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WIRE, ROPE, AND CABLE MANAGEMENT

CROSS-REFERENCE

[0001] This application is a continuation of U.S. patent
application Ser. No. 15/195,968 filed on Jun. 28, 2016, the
entire contents are incorporated herein by reference.

TECHNICAL FIELD

[0002] This disclosure relates to the fields of cable man-
agement and elevators.

BACKGROUND

[0003] Elevators move people and objects vertically along
a track, for example between floors or platforms of a
building or other structure. Traction elevators are suspended
and moved by traction cables driven by a motor. The traction
cables may, for example, be steel ropes which are pulled
over a grooved pulley system called a sheave or may be flat
belts made of steel or polyethylene. Hydraulic elevators are
suspended and moved by a piston that is moved through a
hydraulic cylinder by means of a pump. One or more guide
rails may define the track that an elevator car moves along
between the upper terminus and the lower terminus of the
track.

SUMMARY

[0004] Illustrative examples of the present disclosure
include, without limitation, methods, structures, and sys-
tems. In one example, an elevator cable management system
is configured to provide constraints on cable movements at
a point between the top and bottom of an elevator track. The
elevator cable management system may include a moving
retainer bar with a cradle on top of an elevator car, and a
fixed retainer bar that retains cables when the elevator car is
above the fixed retainer bar

[0005] Other features of the methods, structures, and sys-
tems are described below. The features, functions, and
advantages can be achieved independently in various
examples or may be combined in yet other examples, further
details of which can be seen with reference to the following
description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] A more detailed understanding may be had from
the following description, given by way of example in
conjunction with the accompanying drawings wherein:
[0007] FIG. 1 is a perspective view of a portion of an
elevator system.

[0008] FIG. 2 is a perspective view of a movable cable
constraint bar in its cradle when the cradle is above the
threshold point.

[0009] FIG. 3 is a perspective view of a movable cable
constraint bar in its cradle when the cradle is at the constraint
point.

[0010] FIG. 4 is a perspective view of a movable cable

constraint bar out of its cradle when the cradle is below the
constraint point.

[0011] FIG. 5 is a perspective view of a fixed bar with two
cable constraint channels while constraining cables.

[0012] FIG. 6 is a reverse perspective view of a fixed bar
with two empty cable constraint channels.
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[0013] FIG. 7 is a perspective view of two cable constraint
channels when open downward.

[0014] FIG. 8 is a perspective view of two cable constraint
channels when open upward.

DETAILED DESCRIPTION

[0015] A cable management system helps to manage the
long runs of cables in an elevator shaft. In cases where an
elevator shaft may move or bend, such as when the overall
building or structure that the elevator is a part may sway or
bend as a result of wind pressure on the side of a building,
retaining the elevator cables in a safe position within the
elevator shaft can be important to prevent damage to the
cables or damage to any objects, including other cables, that
a swaying cable might contact if not retained. An example
application is a service elevator for a large wind turbine or
tall construction crane.

[0016] FIG. 1 is a perspective view of a portion of an
elevator system. An elevator car 102 or cab moves vertically
along a track (not depicted) between stations or stops along
the track where humans or other cargo may be added or
removed to the car 102. Platform 104 is such a stop
somewhere midway along the elevator track. Gate 106 may
protect the elevator shaft and prevent injury or other acci-
dents when the car 102 is not at the platform 104 or when
the car 102 is moving near the platform 104. A cable
management system may include a moving bar 110 and a
fixed bar 112 to provide physical constraints cable move-
ment. Cables 120 and 122 may move as the elevator car 102
moves through the shaft and along the track. In the embodi-
ment of FIG. 1, cables 120 are traction cables that provide
the force to lift and move the car 102, while cable 122 is an
electrical cable. Some cables, such as cables 120 may run the
full length of the track, while other cables, such as cables
122 may run from one end of the track to the car 102 and
terminate in the car 102.

[0017] A cable management system can manage any num-
ber and type of cables. Traction cables 120 are often made
of'steel ropes, but other types of cable materials are possible.
In elevators where traction cables are not used, such as
where traction belts are used or in a hydraulic elevator, a
cable management system may be useful for constraining
other types of cables such as an electrical or communica-
tions cable. A cable management system can provide useful
constraints on many types of cables, such as wires, ropes,
chains, or any type of flexible tension element.

[0018] The electrical cable 122 may, for example, provide
electrical power to the car 102, such as for lighting the
interior of the car 102, communications, such as an emer-
gency telephone, and control, such as to remotely call the
elevator to a particular floor or stop. The various functions
of the electrical cable 122 can be combined into a single
cable, for example with multiple electrical conductors run-
ning along the length of the cable within an insulating outer
layer, or the various functions may be split into separate
cables, some or all of which may be managed by a cable
management system. Other types of cables, such as optical
cables for communications, can also be managed by a cable
management system. As depicted, electrical cable 122 runs
from somewhere near the bottom of the track up to the car
102, such upper termination point of electrical cable 122
moves along with the car 102. Other arrangements are
possible, including running the cables from a midpoint or the
top of the track to the car 102.
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[0019] Moving bar 110 moves with the elevator car 102
when the car 102 is above a threshold point somewhere
midway along the elevator track, and moving bar 110
remains fixed at the threshold point when the elevator car is
below the threshold point. FIG. 2 is a perspective view of a
movable cable constraint bar 110 in its cradle on top of the
car 102 when the cradle is above the threshold point. When
above the threshold point, the bar 110 moves with the car
102. The weight of the bar 110 may keep the bar 110 sitting
in a cradle when above the threshold point.

[0020] The cradle may comprise the left cradle 214 and
right cradle 212 which, in the embodiment of FIG. 2, are
attached to the top of the car 102, though attachments to
other parts of the car 102 are possible. The location on the
car 102 of a cable retainer may depend on the type or
purpose of the cables retained by the moving bar 110, for
example if the cables are hoisting ropes that suspend the car
110, the cradle may be attached close to the center of car,
while electrical or communication cables may be more
flexibly located. Bar 210 may include an opening that serves
as a retainer 210 to provide a physical constraint on the
movement of cables inside the retainer 210. The opening or
retainer may be a hoop or other shape that constrains the
retained cables along a plane that is perpendicular to the
elevator track. Pin attachment 204 may be fixed to a point
along the track to hold pin 202 at the threshold point. Pinhole
218 in the bar 110 maybe aligned with the fixed pin 202 as
the car 102 moves along the track and approaches the
threshold point.

[0021] The location of the threshold point for suspending
the moving bar can be anywhere between ends of the
elevator track. In some embodiments, such as that of FIGS.
2-4, the threshold point can be near or attached to an elevator
stop or platform. Alternately, the threshold point may be
located at or near the point along the elevator track where the
structure holding the elevator is likely to bend the most, such
as with a wind turbine tower, or the threshold point can
simply be located near or at the halfway point along the
track. Other locations for the threshold point are also fea-
sible. Multiple thresholds points (not depicted) along a
single elevator track can be used with multiple moving bars
such that, for example, a first threshold point for a first
moving bar may be located one-third of the way down from
the top of the track, and a second threshold point may be
located two-thirds of the way down from the top of the track.
[0022] FIG. 3 is a perspective view of a movable cable
constraint bar in its cradle when the cradle is at the threshold
point. Pin attachments 206 and 208 are fixed relative to the
elevator track, and effectively define the threshold point. As
the hoisting cables 120 lower the car 102, the pins 202 and
204 are inserted into the pinholes 216 and 218 at the
threshold point. When the car 102 is exactly at the threshold
point, the bar 110 remains in its cradles 212 and 214, and pin
202 and 204 are also in the pinholes 216 and 218. As the car
102 moves any lower along the track, the pins 202 and 204
hold the bar 110 fixed along the track while the car can
continue to move lower.

[0023] FIG. 4 is a perspective view of a movable cable
constraint bar out of its cradle when the cradle is below the
threshold point. Retainer 210 provides a constraint on the
cables 120 when the car is below the threshold point as the
movable bar 110 remains fixed on the pins 202 and 204. In
addition to pins and pinholes, other mechanisms for holding
bar 110 at the threshold point are possible.
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[0024] In addition to, or instead of, the moving retainers
attached to movable bar 110, retainers can be permanently
fixed relative to the elevator track. FIG. 5 is a perspective
view of a fixed bar with two cable constraint channels while
constraining cables. Fixed bar 112 holds separate retainers
510 and 512. In the embodiment of FIG. 5, the left retainer
510 is positioned to retain hoisting cables 120 when the car
102 is above the fixed bar 112, and the right retainer 512 is
positioned to retain the electrical cable 122 when the car 102
is above the fixed bar 112. Fixed bar 112 is supported by
brace 500 which is fixed to platform 104. However, the fixed
bar may be supported by any means that hold the bar fixed
relative to the elevator track, for example by any other fixed
structures inside an elevator shaft, such as the walls of the
shaft. Hoisting cables 120 and electrical cable 122 emerge
out of the back side of the elevator car 102. Electrical cable
122 terminates somewhere inside car 102, while hoisting
cables 120 pass through a conduit 530 into car 102 and
emerge out the top of car 102 as depicted in FIG. 1.
Deflectors 520 and 522 aligned immediately above or below
retainers 510 and 512, respectively, when car 102 is near the
fixed bar 112, while the back side of the car 102 passes next
to and near retainers 510 and 512. Deflectors 520 and 522
protect cables 120 and 122 as the car 102 passes by the
retainers 510 and 512.

[0025] FIG. 6 is a reverse perspective view of a fixed bar
with two empty cable constraint channels, with a closer view
of the retainers 510 and 512. The retainers 510 and 512 are
hoops comprising four rollers each. Fixed rollers 602 and
604 are fixed in relation to the fixed bar 112, while hinged
rollers 610 and 612 are hinged with a spring configured to
maintain the horizontal position of rollers 610 and 612
depicted in FIG. 6 whenever the deflectors 520 and 522 are
not passing through the retainer as described below with
respect to FIG. 7 and FIG. 8. The rollers form interior edges
of the hoop retainers 510 and 512, and are the horizontal
physical constraint that helps to manage the cables when the
car 102 is above the fixed bar 112. In the embodiment of
FIG. 6, there are 3 fixed rollers per retainer and one hinged
roller per retainer, forming a square or rectangular hoop
retainer. Other retainer shapes are feasible, such as a triangle
with three straight edges, and curved edges are also possible.
The edges of the hoop retainer may be configured to reduce
friction as cables move vertically through the retainers 510
and 512. Rollers are one mechanism to reduce this friction,
but other designs are possible.

[0026] FIG. 7 is a perspective view of two cable constraint
channels when open downward. Retainers 510 and 512 are
cable constraint channels. As the elevator car 102 moves
down, the deflectors 520 and 522 push the spring rollers 610
and 612, respectively, into a downward pointing position as
depicted in FIG. 7, and the cables are removed from the
retainers. From the car position of FIG. 5, when car 102
moves down to where the deflectors 520 and 522 meet the
retainers 510 and 512, the bottom edge of deflectors 520 and
522 come into contact with the top side of spring rollers 610
and 612. As the car 102 moves down further, the deflectors
520 and 522 push the spring rollers 610 and 612 into a
downward pointing position to allow the deflectors to pass
through the retainers. Continuing further down, the car 102
passes the retainers 510 and 512, and the spring rollers 610
and 612 swing back into a horizontal pointing position
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without the cables in the retainers. The retainers 510 and 512
do not retain any cables when the deflectors 520 and 530 are
below the bar 112.

[0027] FIG. 8 is a perspective view of two cable constraint
channels when open upward, as a result of the car 101
moving upward. As car 102 moves upward, the top of
deflectors 520 and 522 contact the bottom of spring rollers
610 and 620, pushing the rollers up to an upward pointing
position as depicted in FIG. 8. Moving in the upward
direction, the cables are not in the retainers 510 and 512
when the car is below the bar 112. After the deflectors 520
and 522 pass through the retainers 510 and 512, the spring
rollers 610 and 612 snap back to the horizontal pointing
position depicted in FIG. 5 with the cables 120 and 122
inside the retainers. Alternates to the spring rollers 610 and
612 are possible. Any vertically deflectable edge may func-
tion similarly. A device or material will work that is capable
of deflecting (or bending or moving) vertically as the
deflectors 520 and 522 pass, while still providing a hori-
zontal constraint on cables within the retainers will suffice.
[0028] In general, the various components and processes
described above may be used independently of one another,
or may be combined in different ways. All possible combi-
nations and sub-combinations are intended to fall within the
scope of this disclosure. The example systems and compo-
nents described herein may be configured differently than
described. For example, elements may be added to, removed
from, or rearranged compared to the disclosed examples.
[0029] While different figures may represent alternate
embodiments, identical element numbers used in different
figures are intended to represent similar elements.

[0030] While certain examples or illustrative examples
have been described, these examples have been presented by
way of example only, and are not intended to limit the scope
of the subject matter disclosed herein. Indeed, the novel
methods and systems described herein may be embodied in
a variety of other forms. The accompanying claims and their
equivalents are intended to cover such forms or modifica-
tions as would fall within the scope and spirit of certain
subject matter disclosed herein.

What is claimed:

1. An elevator cable management system comprising:

an elevator car configured to move along an elevator
track,

one or more first cables that extend from the bottom of the
elevator track to the elevator car such that upper guide
point of the wire ropes move with the elevator car;

one or more second cables that extend along substantially
the entire length of the elevator track independently of
the location of the elevator car;

a first bar fixed relative to the elevator track;

at least one first cable retainer configured to release the
one or more first cables and the one or more second
cables as the elevator car passes from above the first bar
to below the first bar and further configured to engage
and retain the one or more first cables and the one or
more second cables as the elevator passes from below
the first bar to above the first bar; and

a second bar configured to move with the elevator car
when the elevator car is above a threshold point along
the elevator track, and wherein the second bar is
configured to remain fixed at the threshold point when
the elevator car is below the threshold point; and
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at least one second cable retainer fixed to the second bar

and configured to retain the one or more first cables.

2. The elevator cable management system of claim 1,
wherein the at least one first cable retainer and the at least
one second cable retainer provide a constraint on horizontal
movement of the one or more cables.

3. The elevator cable management system of claim 2,
wherein the constraint on horizontal movement comprises a
hoop oriented perpendicular to the elevator track.

4. The elevator cable management system of claim 1,
wherein the at least one first cable retainer comprises at least
one fixed edge and one movable edge, and wherein the
movable edge is configured to deflect as the elevator cab
passes the bar.

5. The elevator cable management system of claim 4,

wherein the at least one first cables and at least one second

cables emerge from a vertical side of the elevator car;
wherein the elevator car comprises at least one deflector
where the at least one first cables and the at least one
second cables emerge from the elevator car; and
wherein the at least one deflector is configured to cause
the movable edge of the at least one first cable retainer
to deflect.
6. The elevator cable management system of claim 1,
wherein the at least one first cables are electrical and the one
or more second cables are hoisting ropes.
7. The elevator cable management system of claim 1,
further comprising:
at least one first support fixed at the threshold point
configured to engage the second bar as the elevator car
passes from above the threshold point to below the
threshold point and configured to hold the second bar
when the elevator is below the threshold point; and

at least one second support fixed to the elevator car and
configured to engage the second bar as the elevator car
passes from below the threshold point to above the
threshold point and configured to hold the second bar
when the elevator is above the threshold point.

8. An clevator cable management system comprising:

a bar fixed relative to an elevator track; and

at least one cable retainer configured to release one or

more cables as an elevator car passes from above the
bar to below the bar and further configured to retain the
one or more cables as the elevator passes from below
the bar to above the bar.

9. The elevator cable management system of claim 8,
wherein the at least one cable retainer provides a constraint
on horizontal movement of the one or more cables.

10. The elevator cable management system of claim 9,
wherein the constraint on horizontal movement comprises a
hoop oriented perpendicular to the elevator track.

11. The elevator cable management system of claim 8,
wherein the at least one cable retainer comprises at least one
fixed edge and one movable edge, and wherein the movable
edge is configured to deflect as the elevator cab passes the
bar.

12. The elevator cable management system of claim 8,
wherein the at least one cable retainer comprises one retainer
for retaining one or more cables that are hoisting ropes and
one retainer for retaining one or more cables that are
electrical.

13. The elevator cable management system of claim 8,
wherein the one or more cables terminate in the elevator car.
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14. An elevator cable management system comprising:

a bar configured to move with an elevator car when the
elevator car is above a threshold point along the eleva-
tor car track, and wherein the bar is configured to
remain fixed at the threshold point when the elevator
car is below the threshold point; and

at least one cable retainer fixed to the bar and configured

to retain one or more cables.

15. The elevator cable management system of claim 14,
wherein the at least one retainer provides a constraint on
horizontal movement of the one or more cables.

16. The elevator cable management system of claim 14,
wherein the constraint on horizontal movement comprises a
hoop oriented perpendicular to the elevator track.

17. The elevator cable management system of claim 14,
wherein the one or more cables are hoisting ropes.

18. The elevator cable management system of claim 14,
wherein the one or more cables extend substantially the
entire length of the elevator track.

19. The elevator cable management system of claim 14,
further comprising at least one first support fixed at the
threshold point and configured to engage the bar as the
elevator car passes from above the threshold point to below
the threshold point and configured to hold the bar when the
elevator is below the threshold point.

20. The elevator cable management system of claim 14,
further comprising at least one second support fixed to the
elevator car and configured to engage the bar as the elevator
car passes from below the threshold point to above the
threshold point and configured to hold the bar when the
elevator is above the threshold point.
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