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In one embodiment, a method comprises a cable management unit with an integrated
cable channel and a cable storage portion.
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CABLE MANAGEMENT SYSTEM

FIELD
1] Embodiments of the subject matter disclosed herein relate to cable

management, and more particularly, to cable management in healthcare.

BACKGROUND

[2] In integrated healthcare systems, a medical workstation often includes
medical devices interconnected with plurality of other devices such as computing
devices, electrical devices, etc., for patient monitoring, diagnostic, and treatment
purposes. Multiple cables and/or wires are utilized for connecting the various devices.
Typically, the connecting cables are long, and a user has to identify potential storage
options for extra cable length. As a result, medical workstations are often cluttered
with cables and wires bundled up in a disorganized manner. Further, time required for
setting-up the workstation is long. Consequently, efficiency of the workstation is
reduced, as the user has to navigate around the cabling or move the cabling to perform
a certain task. Thus, a dedicated storage space for the cables and/or wires at locations
that do not interfere with workstation performance is required. In addition, a system

that allows faster cabling for workstation set-up is required.

BRIEF DESCRIPTION
[3] In one embodiment, a cable management unit comprises a cable storage

portion including a left side wall, a right side wall, a top end wall, and a bottom end
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wall with an open front; and a cable channel portion including one or more flexible
fingers extending outward from the right side wall and the left side wall.

[4] In this way, an integrated cable routing and cable storage solution for
cable management is achieved via the cable management unit. For example, the cable
channel portion provides a dedicated cable routing path, while the cable channel
portion provides a dedicated cable storage space for securing and storing excess cable
length. Further, the cable management unit with the flexible fingers also allows for
easier reorganization and dismantling cables and/or wires. Further, multiple cable
management units can be arranged on a medical workstation, such as a medical cart,
to achieve a desired cable routing path that provides minimal interference with
workflow and excess cable length can be stored within the integrated cable storage
portions. As a result, interconnecting cables may be secured and stored in an
organized manner. Further, faster cabling times during workstation set up can be
achieved.

[5] It should be understood that the brief description above is provided to
introduce in simplified form a selection of concepts that are further described in the
detailed description. It is not meant to identify key or essential features of the claimed
subject matter, the scope of which is defined uniquely by the claims that follow the
detailed description. Furthermore, the claimed subject matter is not limited to
implementations that solve any disadvantages noted above or in any part of this

disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[6] The present invention will be better understood from reading the
following description of non-limiting embodiments, with reference to the attached
drawings, wherein below:

[7] FIG. 1A shows a front perspective view of a cable management unit,
according to the present disclosure.

[8] FIG. 1B shows a front perspective view of the cable management unit of

FIG. 1A including an example cable.

9] FIG. 1C shows a back perspective view of the cable management unit of
FIG. 1A.

[10] FIG. 1D shows a right side view of the cable management unit of FIG. 1A.
[11] FIG. 1E shows a left side view of the cable management unit of FIG. 1A.
[12] FIG. 1F shows a top view of the cable management unit of FIG. 1A

[13] FIG. 2 shows an example cable management system including a cable

management unit, such as cable management unit of FIG. 1A.

[14] FIG. 3 shows the cable management system of FIG. 2 including a door
and an access door, where the access door is shown in an open position.

[15] FIG. 4 shows the cable management system of FIG. 2 including the door
and the access door in closed positions.

[16] FIG. 5 shows another example cable management system with a door and
an access door in closed positions.

[17] FIG. 6 shows an example cable management system utilized on a medical

workstation, including routing and storage of one or more cables and wires.
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[18] FIG. 7 - 10 show perspective views of example cable management units

including one or more configurations for routing and storing cables and/or wires.

DETAILED DESCRIPTION

[19] The following description relates to various embodiments of a cable
management system. In particular, systems and methods are provided for managing
cable routing and storage in an integrated medical workstation including multiple
devices. For example, integrated cable routing and storage may be provided by a
cable management unit, as shown in FIGS. 1A — 1F. A cable management system
including the cable management unit is shown in FIG. 2. The cable management
system may be equipped with a door and an access door as shown in FIGS. 3 — 5.
Further, an example arrangement, including routing and storage, of cables in a
medical workstation, specifically, a respiratory workstation, by utilizing the cable
management unit of FIGS 1A — 1F is shown in FIG. 6. Furthermore, different storage,
cable routing, and cable retaining configurations of the cable management unit are

illustrated in FIGS. 7 — 10.

FIGURE DESCRIPTIONS

[20] A technical effect of the disclosure is improved storage solution for cables
and/or wires in an integrated workstation including multiple interconnected devices.
Another technical effect of the disclosure is easier and faster cabling process during
workstation set-up.

[21] In one embodiment, a cable management unit comprises a cable storage

portion including a left side wall, a right side wall, a top end wall, and a bottom end
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wall with an open front; and a cable channel portion including one or more flexible
fingers extending outward from one or more of the right side wall and the left side
wall. The cable management unit further includes, wherein the cable storage portion
includes one or more dividers separating the cable storage portion into two or more
compartments, wherein the divider is a horizontal divider positioned perpendicular to
the left and right side walls. The cable management unit further includes wherein the
divider is a vertical divider positioned parallel to the left and right side walls. The
cable management unit further includes wherein, the one or more fingers extend
outward in front of the cable storage portion; wherein the one or more flexible fingers
are arranged in pairs; wherein each pair includes a first finger and a second finger, and
further includes include a gap between the first finger and the second finger. The
cable management unit further includes wherein the right side wall includes a
recessed portion at the back, and wherein the recessed portion includes a recessed
opening, wherein the cable storage portion includes one or more retainers for securing
cables within the cable storage portion; and wherein the cable storage portion includes
an open back. The cable management unit further comprises a second cable channel
portion including one or more second flexible fingers extending outward from a back
edge of the right side wall and a back edge of the left side wall. The cable
management unit further includes, wherein the cable storage portion includes a tab
with one or more screw holes for mounting the cable management unit, and wherein
the one or more fingers extend outward sideways from the cable storage portion such
that the one or more fingers form a channel for routing one or more cables and wires

on the side.
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[22] In another embodiment, a cable management system for a medical cart
comprises a panel; and one or more cable management units and one or more
horizontal bridge portions positioned on the panel, each of the one or more cable
management units including a cable storage portion and a cable channel portion,
wherein the cable storage portion includes a left side wall, a right side wall, a top end
wall, and a bottom end wall with an open front, and wherein the cable channel portion
includes one or more sets of fingers extending forward from a front edge of the right
side wall and a front edge of the left side wall. The cable management system further
comprises one or more twist ties positioned on the panel, wherein the positioning of
the one or more cable management units, the one or more horizontal bridge, and the
one or more twist ties defines a curved cable pathway, wherein the curved cable
pathway has a figure eight pattern. The cable management further comprises one or
more clips positioned on the panel, a first door for covering the panel, and a second
access door within the first door, and wherein the first door opens sideways; and
wherein, the second check door opens downwards. The cable management system
further includes wherein the cable storage portion includes a divider that separates the

cable storage portion into two compartments.

[23] In another embodiment, a modular cable management system for a medical
workstation comprises: a cart including a rear panel; a lower middle compartment for
storing one or more cylinders; a right compartment including one or more cable
management units; a left compartment including the one or more cable management
units and one or more twist ties; and a horizontal routing bridge positioned above the
lower middle compartment; wherein, each of the one or more cable management unit

includes a cable storage portion and a cable channel portion; and wherein an
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arrangement of the one or more cable management units, the one or more twist ties,
and the horizontal routing bridge on the rear panel defines a figure eight cable
pathway with an intersection at the horizontal routing bridge. The modular cable
management system further comprises a first door for covering the rear panel, and a
second access door within the first door for accessing an upper portion of the one or
more cylinders, wherein the rear panel includes one or more openings configured as

cable entry or cable exit ports.

[24] FIG. 1A shows a front perspective view of a cable management unit 100.
Cable management unit 100 is configured to guide one or more cables or wires
through a channel while storing excess cable. Cable management unit 100 includes a
cable storage portion 101 and a cable channel portion 103. Cable storage portion 101
includes a right side wall 102, a left side wall 104, a first end wall 106, and a second
end wall 108 forming an enclosure with an open front and an open back. In one
example, cable storage portion 101 may include a back wall in addition to right side
wall 102, left side wall 104, first end wall 106, and second end wall 108, thus forming
an enclosure with an open front.

[25] Right side wall 102 and left side wall 104 are contiguous at the top and
bottom with first end wall 106 and second end wall 108 respectively. Right side wall
102 and left side wall 104, each include a recessed portion 117 at the back. While the
present example includes the recessed portion for each side wall, it will be appreciated
that examples where left side wall 104 and/or right side wall may not include recessed
portion 117 are also within the scope of the disclosure. In other words, a back edge of
each right side wall 102 and left side wall 104 may be a planar edge, where the planar

edge is defined as an edge lacking any recessed portion or folding.
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[26] Right side wall 102 includes a recessed opening 116 within recessed
portion 17, which may be utilized as an inlet through which cables and/or wires can
be threaded into the cable storage portion 101. Further, recessed opening 116 may be
utilized as an outlet for cables and/or wires. A boundary of recessed opening 116
includes a top surface 116a, a side surface 116b, and a bottom surface 116c, where top
and bottom surfaces 116a and 116¢ are perpendicular to side surface 116b. In some
examples, recessed opening 116 may be circular, semi-circular, triangular or any other
geometric shape. While the present example shows recessed opening 116 on the right
side wall 102, in some examples, recessed opening 116 may be provided on one or
more of left side wall 104, first end wall 106, and second end wall 108. Further, while
the present example shows one recessed opening for cable storage portion 101, in
some examples, more than one recessed opening may be included. Further, edges 118
of cable storage portion 101 are rounded. In some examples, edges 118 may be sharp.
[27] Left side wall 104 may include one or more openings 107. In one example,
one or more openings 107 may be utilized as entrance and/or exit portals for cables
and/or wires. In another example, one or more openings 107 may be used to secure
the cable management unit to a panel or wall.

[28] Cable storage portion 101 further includes a divider 110 that separates
cable storage portion 101 into two compartments. Divider 110 is coupled to right side
wall 102 and left side wall 104. Further, divider 110 is positioned perpendicular to
both right side wall 102 and left side wall 104. Thus, divider 110 is configured as a
horizontal divider that separates cable storage portion 101 into an upper compartment

and a lower compartment.
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[29] In one example, divider 110 may be immovably coupled with right and
left side walls 102 and 104, thus position of divider 110 may be fixed. In another
example, divider 110 may be configured as a movable plate. In the above example,
volumes of the upper and lower compartments may be adjusted based on the position
of divider 110. For example, when a larger upper or lower compartment is desired,
divider 110 may be moved towards bottom or top respectively.

[30] In another example, divider 110 may be coupled to first end wall 106 and
second end wall 108, and positioned perpendicular to first end wall 106 and second
wall 108. In this example, divider 110 may be configured as a vertical divider,
separating cable storage portion into a right compartment and a left compartment.
Further, when configured as a vertical divider, divider 110 may be fixed to provide
equal volumes for the left and right compartments, or movably coupled to adjust the
volumes of the left and right compartment as desired. For example, when a larger left
or right compartment is desired, divider 110 may be moved towards right or left
respectively.

[31] In yet another example, divider 110 may be coupled to right side wall
102 and left side wall 104. However, divider 110 may be positioned at an angle with
respect to both right side wall 102 and left side wall 104 such that divider 110 is not
perpendicular to left side wall 102 and right side wall 104. Thus, divider 110 may be
configured as a first angular divider.

[32] In another example, divider 110 may be coupled to first end wall 106 and
second end wall 108, and positioned at an angle with respect to first end wall 106 and
second end wall 108 such that divider 110 is not perpendicular to the first and second

end walls. Thus, divider may be configured as a second angular divider.
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[33] Further, when configured as the horizontal divider or the first angular
divider, divider 110 may extend up to the entire width of left side wall 104 and right
side wall 102. In some examples, divider 110 may not extend up to a back edge of the
left and side walls, which may provide a back channel for excess cable length to move
from the upper compartment to the lower compartment and vice versa.

[34] Further, when configured as the vertical divider or the second angular
divider, divider 110 may extend up to the entire length of first end wall 106 and
second end wall 108. In some examples, divider 110 may not extend up to the back
edge of top end wall 106 and bottom end wall 108, thereby creating a gap at the back
of the enclosure, which may provide a second back channel for cables to move from
the left compartment to the right compartment and vice versa.

[35] Further, while the present example shows a single divider 110, examples
where plurality of dividers are included are also within the scope of this disclosure.
The plurality of dividers may separate the enclosure into multiple compartments for
storing excess cables and/or wires. In some examples, the plurality of dividers may be
configured as horizontal dividers. In some other examples, the plurality of dividers
may be configured as vertical dividers. In still further examples, a portion of the
plurality of dividers may be configured as horizontal dividers while a remaining
portion of the plurality of dividers may be configured as vertical dividers.
Furthermore, in some examples, cable management unit 100 may not include any
divider, and hence, the cable storage portion may comprise only one compartment for
cable storage.

[36] First end wall 106 is perpendicular to right side wall 102 and left side wall

104. That is, right side wall 102 and left side wall 104 extend vertically along y-axis,
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and first end wall 106 extends horizontally along x-axis. Further, a length of right side
wall 102 equals a length of left side wall 104. In some examples, length of right side
wall 102 may be greater than length of left side wall 104, with right side wall 102
extending over left side wall 104 towards the top. In such examples, first end wall 106
may be positioned at an acute angle (less than 90 degrees) with respect to right side
wall 102 on the right side and positioned at an obtuse angle (greater than degrees)
with respect to left side wall 104. In this example, cable storage portion 101 may be
trapezoid in shape. Such a configuration may provide additional space for storing
extra cable and/or wire length in the vertical direction (y-axis) towards the top.
Alternatively, length of left side wall 104 may be greater than length of right side wall,
with left side wall extending over the right side wall towards the top. In the above
example, first end wall 106 may be positioned at an acute angle (less than 90 degrees)
with respect to left side wall 104 on the left side and positioned at an obtuse angle
(greater than degrees) with respect to right side wall 102 on the right side. The above
configuration may also provide additional space for storing cables and/or wires in the
vertical direction.

[37] Second end wall 108 is positioned at right angles (90 degrees) with
respect to right side wall 102 on the right side and also, positioned at right angles (90
degrees) with respect to left side wall 104. That is, right side wall 102 and left side
wall 104 extend vertically along y-axis, and second end wall 108 extends horizontally
along x-axis.

[38] In some examples, length of right side wall 102 may be greater than
length of left side wall 104, with right side wall 102 extending further below left side

wall 104. In such examples, second end wall 108 may be positioned at an acute angle
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(less than 90 degrees) with respect to right side wall 102 on the right side and
positioned at an obtuse angle (greater than degrees) with respect to left side wall 104
in order to allow additional space for storing extra cables and/or wires in the vertical
direction (y-axis) towards the bottom. Alternatively, in some examples, when length
of left side wall 104 is greater than length of right side wall 102, left side wall 104
may extend below the right side wall. In such examples, second end wall 108 may be
positioned at an acute angle (less than 90 degrees) with respect to left side wall 104 on
the right side and positioned at an obtuse angle (greater than degrees) with respect to
left side wall 102. Such a configuration may also allow additional space for storage in
the vertical direction towards the bottom.

[39] In examples where right side wall 102 is greater than left side wall 104 in
length and extends above and/or below left side wall 104, and top end wall 106 and/or
bottom end wall 108 are at acute angles with respect to right side wall 102 and obtuse
angles with respect to left side wall 104, cable storage portion 101 is trapezoid in
shape.

[40] Further, first end wall 106 and second end wall 108 are trapezoid in shape,
where the back portions of first end wall 106 and second end wall 108 are wider than
the front portions of first end wall 106 and second end wall 108. Thus, a back portion
of the cable storage portion 101 is wider than the front portion, which provides more
room for storing excess cable. In some examples, first end wall 106 and second end
wall 108 may be configured in a rectangular or square shape.

[41] Cable channel portion 103 includes a channel 105 formed by plurality of
first fingers 112 extending from a front edge of left side wall 104 and a plurality of

second fingers 114 extending from a front edge of right side wall 102. Plurality of
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first fingers 112 and plurality of second fingers 114 are coupled with the left and right
side walls 104 and 102 respectively. In this way, cable channel portion 103 is coupled
with cable storage portion 101. In one example, plurality of first fingers 112 and left
side wall 104 may be directly coupled. Similarly, plurality of second fingers 114 and
right side wall 102 may be directly coupled. Thus, cable channel portion 103 may be
directly coupled with cable storage portion 101 via plurality of first fingers 112,
plurality of second fingers 114, left side wall 104 and right side wall 102. Direct
coupling may include manufacturing cable storage portion 101 and cable channel
portion 103 independently, and directly attaching the cable channel portion 103 to the
cable storage portion 101. For example, cable channel portion 103 may be molded
with cable storage portion 101. In another example, cable storage portion 101 and
cable channel portion 103 may be manufactured as a single unit. In yet another
example, plurality of first fingers 112 and left side wall 104 may be indirectly coupled.
Similarly, plurality of second fingers 114 and right side wall 102 may be indirectly
coupled. Thus, in the above example, cable channel portion 103 may be indirectly
coupled with cable storage portion 101 via plurality of first fingers 112, plurality of
second fingers 114, left side wall 104 and right side wall 102.

[42] Channel 105 is defined a passage through which one or more cables or
wires or the like may be routed. First and second fingers 112 and 114 are L-shaped
protrusions extending in front of cable storage portion 101 from left side wall 104 and
right side wall 102 respectively. Each first finger 112 includes a first stem portion,
which is coupled with left side wall 104, and a first extension, which is bent at an
angle (90 degrees or less than 90 degrees) with respect to the stem portion. Similarly,

each second finger 114 includes a second stem portion, which is coupled with right
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side wall 102, and a second extension, which is bent at an angle (90 degrees or less
than 90 degrees) with respect to the stem portion. While the present example shows
first and second fingers 112 and 114 as L-shaped protrusions, in some examples each
of plurality of first fingers 112 and each of plurality of second fingers 114 may be
curved (e.g., an arc shaped or a semi-circle shaped protrusion).

[43] Further, a vertical edge (that is, edge parallel to y-axis) of the first
extension and a vertical edge (parallel to y-axis) of the second extension is aligned
parallel to each other with a gap 125 in between. Further, plurality of first fingers 112
and plurality of second fingers 114 may be arranged in pairs. Thus, a number of first
fingers 112 is equal to a number of second fingers 114. In the present example, each
pair of first finger 112 and second finger 114 may be positioned in the same plane
with gap between their vertical edges. In another example, plurality of first fingers
112 and plurality of second fingers 114 may be arranged in a staggered pattern. In the
above example, the number of first fingers 112 may or may not be equal to the
number of second fingers 114.

[44] Further, a perimeter of first finger 112 is greater than a perimeter of
second finger 114. However, examples where the perimeters of first finger 112 and
second finger 114 are equal are also within the scope of the disclosure.

[45] Further, plurality of first fingers 112 and plurality of second fingers 114
may be made of flexible material. The flexibility of first fingers 112 and second
fingers 114 in combination with gap 125 allows a user to guide or route a cable
through the channel by pushing the cable through the gap between the first and second
fingers 112 and 114. Thus, when an end portion of a cable is not available, flexible

first and second fingers 112 and 114, and gap 125 can be utilized to organize, guide,
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and store the cable. Further, plurality of first fingers 112 and second fingers 114 are
configured to retain the cables and/or wires within channel 105.

[46] Further, in one example, additionally, plurality of first fingers 112 and
plurality of second fingers 114 may be provided at the back of cable storage portion
101. That is, cable management unit 100 may include one cable storage portion 101
and two cable channel portions 103, one cable channel portion at the front of cable
storage portion 101 and another cable channel portion at the back of cable storage
portion 101. Thus, in the above example, cable management system may include two
channels for guiding cables or wires with cable storage in the middle.

[47] Further, in one example, cable management unit 100 may include a cable
channel portion where only one set of fingers extend from right side wall 102 or left
side wall 104 of cable storage portion 101.

[48] An example usage of cable management unit 100 is illustrated in FIG. 1B.
Turning to FIG. 1B, it shows cable management unit 100 routing and storing a cable
120. Cable 120 may be routed through channel 105 via a top end of channel 105. The
top end of channel 105 may include a short front edge of first end wall 106 as a
boundary. Excess cable 122 may be stored in the lower compartment of cable storage
portion 101. Excess cable 122 is indicated with broken lines. In some examples,
excess cable 122 may be stored in the upper and lower compartment, or upper
compartment only. Cable 120 may exit cable management unit 100 via a bottom end
of channel 105. The bottom end may include a short front edge of second end wall
108 as a boundary. While the present example shows a single cable 120, cable
channel 105 and cable storage portion 101 may be configured to route and store a

plurality of cables and/or wires. In another example, cable 120 may be routed into
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channel 105 via the bottom end, and may exit via the top end. In still another example,
cable 120 may be pushed into channel 105 via gap 125 by bending flexible first and
second fingers 112 and 114.

[49] In one example, one or more cables and wires may enter or exit the cable
channel 105 via recessed opening 116. In another example, one or more cables may
enter or exit the cable channel 105 via one or more opening on one or more of left
side wall 104, right side wall 102, first end wall 106, and second end wall 108.

[50] In this way, cable management unit 100 provides a dedicated cable
channel integrated with a dedicated cable storage portion, and may be used to route
cables and/or wires and the like via cable channel portion while storing excess cable
length in cable storage portion.

[51] Next, FIG. 1C shows a back perspective view of cable management unit
100. The back perspective view illustrates a back portion of cable storage portion 101.
The back portion of cable management unit 100 may include plurality of holes 130 in
tabs 131 for securing the cable management unit 100 to a panel or a wall. Further, the
back portion of cable management unit 100 includes recessed portions 117 on each
left side wall 104 and right side wall 102, and recessed opening 116, as described
above with respect to FIG. 1A.

[52] Next, FIG. 1D shows a right side view of cable management unit 100.
The right side view illustrates right side wall 102 and plurality of second fingers 114
extending from right side wall 102. The right side view further illustrates recessed
portion 117 and recessed opening 116 on right side wall 102. Furthermore, right side
view illustrates arrangement of plurality of second fingers 114, in particular,

separation between two second fingers 114. Four second fingers 114 extend from
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right side wall 102. In particular, second fingers 114 extend from a front edge of right
side wall 102. Among the four fingers, the middle two fingers (positioned second and
third from the top) are placed closer to each other (with a first separation X in
between) than the first and the second (from the top), and the third and the fourth
fingers (from the top). That is, first separation X between the middle two fingers is
less than a second separation Y between than the first and the second, and the third
and the fourth fingers. The second and third fingers are closer to divider 110. The
greater separation between the first and second fingers, and the second and third
fingers may provide easier access to upper and lower compartment respectively, for
guiding the cables into the storage portion, for example. The greater separation also
provides increased space (not restricted or interrupted by second fingers 114) for
storing excess cables and/or wires. In another example, all of plurality of second
fingers 114 may be positioned equidistant from each other.

[53] Next, FIG. 1E shows a left side view of cable management unit 100. The
left side view illustrates left side wall 104 and plurality of first fingers 112 extending
from right side wall 102. The left side view further illustrates recessed portion 117.
Similar to second fingers 114, first fingers 112 are positioned such that a first
separation X between the second and third fingers is less than a second separation Y
between than the first and the second, and the third and the fourth fingers.

[54] Next, FIG. 1F shows a top view of cable management unit 100. Top view
illustrates a shape of first end wall 106, and gap 125 between plurality of first fingers
112 and plurality of second fingers 112.

[55] In this way, cable management unit 100 may be utilized to route cables

and/or wires and the like via cable channel portion 103 while storing excess cable
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length in cable storage portion 101. Hence, during a cabling process, such as
connecting a plurality of devices via cables and/or wires, by utilizing the cable
management unit, a user may not spend excess time bundling up cables and
identifying a storage space, and may be able to quickly store the excess cable length
within the cable storage portion. For example, the flexible fingers may be used for
retaining the cable bundle while allowing easy access (no tools required) to adjust
length/reorganize or replace a cable. Further, as the cable channel is integrated to the
cable storage portion, with the cable storage portion at the back, excess cable length
may be stored without the excess cable length interfering with workflow. Furthermore,
the excess cable length stored within the cable storage portion may not be visible to a
user, and thus provide increase aesthetic value. Further still, the cable management
unit 100 is modular, and hence, multiple cable management units may be arranged on
a panel to provide a desired cable route that includes vertical, horizontal and angular
paths. Example cable management systems with one or more cable management units
arranged to provide a desired cable path is discussed below with respect to Figs. 2 — 6.
[56] Further, the cable storage and cable channel portions of the cable
management unit may be configured in one or more ways. Additional configurations
of the cable management unit are illustrated in Figs. 7 -10. Turning to Fig. 7, an
example cable management unit 700 is shown. Cable management unit 700 includes a
cable storage portion 701 and a side cable channel portion 703.

[57] Cable storage portion 701 includes a right side wall 702, a left side wall
704, a first end wall 706, and a second end wall 708. Further, cable storage portion
701 includes a plurality of dividing walls 710 separating the interior space of the cable

management unit into multiple compartments. While the present example shows five
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equal sized compartments, it will be appreciated that the cable management unit may
include any number of compartments (one or greater than one).

[58] Side cable channel portion 703 includes a cable channel 705, which is
arranged on the left side of the unit 700. That is, cable channel 705 is positioned
adjacent to left side wall 704. Cable channel 705 is formed by a flexible finger 709
directly coupled to and extending outward sideways from an outer surface of left side
wall 704. Flexible finger 709 may be U- shaped and may be used to guide and retain
cables and/or wires within cable channel 705.

[59] Further, cable management unit 700 includes plurality of notches 707 at
the edge of left side wall 104. Notches 707 may be utilized for guiding the cables
and/or wires into and out of the compartments of cable storage portion 701 from cable
channel portion 703. Thus, notches 707 may be positioned on the side adjacent to
cable channel portion. For example, embodiments where cable channel 705 is
arranged on the right side, adjacent to right side wall 702, are also possible. In such
embodiments, notches 707 may be arranged on right side wall 702.

[60] Further, examples where cable channel 705 is present on both sides of
unit 700 are also within the scope of the disclosure. In such examples, notches 707
may be present on both side walls of cable storage portion 707.

[61] In this way, a cable management unit may be configured with a cable
storage portion for storing excess cable length, and a cable channel arranged on a side
for routing and retaining cables and/or wires along a channel path.

[62] Further, additional configurations of cable management unit 100 is shown
in Fig. 8. Turning now to Fig. 8, it shows an example cable management unit 800

including different configurations for cable storage portion 801. Specifically, cable
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management unit 800 is shown including a first cable storage portion configuration
850 and a second cable storage portion configuration 860. Cable management unit
800 is shown with a break in between the two cable storage portion configurations to
illustrate that cable storage portion 801 may be configured in any one of the
configurations 850 and 860, or combination thereof. In examples where both
configurations are used, the configurations may be arranged in any order.

[63] In first configuration 850, cable storage portion 801 may include one or
more detachable and adjustable cubbies 811. Each cubby 811 may include a
horizontal wall 100 forming a bottom portion of cubby 811 and a vertical door 809.
Vertical door 809 may be configured as a retainer for securing cables within the cable
storage portion. Each cubby 811 may be removable, and may be inserted into cable
storage portion 801 via slots 815 on the inner surfaces of left side wall 804 and right
side wall 802. Further, vertical door 809 may include openings, such as an oblong
opening 819, that may be utilized as entrance or exit for cables and/or wires, as well
as handles for removing and attaching cubby 811. Further, it will be appreciated that
cable management unit 800 may include a side cable channel portion (not shown),
such as cable channel portion 703 at Fig. 7, integrated with unit 800 for guiding and
retaining cable along the channel.

[64] In second configuration 860, cable storage portion 801 may include one
or more compartments, each compartment including a door 813. Door 813 may be
configured as a retainer for securing cables within the cable storage portion. Further,
in this configuration, cable storage portion 801 may include at least a notch 807 on a
side wall for each compartment for guiding the cables and/or wires into and out of the

compartments. Further, notch 807 may be positioned on the side wall that is opposite
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to a hinge of door 813. Thus, in this example, notch 807 is shown on left side wall
804. In one example, the hinge may be configured as a living hinge, which may be a
flexible hinge, joining door 813 with side wall 802. In another example, the hinge
may be any other type of hinge, such as a case hinge, bi-fold hinge, butt hinge, etc.
[65] Further, in configuration 860, each compartment is enclosed with a door.
However, it will be appreciated that a single door may cover one or more
compartments of cable storage unit 801.

[66] In this way, a cable management unit may be configured with a cable
storage portion including doors for the one or more compartments. The cable
management unit may further include a cable channel portion, such as side cable
channel portion 703 at Fig. 7, arranged on a side for routing and retaining cables
and/or wires along a channel path.

[67] Further example configurations of cable storage portion are shown in Fig.
9. Specifically, Fig. 9 shows a cable management unit 900 including a third cable
storage portion configuration 950, a fourth cable storage portion configuration 960,
and a fifth cable storage portion configuration 970. Cable management unit 900 is
shown with breaks in between the three cable storage portion configurations to
illustrate that cable storage portion 901 may be configured in any one of the
configurations 950, 960, and 970, or combination thereof. In examples where more
than one configuration is used, the configurations may be arranged in any order.

[68] In third configuration 950, cable storage portion 901 may include one or
more elastic cords 931, such as bungee cords, configured as a retainer for retaining
and securing cables and/or wires within cable storage portion 901. In the present

example, two elastic cords are shown arranged vertically, parallel to left and right side



WO 2019/100232 PCT/CN2017/112264
22

walls 902 and 904. It will be appreciated that other arrangements of the elastic cords,
such as a horizontal parallel arrangement (that is parallel to first end wall 906), a cross
arrangement (with one cord vertical and the other cord horizontal), or an angled
parallel arrangement (where the cords are arranged diagonally) are also within the
scope of this disclosure. An example angular arrangement of cords 931 is shown in
fifth configuration 970. In this configuration (that is, configuration 970), cords in
subsequent compartments for a crisscross pattern.

[69] In fourth configuration 960, cable storage portion 901 may include one or
more straps 913 configured as retainers for retaining cables and/or wires 922 within
one or more compartments of cable storage portion 901. In one example, straps 913
may be made of silicone. In other examples, straps 913 may be made of any flexible
material, such as a thermoplastic polymer. Each strap 913 may include a slot 919 that
may be utilized to attach the strap to hook-like structures on side wall 904 to provide
closure for the compartment. Further, in this configuration, left side wall 904 may
include openings 907 for guiding the cables and/or wires into and out of the cable
storage portion 901.

[70] Further, in each of the above configurations of cable management unit
900, a side cable channel portion (not shown), such as cable channel portion 703 at
Fig. 7, may be included for routing and retaining cable along the channel. In one
example, the side cable channel portion may be integrated with unit 900.

[71] A sixth configuration is shown in Fig. 10. In this figure, a portion 1000 of
a cable management unit, such as cable management unit 100 at Fig. 1, is shown.
Portion 1000 may be a compartment of the cable management unit. In this

configuration, a snap portion 1011 including a slot 1007 cut out in shape of a cross
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with a rectangular center is shown. Snap portion 1107 may be configured as a retainer
for securing cables within the cable storage portion while slot 1007 may be used to
guide cables and/or wires into and out of the compartment.

[72] Snap portion 1011 may be configured to attach to the compartment such
that a front open portion of the compartment is covered with snap 1011. In one
example, snap portion 1011 may include one or more protrusions around the edge (not
shown) that may be used to attach the snap portion 1011, via slots 1009, to the
compartment of the cable management unit. Snap portion may be made of a flexible
material, such as a poly propylene or rigid elastomer.

[73] In this way, the cable management unit may include a snap portion
configured to cover the compartment of the cable management unit and retain the
cables and/or wires within the storage unit. Further, it will be appreciated that a side
cable channel portion (not shown), such as cable channel portion 703 at Fig. 7, may
be included for routing and retaining cable along the channel.

[74] Further, with respect to the configurations discussed above in Figs. 8§ — 10,
in one example, the cable storage units may be utilized as stand-alone storage units
without the cable channel portion. In another example, in each of the configurations
discussed in Figs. 8 — 10, a side cable channel portion may be integrated with the
cable storage portion. The cable storage portion and the cable channel portion, either
individually, or in the integrated combination, may be used in cable management
systems to route cables and/wires while storing excess cable lengths.

[75] Together, the various configurations of the cable management unit

discussed above facilitate more efficient and faster organization, dismantling, and
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reorganization of cables and/or wires. For example, in order to remove the cables
and/or wires, a user may simply pull the cables with reduced entanglement issues.

[76] Turning next to Fig. 2, it shows an example cable management system
200 utilized on a workstation, such as a cart 210. In one example, the workstation may
be a medical workstation, and cart 210 may be a medical cart. Cart 210 may include a
plurality of devices (not shown) interconnected with cables and wires. Cable
management system 200 may be utilized to organize (route and store) one or more
cables and wires used for interconnecting the devices.

[77] Cart 210 includes a base 218 and wheels 216. Examples where a cart does
not include wheels are also within the scope of the disclosure.

[78] Cable management system 200 includes a plurality of cable management
units 100, a horizontal bridge 202, a plurality of twist ties 208, a plurality of routing
clips 224, and a rear door 204. Plurality of cable management units 100, horizontal
bridge 202, and plurality of twist ties 208 are positioned on a rear panel 212 of cart
210. The positioning of plurality of cable management units 100, horizontal bridge
202, and plurality of twist ties 208 provide a cable pathway for routing the cables
and/or wires, while providing a storage space for storing excess cable length. It will
be appreciated that plurality of cable management units 100 either individually or in
combination with one or more of horizontal bridge 202, plurality of twist ties 208, and
plurality of routing clips 224 may be utilized for managing, organizing, and routing
cables in  different systems, such as medical systems, computing systems,
telecommunication systems, etc. As an example, when used in a medical system, a
medical cart may include one or more devices, such as medical devices, electrical,

and/or computing devices, including displays, processors, etc., that may be used for
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healthcare purposes. Multiple cables and/or wires from these devices may be
efficiently and quickly organized (including routing and storing) with the cable
management system 200.

[79] Rear panel 212 may include a lower compartment 222 for storing one or
more equipment, such as cylinders in a medical cart. Cable management units 100
may be arranged on either side of lower compartment in order to provide a vertical
channel for cables and/or wires from the one or more devices on cart 210 to a power
strip 220. For example, cable management units 100 may be vertically stacked one
upon another, thus creating a longer channel for routing cables and/or wires. A
number of cable management units 100 may be based on a desired routing distance
for the cables and/or wires. The present example shows two cable management units
100 stacked vertically on one side of rear panel 212. It will be appreciated that more
or less number of cable management units 100 may be utilized depending on the
desired routing distance. In some examples, plurality of cable management units 100
may be positioned horizontally, and stacked sideways to provide horizontal routing.
[80] Further, recessed openings 116 on cable storage portions 101 of cable
management units 100 may function as inlet/outlet for one or more cables and wires.
Further, cable management units 100 may be arranged such that recessed openings
116 on the cable management units 100 are facing outside and not facing the lower
compartment 222, so that the recessed openings may function as inlets/outlets. For
example, when positioned on either side of lower compartment 222, cable
management units 100 may be positioned such that right side wall 102 including

recessed opening 116 faces outside and left side wall 104 faces lower compartment
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222. In order to position the recessed openings as discussed above, cable management
units positioned on the right side of cart 210 may be rotated by 180 degrees.

[81] Further, as discussed above with respect to FIGS. 1A — 1F, excess cable
length may be stored within cable storage portion 101 of cable management unit 100.
By utilizing the cable storage portion of the cable management unit, excess cable
and/or wire length may be efficiently and quickly stored. In another example, when
diagonal routing is desired, plurality cable management units 100 may be positioned
diagonally and stacked to provide diagonal routing.

[82] Further, horizontal bridge 202 is positioned above lower compartment
222 to provide horizontal routing for the cables and wires from the one or more
devices on the cart. For example, cables and/or wires from devices on an upper left
portion of the cart 210 may be routed via horizontal bridge to power strip 220. While
the present example shows a single horizontal bridge, it will be appreciated that more
than one horizontal bridges may be utilized. In one example, plurality of horizontal
bridges may be positioned to increase horizontal routing distance. In another example,
horizontal bridges may be vertically stacked one above another. In yet another
example, horizontal bridges may be arranged in a staggered configuration.

[83] In portions where positioning cable management unit 100 may block
access to certain areas, such as power strip 220, a side wall 214 including plurality of
twist ties 208 may be used for providing a channel and securing the cables. Plurality
of twist ties 208 may be arranged vertically. In some examples, plurality of twist ties
208 may be arranged horizontally or in a diagonal manner.

[84] Further, plurality of routing clips 224 may be utilized for routing cable

and/or wires in combination with twist ties 208, units 100, and horizontal bridge 202.
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Specifically, plurality of routing clips 224 may be utilized in an upper portion of rear
panel 212 as routing clips 224.

[85] The positioning or arrangement of the one or more cable management
units 100, horizontal bridge 202, and twist ties 208 may provide a curved channel for
routing cables. In one example, the arrangement of the one or more cable
management units 100, horizontal bridge 202, and twist ties 208 may define a figure
eight configuration for routing cables and/or wires, including an intersection at
horizontal bridge 202.

[86] By utilizing cable management units for managing cables, excess cable
length can be stored in the cable storage portion. The cable storage portion reduces
bundling of cables and wires at places that interfere with workflow.

[87] Rear door 204 may be utilized to conceal the cables and/or wires on rear
panel 212, thus improving aesthetic value and appearance. Rear door 204 also
provides protection for the cables and/or wires from the surrounding environment. For
example, For example, in a hospital environment, fluids, such as body fluids, etc.,
may collect on surfaces of equipment. Rear door 204 may reduce dust and moisture
from settling on the cables and/or wires, and thus reduce damage. Further, rear door
204 may facilitate easier cleaning of cart 210.

[88] A smaller check access door 206 (also referred to interchangeably as
access door, or check door) is positioned within rear door 204. Check door 206 allows
easy access to a portion of lower compartment 222 that requires more regular
monitoring and adjustment. For example, when cart 210 is used as a medical cart for a
respiratory system, lower compartment 222 may include one or more cylinders. A

user may monitor one or more parameters of the cylinder, such as pressure inside the
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cylinders, volume of gases within the cylinders, temperature etc. frequently. When
opened, check door 206 allows the user to access a top portion of the cylinders for
monitoring the one or more parameters of the cylinders. Thus, the user may not be
required to open rear door 204, which may require the user to adjust the cables and
wires during every cylinder check. The user may simply open check door 206 and
monitor the one or more parameters of the cylinders. An example cable management
system 300, with check door 206 in an open configuration is described with respect to
FIG. 3. Rear door 204 may be opened when there is a need to replace the cylinders, or
adjust cable and/or wire routing or arrangement.

[89] By utilizing cable management system 200, amount of cables and/or wires
that are rolled or bundled up on hooks, protrusions etc., are reduced which allows
easy, less cumbersome, and quick transport of the cart in addition to improved
workflow, improved aesthetic value, and easier cleaning.

[90] Turning to FIG. 3, a perspective view of cart 210 with rear door 204 in an
open configuration is shown. When check door 206 is open, the user may access a
portion 304 above cylinder 306. Thus, check door 206 allows quick and easy access to
portion 304. Check door 206 may further include a hook 302 for holding one or more
cables and wires, such as power cables for connecting with an external power source.
Cable management system 200, with rear door 204 and check door 206 in closed
configuration is shown in FIG. 4. An example cable management system with a rear
door and a check door in closed configuration and holding one or more cables and
wires is shown in FIG. 5.

[91] Turning to FIG. 5, it shows a perspective view of an example cable

management system 500 including a rear door 504 and a check door 506 in a closed
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configuration. Check door 506 is configured with a hook 502 for holding one or more
cables and wires 512. Rear door 504 may include one or more openings 511, which
may be utilized as inlets for routing cables and wires from one or more devices on cart
510 (including base 518 and wheels 516) via cable management system 500. Cable
management system 500 may be similar to cable management system 200 discussed
with respect to FIG. 2. Further, one or more openings 511 may be utilized as outlets
for cables and wires from cable management system 500.

[92] Next, FIG. 6 shows an example routing of cables and/or wires in a cable
management system 600 for a medical workstation. The medical workstation may be
utilized as respiratory workstation. The medical workstation may include a mobile
medical cart 601 that includes a plurality of interconnected devices. Specifically,
medical cart 601 may include one or more devices 602, 604, 606, 608, 610, 612, 614,
616, and 617. The one or more devices may include medical, electrical, and/or
computing devices. Medical cart 601 further includes cylinders 622 positioned within
a lower compartment at the back.

[93] Medical cart 601 includes a rear panel 603 on which one or more modular
units for cable management are arranged. The one or more modular units include
cable management units 636 and horizontal bridge 638. Cable management units 636
and horizontal bridge 638 may be arranged such that cable management units 636 are
positioned on either sides of cylinders and horizontal bridge is positioned above the
cylinders.

[94] Cable management units 636 may be similar to cable management unit
100 discussed with respect to FIGS. 1A — 1F. Specifically, cable management units

636 may include a cable storage portion for storing excess cable length, which is
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indicated at 630 by dashed lines. Further, cable management units 636 may include a
cable channel portion formed by flexible fingers for routing cables and/or wires. The
one or more devices 602, 604, 606, 608, 610, 612, 614, 616, and 617 may include
plurality of cables and/or wires that may be routed via a curved cable pathway to one
or more destinations, such as power strip 620 and destination 621, within cart 601.
[95] Rear panel 603 further includes an inlet 632 for routing cables and/or
wires from the one or more devices. For example, cables and/or wires from device
610 may be routed through inlet 632 into cable management unit 636 on a left side of
medical cart 601. Excess cable length 630, indicated by dashed lines, may be stored in
a cable storage portion of cable management unit 636. The cables and/or wires from
device 610 may then exit via a cable channel opening at the bottom of cable
management unit 636 before reaching the destination 620.

[96] As another example, cables and/or wires from devices 602 and 604 may
be routed into the cable management system 600 through inlet 633. Subsequently, the
cables and/or wires maybe routed vertically along the rear panel, and then routed
horizontally through horizontal bridge 638. From the horizontal bridge, the cables
may be routed via a cable channel portion of cable management unit 636 on a right
side of cart 601 before reaching destination 620. In this way, the cables may be
routed via a curved cable path. In yet another example, cables and/or wires from
device 613 may be routed via cable management unit 636 to destination 621. In
another example, cables and/or wires from device 616 may be routed via cable
management unit 636 on the right to horizontal bridge 638 and subsequently to cable
management unit 636 on the left before reaching destination 620. Together, routing of

the cables and/or wires from the one or more devices via the cable management
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system 600 to destinations 620 and/or 621 may resemble a figure eight configuration.
In this way, cable management system 600 including cable management units 636 and
horizontal bridge 638 define a curved cable pathway. The curved cable pathway may
have an intersection at horizontal bridge 638. The curved cable pathway may allow
easier access to cylinders 622 in the lower compartment. Specifically, cables may be
routed via the curved cable pathway and stored within cable management units 636
such that access to cylinders 622 is not impeded by cables hanging loosely on the cart.
[97] As used herein, an element or step recited in the singular and proceeded
with the word “a” or “an” should be understood as not excluding plural of said
elements or steps, unless such exclusion is explicitly stated. Furthermore, references
to “one embodiment” of the present invention are not intended to be interpreted as
excluding the existence of additional embodiments that also incorporate the recited
features.  Moreover, unless explicitly stated to the contrary, embodiments
“comprising,” “including,” or “having” an element or a plurality of elements having a
particular property may include additional such elements not having that property.
The terms “including” and “in which” are used as the plain-language equivalents of
the respective terms “comprising” and “wherein.” Moreover, the terms “first,”
“second,” and “third,” etc. are used merely as labels, and are not intended to impose
numerical requirements or a particular positional order on their objects.

[98] This written description uses examples to disclose the invention,
including the best mode, and also to enable a person of ordinary skill in the relevant
art to practice the invention, including making and using any devices or systems and
performing any incorporated methods. The patentable scope of the invention is

defined by the claims, and may include other examples that occur to those of ordinary
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skill in the art. Such other examples are intended to be within the scope of the claims
if they have structural elements that do not differ from the literal language of the
claims, or if they include equivalent structural elements with insubstantial differences

from the literal languages of the claims.
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CLAIMS:

1. A cable management unit, comprising:
a cable storage portion including a left side wall, a right side wall, a top end
wall, and a bottom end wall with an open front; and
a cable channel portion including one or more flexible fingers extending

outward from one or more of the right side wall and the left side wall.

2. The cable management unit of claim 1, wherein the cable storage portion
includes one or more dividers separating the cable storage portion into two or more

compartments.

3. The cable management unit of claim 2, wherein the divider is a horizontal

divider positioned perpendicular to the left and right side walls.

4. The cable management unit of claim 2, wherein the divider is a vertical divider

positioned parallel to the left and right side walls.

5. The cable management unit of claim 1, wherein, the one or more fingers
extend outward in front of the cable storage portion; wherein the one or more flexible
fingers are arranged in pairs; wherein each pair includes a first finger and a second

finger and further includes a gap between the first finger and the second finger.

6. The cable management unit of claim 1, wherein the right side wall includes a

recessed portion at the back, and wherein the recessed portion includes a recessed
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opening; and wherein the cable storage portion includes a tab with one or more screw

holes for mounting the cable management unit.

7. The cable management unit of claim 1, wherein the cable storage portion
includes one or more retainers for securing cables within the cable storage portion;

and wherein the cable storage portion includes an open back.

8. The cable management unit of claim 1, further comprising a second cable
channel portion including one or more second flexible fingers extending outward

from a back edge of the right side wall and a back edge of the left side wall.

9. The cable management unit of claim 1, wherein the one or more fingers extend
outward sideways from the cable storage portion such that the one or more fingers

form a channel for routing one or more cables and wires on the side..

10. A cable management system for a medical cart, comprising:
a panel; and
one or more cable management units, each of the one or more cable

management units including a cable storage portion and a cable channel portion.

11. The cable management system of claim 10, wherein the cable storage portion
includes a left side wall, a right side wall, a top end wall, and a bottom end wall with

an open front, and wherein the cable channel portion includes one or more sets of
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fingers extending forward from a front edge of the right side wall and a front edge of

the left side wall.

12. The cable management system of claim 10, further comprising one or more
horizontal bridge portions positioned on the panel and one or more twist ties

positioned on the panel.

13. The cable management system of claim 12, wherein the positioning of the one
or more cable management units, the one or more horizontal bridge, and the one or

more twist ties defines a curved cable pathway.

14. The cable management of claim 13, wherein the curved cable pathway has a

figure eight pattern.

15. The cable management system of claim 12, further comprising one or more

clips positioned on the panel.

16. The cable management system of claim 10, further comprising a first door for
covering the panel, and a second access door within the first door, and wherein the

first door opens sideways; and wherein, the second check door opens downwards.

17. The cable management system of claim 11, wherein the cable storage portion
includes one or more dividers that separate the cable storage portion into two or more

compartments.



WO 2019/100232 PCT/CN2017/112264
36

18. A modular cable management system for a medical workstation, comprising:

a cart including a rear panel;

a lower middle compartment;

a right compartment including one or more cable management units;

a left compartment including the one or more cable management units and one
or more twist ties; and

a horizontal routing bridge positioned above the lower middle compartment;
wherein, each of the one or more cable management unit includes a cable storage
portion and a cable channel portion; and

wherein an arrangement of the one or more cable management units, the one
or more twist ties, and the horizontal routing bridge on the rear panel defines a figure

eight cable pathway with an intersection at the horizontal routing bridge.

19. The modular cable management system of claim 1, further comprising a first
door for covering the rear panel, and a second access door within the first door for

accessing an upper portion of the lower middle compartment.

20. The modular cable management system of claim 1, wherein the rear panel

includes one or more openings configured as cable entry or cable exit ports.
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