable support
profile. In yet another example, FIG 7D illustrates a cable management system
1100 having two cable management devices 1101a, 1101b, as described herein,
arranged “facing” one ancther {0 provide g “figure eight” cable support profile
1102. it should be recognized that this arrangement of two cable management
devices can also provide for a simple looping of cable around the perimeter of
the devices as shown in FIG 2. From these examples, it should therefore be
recognized that any number of cable management devices can be arranged in
any suitable configuration and/or orientation o form a customized cable support

nrofile.

{8048] In accordance with one embodiment of the present invention, a method
for facilitating cable management is disclosed. The method can comprise
providing a plurality of cable management device components, each component
having a spooling portion to receive a cable, and a flange extending from the
spooling portion to maintain the cable on the spodling portion. Additionally, the
method can comprise facilitating formation of a cable management device from
two of the plurality of cable management device components, wherein two of the
components are coupled to one another such that the respective spooling

portions mate o form a spootl for the cable.

{06049} In one aspect, the method can further comprise facilitating mounting of
the cable management device (o a support structure. In ancther aspect, the
method can further comprise facilitating formation of at least a second cable
management device from two of the plurality of cable managemaent device
components o provide a plurality of cable management devices, and facilitaling
mounting of the plurality of cable management devices o the support structure,
wherein the plurality of cable management devices are positioned and orienied

relative 1o one ancther to provide a customized cable support profile.

{00501 It is {o be understood that the embodiments of the invention disclosed are

17



10

15

20

30

WO 2014/110593 PCT/US2014/011533

not limited o the particular structures, process steps, or mailerials disclosed
herein, but are exiended to eguivalents thersof as would be recognized by those
ordinarily skilled in the relevant arts. It should also be understood that
terminclogy employed herein is used for the purpose of describing particular

embodiments only and is not intended {o be limiting.

[80581] Reference throughout this specification to “one embodiment” or "an
embodiment” means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in at least one
embodiment of the present invention. Thus, appearances of the phrases “in one
embodiment” or "in an embodiment” in various places throughout this

specification are not necessarily all referring to the same embaodiment.

{0052} As used herein, a pluralily of ilems, structural elements, compositional
elements, and/or materials may be presented in a common list for convenience.
However, these lists should be construed as though each member of the list is
individually identified as a separate and unigue member. Thus, no individual
member of such list should be construed as a de facto squivalent of any other
member of the same list solely based on their presentation in a common group
without indications {o the conlrary. In addition, various embodiments and
example of the present invention may be referred {o herein along with
alternatives for the various components thereof. It is understood that such
embodiments, examples, and alternatives are not 1o be construed as de facto
equivalenis of one another, but are 1o be considerad as separaie and

autonomaous reprasentations of the present invention.

{0053] Furthermore, the described features, siructures, or characteristics may
be combined in any suitable manner in one or more embodiments. In the
following description, numerous specific delails are provided, such as examples
of lengths, widths, shapes, eic., to provide a thorough undersianding of
embodiments of the invention. One skilled in the relevant art will recognize,
however, that the invention ¢an be practiced without one or more of the specific

details, or with other methods, components, materials, elc. In other instances,
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well-known structures, materials, or operations are not shown or described in

detail to avoid obscuring aspecis of the invention.

[6054] While the foregoing examples are illustrative of the principles of the
present invention in one or more particular applications, it will be apparent to
those of ordinary skill in the art thai numerous modifications in form, usage and
details of implemenialion can be made without the exercise of inventive faculty,
and without departing from the principles and concepis of the invention.
Accordingly, it is nol intended that the invention be limited, except as by the

claims set forth below.
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CLAIMS

What is claimed is:

1. A cable management device, comprising:
a first component and a second component, each component having
a spooling portion {o receive a cable,
a flange extending from the spooling portion to maintain the cable
on the spooling portion, and
a coupling feature operable to facilitate coupling of the first
component and the second component,
wherein the first component and the second component are configured to
interface with one another such that the respective spooling

portions mate o form a spodt for the cable.

2. The cable management device of claim 1, wherein each component
further comprises an alignment feature to guide the first component and the

second component info proper alignment when coupling {0 one ancther,

3. The cable management device of claim 2, wherein each component
further comprises a pluralily of spokes and a hub in support of the spooling

portion.

4. The cable management device of claim 3, wherein the spooling portion
comprises a rim, and the alignment feature is disposed proximate {0 an

underside of the rim and configured to engage the mating rim.
5. The cable management device of claim 3, wherein the spooling portion

comprises a rim, and the aglignment feature is disposed proximate to the hub

and is configured to engage the mating hub and at least one spoke.
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8. The cable management device of claim 1, wherein the coupling feature

comprises a profrusion and an opening configured {o receive the protrusion.

7. The cable management device of claim 1, wherein the coupling featurs is

disposed proximate to the spooling portion.

3. The cable management device of claim 1, wherein each component
further comprises a mounting tab configured to facilifate mounting of the cable

management device 1o a support struciure.

9. The cable management device of claim 8, wherein the mounting tab

extends substantially parallel 1o the flange.

10.  The cable management device of claim 1, wherein each component
further comprises an opening in al least one of the spooling portion and the
flange to facilitate securing the cable o the cable management device with a

cable tie.

11.  The cable management device of claim 1, wherein each component
further comprises a cable refainer extending from the flange configured to
obstruct the cable to prevent the cable from unwinding from the cable

management device.

12.  The cable management device of claim 1, wherein each component
further comprises a positioning system formed about the flange o receive a
partion of a wire tray {0 mainiain position and orientation of the cable

management device relative to the wire tray as mounted (o the wire tray.
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13. The cable management device of claim 1, further comprising a spacer
having a second spooling portion and ai least one coupling feature operable to
facilitate coupling the spacer o the first component and the second component,
wherein the spacer is configured to interface with the first component and the
second component such that the respective spooling portions mate to form a

spool for the cable.

14.  The cable management device of claim 13, further comprising a divider
coupleable to at least one of the spacer, the first component, and the second
component, and configured to provide a physical barrier between adjacent

spooling portions.

15, The cable management device of claim 1, further comprising a
combination spacer/divider having
a second spooling portion;
at least one coupling feature operable to facilitate coupling the
combination spacer/divider to the first component and the second
component, wherein the combination spacet/divider is configured
to interface with the first component and the second component
such that the respective spooling portions mate to form a spool for
the cable; and

a divider portion {o provide a physical barrier belween spooling portions.

16.  The cable management device of claim 15, further comprising a divider
coupleable 1o at least one of the combination spacer/divider, the first
component, and the second component, and configured to provide a physical

barrier between adjacent spooling portions.
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17.  The cable management device of claim 1, further comprising a divider
coupleable 1o at least one of the first component and the second component
and configured (o provide a physical barrier between spooling portions of the

first component and the second component.

18. Acomponent of a cable management device, comprising:
a spooling portion 1o receive & cable;
a flange extending from the spooling portion to maintain the cable on the
spooling portion; and
a coupling feature operable to facilitate mating with a second cable
management device component to form a cable management

device.

18.  The cable management device component of claim 18, further
comprising an alignment feature disposead on the inner side of the component to

facilitate mating of the cable management device components.

20.  The cable management device component of claim 18, wherein the
coupling feature comprises at least one of a hook, a recelver, a loop, a tab, an

opening, a calch, a clasp, a laich, a detent, and combinations thereof.

21.  The cable management device component of claim 18, wherein the

spooting portion comprises a rim.

22.  The cable management device component of claim 21, further
comprising an alignment feature disposed on the rim {o faciliiate maling of the
cable management device components, wherein the alignment feature is

configured o engage a rim of the mating cable management device component.
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23.  The cable management device component of claim 18, further

comprising a plurality of spokes and a hub in support of the spooling portion.

24.  The cable management device component of claim 23, further
comprising an alignment feature disposed on the hub {o facilitate mating of the
cable management device components, wherein the alignment feature is
corfigured to engage a hub and a spoke of the mating cable management

device component.

25,  The cable management device component of claim 23, wherein the hub
is configured to receive a fasiener for securing maled cable management

device components.

26.  The cable management device component of claim 18, further
comprising a positioning system formed about the flange to receive a portion of
a wire tray to mainiain position and orientation of the cable management device

relative to the wire tray as mounted {0 the wire tray.

27.  The cable management device of claim 26, wherein the positioning
system facilitates variable orientations of the cable management device relative

to the wire tray.

28.  The cable management device component of claim 18, further
comprising a mounting tab disposed on the ouler side of the component to
receive a fastener to facilitate mounting of the cable management device to a

support structure.

28, The cable management device component of claim 18, further

comprising a cable retainer disposed on an inner side of the flange.

24



10

15

20

25

30

WO 2014/110593 PCT/US2014/011533

30.  The cable management device component of claim 18, further
comprising at least one opening formed in at least one of the spooling portion

and the flange (o facilitate securing a cable lie to the cable management device.

31.  The cable management device component of claim 18, wherein the
spooling portion comprises a semi-cylindrical configuration exiending al {east

180 degrees.

32.  Acable management device, comprising:
two mating cable management device components coupled to one
another, each component having a spooling portion to receive a
cable,
wheregin at least one of the cable management device components
includes a flange on an outer side of the component o maintain

the cable on the spocling portion.

33. A cable management system, comprising:
a support structure; and
a plurality of cable managemaent devices mounied to the support
structure, wherein the plurality of cable management devices are
positioned and orientsd relative to one another 1o provide a

cusiomized cable support profile.

34.  The system of claim 33, wherein the plurality of cable management

devices comprises at least three cable management devices.

35. Amethod for facilitating cable management, comprising:
providing a plurality of cable management device components, each
component having

a spooling portion o receive a cable, and
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a flange extending from the spooling portion 1o maintain the cable
on the spooling portion; and
facilitating formation of a cable management device from two of the
plurality of cable management device components, wherein two of
5 the components are coupled to one ancther such that the

respective spocling portions mate to form a spool for the cable,

38. The method of claim 35, further comprising facilitating mounting of the

cable management device {0 a support struciure.

10
37. The method of claim 36, further comprising:
facilitating formation of at least a second cable management device from
two of the plurality of cable management device componenis to
provide a plurality of cable management devices; and
15 facilitating mounting of the pluralily of cable management devices to the

support structure, wherein the plurality of cable management
devices arg positioned and oriented relative to one another to

provide a customized cable support profile.
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