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(57) ABSTRACT

A hoist system having a drum primarily self-contained
within a batten, for raising and lowering lighting, sound
equipment, curtains and the like in a performance environ-
ment. The hoist system may be adapted with safety mecha-
nisms including an overload sensor and/or a slack line
detector. The system may be provided in the form of a point
hoist. The compact system is highly scalable to a variety of
spaces and applications, including school and public theaters
and concert halls, as well as some homes, private business,
etc. Additional features include various cable management
systems and trim adjustment mechanisms for use with the
hoist system.
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COMPACT HOIST SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 14/133,652 filed on Dec. 19, 2013, now U.S.
Pat. No. 10,183,850, which is a continuation-in-part of U.S.
patent application Ser. No. 13/725,831 filed on Dec. 21,
2012, now U.S. Pat. No. 9,700,810, the entire contents of
which are incorporated herein by reference.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable.

THE NAMES OF THE PARTIES TO A JOINT
RESEARCH AGREEMENT

Not Applicable.

INCORPORATION-BY-REFERENCE OF
MATERIAL SUBMITTED ON A COMPACT
DISC

Not Applicable.

REFERENCE TO SEQUENCE LISTING, A
TABLE, OR A COMPUTER PROGRAM LISTING
COMPACT DISK APPENDIX

Not Applicable.

BACKGROUND OF THE INVENTION
Field of the Invention

The invention relates generally to an apparatus, system
and method for moving a load. More specifically, the inven-
tion relates to a compact hoist system with potential appli-
cability in a theater, concert hall or stage environment, for
raising and lowering curtains, scenery, lights and the like, as
well as in a variety of other home and business contexts.

Description of the Related Art

Conventional lift or hoist systems of a variety of types are
known for use in theatrical or other performance environ-
ments. A typical system may include a large rectangular
casing having therein a winch or other motor, a drive
mechanism, a drum around which winds lifting or support
cable, along with various controllers, sensors and safety
mechanisms.

The mechanics of a conventional hoist system may be
fixed to a framing beam or other secure, elevated structure
of the performance location. Elongate cables or other mem-
bers emerge from the mechanics, potentially re-routed by
pulleys and other features prior to descending, and are
typically connected to a batten or other structure to which
are connected items to be raised or lowered, such as lights,
speakers, curtains, etc.

An alternative implementation has the elongate members
fixed to the overhead structure, with the other end of the
elongate members descending downward toward and sup-
porting the mechanics of the hoist, which move upward and
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2

downward along with the items to be raised and lowered,
which commonly are connected to a batten attached to a
body of the hoist.

Conventional hoist systems tend to be bulky, with asym-
metrical enclosures and external battens, which may lead to
a costly loss of space in cramped environments, complicated
retrofit projects or, in cases of new construction, expensive
custom designs.

SUMMARY OF THE INVENTION

The invention relates to a hoist system, method and
apparatus. In one embodiment, the invention includes a hoist
or lift contained within a compact structure. In a more
specific embodiment, the invention seeks to offer a compact
and highly adaptable self-climbing hoist system, at least
some of the components of which are confined within an
enclosure of the same. In a still more specific embodiment,
the enclosure may be a tube or batten to which are attached
items to be raised and/or lowered. The design of the inven-
tion is such that it may be scalable to a wide variety of sizes
and applications.

In one aspect, a hoist in accordance with an embodiment
of the invention includes a pipe batten or other object, for
raising and lowering items under control of a motor-driven
drum having wound around it an elongate member fixed to
an elevated support, thereby raising and lowering the hoist
upon rotation of the drum, wherein the drum is disposed
within the pipe batten or other object. Depending upon a
particular application, this arrangement may permit use of a
hoist that is lighter, occupies less space and/or requires a
motor having less torque, among other features, as compared
to other hoist designs.

In another aspect, a batten in accordance with the inven-
tion may further act as a structure for supporting desired
features, including light and sound fixtures, sources of
electrical power, etc.

In another aspect, a point hoist is provided in accordance
with an embodiment of the invention, moveable throughout
a variety of locations such as for use for less permanent
lifting needs.

In another aspect of the invention, a safety mechanism is
provided by way of a slack-line detector, having a mecha-
nism for detecting a reduced tension in a supportive elongate
member, as may result from an object to be raised/lowered
encountering an obstruction during lowering. In response to
detecting slack on the line, the associated system may be
partially or completely shut down, among other possibilities.

In another aspect of the invention, a safety mechanism is
provided by way of an overload sensor, having a mechanism
for detecting a load that exceeds a desired or recommended
capacity of the associated hoist system. In response to a
determination that an excessive load is present, the associ-
ated system may be partially or completely shut down,
among other possibilities.

In another aspect of the invention, a cable management
system is provided for accommodating lengths of cabling,
such as power cable to a motor or lighting, a control cable,
etc.

In another aspect of the invention, a variety of patterns are
disclosed that define an exit position of an elongate member
from an enclosure with respect to other elongate members
and/or the enclosure itself, enabling adaptation of the respec-
tive hoist systems to a variety of environments.

In another aspect of the invention, mechanisms are pro-
vided for fine tuning an operative length of an elongate
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member, permitting adjustments for leveling or otherwise
modifying a hoist system setup, at installation or at other
appropriate times.

In another aspect of the invention, a system is provided
for enabling removal and reattachment of a drive mecha-
nism, such as a motor, from or to a hoist system.

Other inventive aspects will be apparent from an analysis
of the disclosure herein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial perspective view of an embodiment of
a hoist system in accordance with the invention, the view
being truncated for illustration purposes.

FIG. 2 is a perspective view of an embodiment of the
internal mechanics of a hoist system in accordance with the
invention.

FIG. 3 is a perspective view of a dual-motor embodiment
of a hoist system in accordance with the invention.

FIG. 4 is a perspective view of an embodiment of the
internal mechanics of a hoist system in accordance with the
invention.

FIG. 5 is a detailed perspective view of an embodiment of
a mechanism for connecting a batten to an overhead support
in accordance with the invention.

FIGS. 6A and 6B are detailed perspective views of an
embodiment of a mechanism for connecting a wire rope to
a double sheave assembly in accordance with the invention.

FIG. 7 is a detailed perspective view of the internal
components of an embodiment of a hoist system in accor-
dance with the invention.

FIGS. 8A and 8B are a perspective view and sectional
view respectively of an overload sensor in accordance with
an embodiment of the invention.

FIGS. 9A and 9B are perspective views of alternative
embodiments of a slack line detector in accordance with the
invention.

FIG. 10 illustrates a perspective view of a point hoist in
accordance with an embodiment of the invention.

FIGS. 11A and 11B illustrate perspective views of alter-
native embodiments of a diverter pulley system in accor-
dance with the invention.

FIGS. 12A-D illustrate perspective views of alternative
embodiments of elongate member exit arrangements in
accordance with an embodiment of the invention.

FIGS. 13A and 13B illustrate perspective views of alter-
native embodiments of a cable management system in
accordance with the invention.

FIG. 13C illustrates an enlarged perspective view of the
FIG. 13A embodiment of a cable management system in
accordance with the invention.

FIGS. 14A and 14B illustrate perspective views of alter-
native embodiments of an elongate member trim mechanism
in accordance with the invention.

FIGS. 15A-C illustrate perspective views of alternative
embodiments of a motor replacement system in accordance
with the invention.

DETAILED DESCRIPTION OF THE
INVENTION

In the following detailed description of the invention,
reference is made to the figures, which illustrate specific,
exemplary embodiments of the invention. It should be
understood that varied or additional embodiments having
different structures or methods of operation might be used
without departing from the scope and spirit of the disclosure.
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In one implementation, the invention comprises a self-
contained, self-climbing hoist system, having a motor, and a
drum around which winds one or more lengths of cable, rope
or other elongate member, for lifting and lowering at least a
portion of the system, thereby also lifting attached objects,
with respect to a fixed support. Depending upon an intended
application, the motor and drum may be partially or fully
contained within a batten or other enclosure. A batten often
takes the form of a pipe or tube batten, though other forms
are contemplated. For example, the use of a length of
material having a square or other polygonal, elliptical, or
any other cross-section might be beneficial, depending upon
a particular application. Articles to be raised and lowered
may be attached to the pipe directly, or indirectly, such as
through a laddered arrangement of one or more additional
pipes or other support mechanism, depending upon a par-
ticular application.

An embodiment of the invention is illustrated by FIG. 1
as a hoist 100. In this embodiment, the hoist 100 is self-
contained within a tube or pipe, here a batten 102. The size
and/or shape of the batten 102, its method of manufacture,
etc., may vary significantly depending upon a particular
application. In one embodiment, the batten 102 is formed as
an extrusion in a desired shape (i.e., cross section, generally,
through the use of a die). The shape may be chosen for ease
of attachment of a wide variety of attachments (temporary or
permanent), including light fixtures, sound elements, power
outlets, etc.

The batten 102 as illustrated houses a motor and drum.
Powered by the motor, the drum rotates about an axis that
may be substantially shared by the batten 102, spooling or
winding an elongate member 104 around the drum. As
explained in greater detail herein, the drum may, during
rotation, further move in a direction parallel to its center axis
and at a predetermined distance/rate with respect to the
rotation, such that as the elongate member 104 encircles the
drum, successive lengths thereof lay in direct contact with
the drum, rather than the elongate member piling 104 atop
itself.

The drum may further be adapted with grooves or ridges
for receiving the successive lengths of the elongate member
104, such that an outer diameter of the combination of the
drum and wound elongate member is 1) greater than an outer
diameter of the drum itself by an amount less than a diameter
of the elongate member, or 2) not increased at all by the
elongate member 104, in a case that the elongate member
104 fits entirely within the grooves. In an application where
elongate members 104 fit fully within grooves of the drum,
a batten 102 may be chosen such that, as elongate members
104 encircle the drum, the batten 102 prevents the elongate
members 104 from leaving the grooves, although tension on
the elongate members 104 may not be fully maintained. In
either case, this feature may enable a more compact design,
e.g., the use of a tube of a relatively smaller diameter,
depending upon a particular application.

An eclongate member may be connected to a drum and
adapted to wind thereabout in a variety of ways. In one
embodiment, a drum is adapted to receive two elongate
members 104 (or two lengths of a continuous elongate
member 104 as further discussed herein) at an end. Thus, the
grooves may be formed as a double-lead helical groove, i.e.,
double-start drums may be used. Three (triple)- or further
multiple-lead arrangements are contemplated as well,
depending upon a particular application. A multi-lead
arrangement may increase strength and reliability over a
single lead, provide redundancy as a safety measure,
decrease noise and/or component wear, etc. For example,
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instead of an arrangement having two ¥42" leads, a single 14"
lead, three Y16" leads, etc., might be substituted, depending
on needs. Although the wire ropes may be in close proxim-
ity, they do not cross over each other as they wind onto the
drum. This may extend the life of a wire rope on average,
avoiding the additional physical stresses that may occur
through the piling of the rope, crossing over, etc.

As further described herein, a batten and drum may
cooperate in a variety of ways. In one embodiment, a drum
is entirely encompassed by a batten having the same shape
as the drum, with the batten having an internal diameter (and
circumference) only slightly larger that an external diameter
(and circumference) of the drum. In certain applications, the
difference may be on the order of a few thousandths of an
inch, for example. The design parameters of the drum and
batten may alternatively be such that the two surfaces are
intended to remain in slight contact during operation, where
the surface of the drum may be interrupted by grooves for
receiving a wire rope. A depth of grooves in the drum may
likewise be on the order of a few thousandths of an inch
deeper than a diameter of the wire ropes.

In such an embodiment and others, materials for the
batten and drum may be chosen accordingly. For example,
a drum may be formed from a glass-filled nylon or other
low-friction material with respect to a steel batten, among a
number of other contemplated materials pairs.

Other factors contributing to a chosen tube diameter
might include the nature of the cable or other elongate
member. Winding a cable upon a small-diameter drum might
degrade the cable over time, due to physical stresses within
the strands or other material of which it is formed, imparted
when the cable is over-flexed upon being wound. The use of
a larger diameter drum might lessen these stresses, depend-
ing upon the relative diameters involved, the nature of the
elongate member, etc.

In many applications, it is desirable to attach a hoist to a
fixed, elevated structure. As shown in the exemplary
embodiment of FIG. 1, the elongate member 104 emerges
from the batten 102 through an opening, and may be used to
couple the hoist assembly 100 directly or indirectly to an
overhead structure or other support. Specifically, the elon-
gate member 104 in FIG. 1 passes through a double sheave
assembly 106, and is connected to a beam clamp 108 by any
of a variety of means, as further described herein. The beam
clamp 108 may be attached as desired to an elevated
structure, such as an overhead beam in a concert hall or
theater setting, among numerous other potential applica-
tions. Other means of installing a hoist assembly for use are
contemplated, as would be understood by one skilled in the
art.

The elongate member 104 may be fabric rope, wire rope
or cable, among others. In one embodiment, four approxi-
mately 0.28 (¥52") inch wire ropes are used, though count-
less variations are contemplated, depending upon a variety
of factors. In another embodiment, approximately 0.28
(¥42") inch wire ropes are attached at a separation of 1.125
(1%) inch and wound at a ¥4 inch pitch (i.e., 4 grooves per
rope per inch, i.e, 8 grooves per inch for a dual-rope,
double-start drum). Single-rope hoists are contemplated as
well, as for lighter-duty applications. Larger diameter or
more numerous ropes, with the same or larger diameter
drums, may be used for heavier duty applications.

As illustrated by FIG. 1, an elongate member 104 may be
comprised of multiple (as shown, 2) strands of rope. In one
embodiment, a single strand of elongate member 104 is
connected at both ends to a beam clamp 108 or other means
of attachment, while a body of the member 104 passes
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6

unbroken through the double sheave assembly 106 or other
suitable means of attachment to the batten 102. This con-
tinuous U-shaped length of elongate member 104 may
further be fitted with, for example, a compression sleeve (see
FIG. 6), such that if one of the two (in this embodiment)
substantially parallel lengths of member 104 breaks, the
other does not pull through the assembly 106, and maintains
its support of the hoist assembly 100. A compression sleeve
may likewise be used to couple the ends of two separate
elongate members 104 in an embodiment where two strands
are used, or in a single-strand embodiment in which the
continuous end is disposed within or near the beam clamp
108.

FIG. 2 illustrates components of an embodiment of a hoist
system 200 that may be internal to an enclosure or tube, for
example a batten 102 as in FIG. 1 or a pipe batten 202
(illustrated transparently except for an outer periphery) as in
FIG. 2, in accordance with the invention. Depending upon a
particular application, an internal mechanism of the hoist
system 200 might include a wide range of components, for
example a motor 210, a gearbox 214, a gear mount to pipe
batten coupling 215, a motor shaft to spline shaft coupling
217, a shaft coupling 216, a drum 220, a drum shaft or axle
225, a nut collar 230 fixed within the drum 220, an acme
screw 240, a spline outer race housing 255, and a spline shaft
250 (see also FIG. 3 and description). In one embodiment,
a motor 210 is coupled to and drives a drum 220 via a spline
shaft 250, through which the motor 210 is able to impart a
rotational force while allowing the drum 220 to slide, within
apredetermined space, along the spline shaft 250. The spline
shaft might further be connected to the acme screw 240 via
the drum axle 225.

In operation, these components may share a center axis, or
various components may be offset as desired, with certain
components potentially disposed outside of the tube,
depending upon constraints including space, lift capacity
required, etc. For example, it might be desirable due to space
constraints that the motor be disposed in an offset position,
parallel to and coupled to the drum 220 using gears or other
suitable means, such that a length of the tube and/or overall
apparatus might be lessened.

In one embodiment in accordance with the invention, as
illustrated by FIG. 3, a hoist system 300 includes two motors
310a and 3106 for driving two drums 320a and 3205
disposed between the two motors 310a and 3105, one
disposed at each approximate end of the associated enclo-
sure, which may be a box, case, etc., here assumed for
purposes of illustration to be a batten or other tube-like
structure. Alternatively, the motors 310a and 3105 or a
single dual-drive motor might be disposed in an approximate
center along a length of batten, or offset and having a nut
collar or analogous feature at an approximate center, for
driving the drums 320a and 3205 positioned outwardly from
the center, depending upon a particular application.

An operation of an implementation of a hoist system in
accordance with the invention is described herein in the
context of a dual-motor embodiment, with the associated
concepts applicable as well to a single-motor embodiment,
in accordance with the skill in the art. In another embodi-
ment, a single motor, which might need to be of increased
power in certain applications, is disposed at one end of a
pipe or other enclosure, to drive one (1) or more drums about
an acme screw fixed at the second end. For example, in a
large venue application, e.g., an airplane hangar or terminal,
a hoist of 300 or more feet might be needed, in which case
it may be desirable to chain 15, 30 or more drums together.
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The invention is in that sense and others scalable and
adaptable to a wide variety of potential implementations.

As described herein, the hoist system 300 might be
designed such that, upon operation of the motors 310a and
3105, an approximately horizontal (assuming a normal
operating position) translation of the drums 320a and 3205
occurs.

In one embodiment, casings of the motors 310a and 3105
and a nut collar 330 are fixed with respect to the tube, while
rotors of the motors 310a and 3105, the drums 320a and
3205, an acme screw 340 and a spline shaft 350 are fixed
with respect to each other, and turn within the tube. In
addition to rotating within the tube, the drums 320a and
32056 might be adapted for lateral (generally horizontal,
assuming a normal operating position) movement along the
spline shaft 350 by virtue of a pair (in a dual motor
environment) of sliding couplers, herein spline couplers
355a and 3555, rotationally coupling each of the drums 320qa
and 3205 to the spline shaft 350, i.e. transferring the driving
force thereto, while allowing the drums 320a and 3205 to
respectively slide along the spline shaft 350 upon rotation,
as described herein.

For example, an assembly of the two drums 320a¢ and
3206 and an acme screw 340 connecting them might be
disposed in relation to the nut collar 330 such that upon
rotation the two drums 320a and 3205 move in unison along
spline shaft 350, either toward one motor 310a or the other
motor 3105, depending upon a direction of rotation. For
example, the fixed-position nut collar 330 might be threaded
to mate with threads of the acme screw 340, thereby
imparting a generally horizontal force upon rotation of the
acme screw 340 with respect to the respectively fixed nut
collar 330. The resulting horizontal translation allows elon-
gate members entering a fixed cutout in the tube to wrap
around the drums 320a and 3204 as the drums 320a and
3205 rotate. Alternative arrangements leading to a similar
result are possible as well.

In an alternative embodiment, the drums 320a and 3205
move inward toward each other or outward away from each
other, depending upon a direction of rotation of the motors
310a and 3105. Multiple nut collars 330 might be used or,
as another example, one shaft might be threaded internally
within another, etc., thus pulling the shafts inward. A relative
direction of rotation of drums 320a and 3205 is variable as
well. For example, whether under control of a single or
multiple motors 310a and 3105, the drums 320a and 3206
might rotate in the same or opposite directions, either
consistent with the directions of rotation of the motors 310a
and 3105 or, as in a single-motor embodiment, through the
use of differentials to switch a direction of rotation inline. In
one embodiment, depending upon an angle of exit of an
elongate member from a batten, multiple such exits at the
same angle along an outer periphery (e.g., circumference) of
a batten (as might be the case when using drums that rotate
in unison) might naturally lead to a torque being imparted on
the batten. Utilizing drums rotating in opposite directions,
with corresponding rope exits being on opposite sides (for
example, at 10 o’clock and 2 o’clock, or 9 o’clock and 3
o’clock positions, about a cross-sectional periphery of a
batten) of the batten, might beneficially lessen or eliminate
(by counteraction) a collective torque on the batten.

As noted herein, an embodiment of a hoist 400 is con-
templated in which a driving source, such as a motor 410, is
disposed outside of a pipe 402, as illustrated by FIG. 4. The
motor 410 in this embodiment is coupled to a threaded drive
shaft such as a spline shaft 450 through an optional gear box
414 and pipe batten-to-gearbox coupling 415. A gear box

10

15

20

25

30

35

40

45

50

55

60

65

8

414 might allow use of a motor 410 having less horsepower
or lower torque, which may be a tradeoff for higher revo-
Iutions-per-minute (RPM) to achieve a comparable lifting
action (speed, maximum load, etc.). Pipe batten-to-gearbox
coupling 415 connects and prevents respective motion
between the pipe 402 and the gearbox 414.

A pipe batten 502, the position of which may be seen in
FIG. 5, has been rendered transparent in FIG. 4 to better
illustrate internal features such as a drum 420, a spline shaft
450 and a spline outer race to drum shaft coupling 455. In
this embodiment, the spline outer race to drum shaft cou-
pling 455 couple the spline shaft 450 to the drum 420, such
that as the spline shaft 450 rotates under the power of the
motor 410, the drum 420 translates parallel to a center axis
(e.g., of rotation) of the spline shaft 450 (and in this
embodiment, an axis of the motor 410). It is also contem-
plated that an axis of the motor 410 be offset from an axis
of' the spline shaft 450 if desired, such as to accommodate for
space limitations.

It may further be seen in connection with FIGS. 4 and 5,
as further described herein, that a batten 502 may be chosen
to be only slightly larger than an outer surface (i.e., the lands
of any grooves) of the drum 420. This may have the effect
of, as wire ropes enter the batten 502 to be wound upon the
drum 420, physically maintaining the wire ropes within the
grooves around nearly an entire circumference of the drum
420 (in one embodiment, on the order of 340 degrees of the
circumference).

FIG. 5 generally represents the view of FIG. 4 as a hoist
system 500 having a motor 510 and a gearbox 512, without
the transparency of the batten 502. In addition to the features
described in the context of particular embodiments of the
invention, it is contemplated that the features be variously
used in other applications, and additional features are con-
templated as well, including an overload sensor 518 and
slack line detector 558, described in greater detail with
respect to FIGS. 8 and 9, respectively.

FIGS. 6A and 6B illustrate an embodiment of a mecha-
nism for connecting a wire rope 604 and a sheave assembly
606. As discussed herein, a single length of wire rope 604
may be looped through the sheave assembly 606. In such an
embodiment, it may be desirable to include an inline com-
pression fitting 607, such that if the wire rope 604 fails in
one of the two parallel portions, the hoist 600 will remain
supported by the remaining length of wire rope 604, by
virtue of the compression fitting preventing the wire rope
604 from freely pulling out of the assembly 606.

An enlarged view of the cooperation between a drum shaft
725, an acme nut 730 and an acme screw 740 in accordance
with an embodiment of the invention is provided by FIG. 7.
The acme screw 740 in this embodiment is coupled to an
interior wall of the pipe batten 702 by an acme screw anchor
742. As disclosed herein, as the acme screw 740 turns with
respect to the screw anchor 742 (and pipe batten 702), the
acme screw 740 and the drum (not shown) is drawn or
pushed in a direction substantially parallel to the length of
the pipe batten 702, depending upon a direction of rotation
of'the acme screw 740. Alternatively, the acme rod 740 may
be held fixed, while an acme nut, e.g., screw anchor 740 is
attached to the drum. As the acme nut 740 turns, it travels
along the acme rod 740, moving the drum laterally.

FIGS. 8A and 8B illustrate an embodiment of an overload
sensor 818a and 8185 that might be provided for use with a
hoist 800 in accordance with the invention, such that if too
great a load is placed upon the hoist 800, a portion or all of
the overall system is disabled. In one embodiment, between
a beam clamp 808 (or other suitable support mechanism)
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and a sheave assembly 806 (or other suitable attachment
mechanism) are disposed a fixed bracket 824 coupled to the
beam clamp 808 and moveably coupled to a sliding bracket
822. Between the fixed bracket 824 and the sliding bracket
822 may be disposed one or more compression springs 826
or other resistive means to assert a certain amount of
resistive force against the movement of the sliding bracket
822 in the direction of the fixed bracket 824, each bracket
having one or more ground-out contacts 828 that come into
contact with each other upon a sufficient displacement of the
sliding bracket 822 toward the fixed bracket 824. A strength
of the springs 826 or other resistive means may be chosen
such that contact between the contacts 828 only occurs
under a pre-determined sufficiently great load has been
placed on the elongate members 804. Contact between the
contacts 828 may be designed to create a condition, such as
an electrical ground-out, switch actuation, etc., sufficient to
disable at least a portion of the system 800a to avoid
operation during an overload situation.

In one embodiment, an internal shaft (e.g., drum shaft 725
in FIG. 7) is energized, for example with 24 volts or other
appropriate potential, which will be electrically isolated, and
which will energize at least one of the wire ropes (also
electrically isolated, as by the drum), while the pipe 802 is
connected to electrical ground through the motor. When the
springs 826 of the overload sensor 818 are compressed (due
to too much weight on the batten), the contacts 828, illus-
trated in the form of bolt heads, will contact each other,
creating a ground-out situation through connection to the
building steel or other support structure for example, stop-
ping the pipe 802. Limiting the electrical current (in one
embodiment, only 200 milliamps) running through the wire
rope 804 can eliminate or reduce the risk of a harmful
electrical shock if a person were to come into contact with
the wire rope 804.

Another feature that might be offered in conjunction with
the hoist electrical arrangement disclosed herein is a limit
selector for controlling an operating range of motion (e.g.
lifting range) of a hoist. In one embodiment, in which a drum
translates as it rotates, a controller may be provided in
connection with a moveable switch (not shown) placed in a
path of the drum. The switch may be positioned such that
when the drum translates to a certain location (correspond-
ing to a certain lift position), the drum actuates the switch,
in connection with the ground-out system, for example, to
prevent further translation (and thus rotation) of the drum in
the same direction (though it may still be reversed to lower
a load to the extent of a second limit position). Through
selection of positions of limit switches, the operable range of
a hoist system might be variably chosen. FIG. 8 further
illustrates a slack line detector 858, as described in greater
detail herein with respect to FIGS. 9A and 9B.

FIGS. 9A and 9B illustrate embodiments of a hoist 900
adapted with slack line detectors 958a and 9585 for detect-
ing a condition in which an expected tension on an elongate
member 904 releases, as may occur when a load to be
hoisted encounters an obstacle while being lowered. A slack
line detector 958a may serve as an alternative to a ground
out bar, which may run the length of, and parallel to, a drum,
such that when a wire rope goes slack, it pulls or falls away
from the grooves of the drum, contacting the ground out bar
and stopping the system. The slack line detector 9584 may
be adapted to work in a variety of ways. In one embodiment,
a tensioned (e.g., spring loaded) rocker arm 962 having a
pulley 960 is positioned such that upon action of the spring
or tensioning device (not shown) the arm 962 is contact with
a bar 964 (see FIG. 9A). When the pulley 960 is disposed
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against a taut wire rope 904, the rocker arm 962 is pulled
away from the bar 964 (see FIG. 8A). When the wire rope
goes slack, the spring loaded arm 962 moves to contact the
bar 964, creating a ground-out condition through connection
to the detector 958a, which is connected to the grounded
pipe, for example.

As described with respect to an overload sensor, one of
the wire ropes 904 may be electrically charged while another
wire rope 904 is electrically isolated, in which case contact
between the wire ropes 904 will cause a ground out situa-
tion, stopping the system. The small pulley 960 may be
formed from a metal or other conductive material, with the
arm 962 being electrically isolated, such that it will ground
upon contact with the small bar 964 to stop the system. In
another embodiment, the arm 962 of a slack line detector
9585 instead contacts and activates a micro-switch 963,
electrically sending a signal to the motor to stop, as illus-
trated by FIG. 9B.

In another embodiment, a hoist is provided in the form of
a type of movable point hoist, an embodiment of which is
illustrated by FIG. 10. In a point hoist 1000, a motor 1010
may be attached to a drum 1020, which is drawn inward into
a pipe or cover 1002 as the drum 1020 rotates, drawing up
wire ropes 1004 and lifting or lowering an object or structure
as desired, as described herein. In this embodiment, an acme
rod 1040 would be held stationary (with respect to any
translation along its length), while the drum 1020 would
translate as it turns, drawing the assembly into the pipe or
cover 1002. A point hoist may be mounted to a simple
aluminum channel, for example, as opposed to being inside
a pipe. This channel could be mounted to a grid or other
means above the stage, etc. and could be moved to different
positions. The motor 1010 and drum 1020 may be mounted
on bearings or other low friction or otherwise slide-friendly
surface within the channel. In one embodiment, a point hoist
will weigh approximately 50 pounds for ease of movement.
As noted, in certain applications a point hoist 1000 has a
drum 1020 that is not necessarily confined within a pipe
1002, which may permit use of a larger diameter wire rope
(¥ inch, ¥16 inch, etc.), which may enable lifting a heavier
load.

Herein, various hoist systems have been illustrated by
way of example as primarily having elongate members
exiting a batten or related structure and extending substan-
tially vertically, such as to fixed overhead locations. It
should be noted, however, that a hoist system in accordance
with the invention is further versatile in this aspect. FIG.
11A illustrates a hoist system 1100 with a batten 1102 having
connected thereto a double sheave assembly 1106 that has
been adapted for use with a diverter pulley system 1144,
which may be termed a muled diverter. The pulley system
1144 is formed from a bracket 1146 coupled to the batten
1102 along its length by a mount 1147. The pulley system
1144 is mounted a distance from a sheave assembly 1106 to
divert elongate members 1104 approximately laterally along
the batten 1102 through the use of pulleys 1148, in order
adapt to varying overhead attachment locations and sce-
narios.

In the exemplary embodiment illustrated, the bracket
1146 is formed from a unitary piece of material, adapted for
a predetermined overhead location, however it may alterna-
tively be formed from multiple individual pieces, in one
embodiment having a set of pulleys 1148 positioned near the
sheave assembly 1106, and another set of pulleys 1148
attached to a second bracket, moveable along a length of the
batten 1102. Alternatively, such a bracket 1146 assembly
may slide to lengthen, to adapt for varying points of over-
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head attachment. As further illustrated by FIG. 11, a hoist
system 1100 of the type shown may also accommodate
scenarios in which overhead support structures are at an
angle (i.e., not level) and/or in which the batten 1102 itself
is desired to be used at an angle, independent of an orien-
tation of overhead support structures.

FIG. 11B illustrates an alternative embodiment as a muled
diverter system 1150. An elongate member exit mechanism
1152 (see FIG. 12C, mechanism 1250, and associated dis-
closure for exemplary greater detail), including supplemen-
tal pulleys 1158, may be utilized to divert exiting elongate
members 1154 along a length of an enclosure 1162, through
a second set of pulleys 1168 supported by a support mecha-
nism 1172. This allows the elongate members 1154 to then
extend substantially vertically at a different location to an
overhead support 1174, which may additionally provide for
trim adjustment (see, e.g., FIG. 12D, trim adjustment
mechanisms 1270), among a variety of other options.

As noted herein, alternative configurations are contem-
plated with respect to exit points of one or more elongate
members from an enclosure of a hoist. For context, FIG.
12A illustrates a perspective view of a modification of the
embodiment of FIG. 9A, ie., an embodiment of a hoist
system 1200 that may be configured such that an elongate
member 1232 exits the enclosure 1210 substantially at the
operative top (in the direction of an overhead support) of the
enclosure 1210. In FIG. 12A, for purposes of illustration, a
portion of the enclosure 1210 is shown as being cut away to
reveal a drum 1214 upon which an elongate member 1232
winds in operation. A series of exit assemblies 1220 are
provided along a length of an enclosure 1210. FIG. 12B
illustrates a more detailed perspective of one of the exit
assemblies 1220, which includes a multi-part plate apparatus
1224 supporting, in this embodiment, a double pulley
arrangement 1228, for guiding a set of elongate members
1232 upon exit from the enclosure 1210 (not shown in FIG.
12B). As illustrated, in an operative position, the elongate
members 1232 may exit substantially vertically upward to
an overhead support structure.

In an alternative embodiment, illustrated by FIG. 12C,
elongate members exit the enclosure instead at, for example,
approximately 3:00 and 11:00 (where, as will be readily
appreciated by one skilled in the art, 12:00 represents a
direction/angle vertically upward toward an overhead sup-
port, when viewing a cross section of the enclosure, e.g., a
batten). A functionally similar exit mechanism 1250
includes a multi-part plate apparatus 1254 supporting a
double-pulley arrangement 1258, wherein the individual
pulleys are separated by a distance, and in operation may
rotate in opposite directions while guiding a direction of the
elongate members 1262 as they exit from a drum 1266
through the enclosure (not shown; see FIG. 12D).

For greater context, FIG. 12D illustrates a series of exit
mechanisms 1250 in conjunction with an enclosure 1260.
FIG. 12D also illustrates cooperation with a series of trim
adjustment mechanisms 1270, discussed in greater detail
herein.

One potential advantage of the ability to configure a
position and path of the elongate members is to accommo-
date a variety of cable management systems. Hoist and lift
systems often require cabling for various purposes, includ-
ing carrying power, such as to a motor and/or lighting,
control signals, etc. These systems accommodate one or
more lengths of cable during the travel of a hoist system
throughout its range of motion. In an embodiment where a
source of power, for example, is in an elevated position, and
a lifting enclosure of the system travels downward, cabling
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must be accommodated at an uppermost position of the
lifting enclosure, where a distance between the enclosure
and the power source is least, a lowermost position of the
lifting enclosure, where a distance between the enclosure
and the power source is greatest, and at each point in
between along a path of travel of the lifting portion of the
hoist system. If the cabling is not properly accommodated,
problems such as kinking, undue wear on the cables, etc.,
may occur under certain conditions. An elongate member
exit arrangement of the style illustrated by FIG. 12C may,
for example, provide adequate spacing between elongate
members in an elongate member pair to permit a cable
management mechanism to reside between these paired
elongate members.

FIG. 13A illustrates an embodiment 1300 of a cable
management system that, depending on a particular imple-
mentation, may lead to a more compact system for managing
cables 1302 in an embodiment having paired elongate
members 1304 in relatively close proximity. In other
embodiments, the same concept may be adapted for use with
a single or a greater number of elongate members 1304. In
this embodiment, the cable management system 1300 com-
prises guide bars 1310 slideably disposed on the elongate
members 1304 by way of holes in a cylindrical rod 1320 of
the guide bars 1310 (see also FIG. 13C). Depending upon a
particular implementation, it may be desirable that multiple
guide bars 1310 be chained or otherwise connected together
(not illustrated) to limit a maximum separation between
adjacent guide bars 1310 during operation. In one embodi-
ment, the separation is limited to 18 inches between adjacent
guide bars 1310.

At either end of the cylindrical rod 1320 are rectangular
guides 1330 which may be able to rotate with respect to the
cylindrical rod 1320, either freely, or through a predeter-
mined, limited angle of rotation. The guides 1330 accom-
modate the cables 1302 to be managed. The cables 1302 may
be fixed within the guides 1330, or may slide freely or with
some resistance through the guides 1330. At an end of the
resulting coil/helix of cables (i.e., in an operative position,
generally at a top or bottom of the coil), a cylindrical rod
1320 is attached to a base portion 1306, which may be
comprised of a discrete base, or may merely constitute
cables 1302 that have coiled upon a lessening of the length
of elongate member 1304 that is extended (rather than, for
example, coiled upon a drum during use). That is, guide bars
need not be attached to a base. Alternatively, in an applica-
tion where a base is desired, the base could consist of a
platform, of plastic or other suitable material, attached to the
pipe or wire rope diverter assembly, and which provides a
support for coils of managed cable 1302 to lay upon.

As illustrated by FIG. 13B, showing an alternative
embodiment 1350 accommodating three cables 1352 along
two elongate members 1354, the accommodated cabling
may be fixedly attached to a guide 1330 by any of a variety
of methods. In operation, as a distance between a source of
the information carried by the cables (e.g., power) and a
traveling hoist assembly increases, a distance between
respective cylindrical rods increases, and a coil or helix of
cable expands in length along a path of the elongate mem-
bers 1354 while decreasing in width. Referring to FIG. 13A,
a cable management system 1300 is illustrated in a substan-
tially expanded or extended position. As the base 1306
moves upward or retracts toward a power source (not
shown), the length of the system 1300 collapses, while
expanding in circumference. As shown in greater detail in
FIG. 13C, in an embodiment as illustrated by FIG. 13A and
others, the guides 1330 may be adapted with a slot 1315



US 11,111,117 B2

13

through which a slider 1317 coupled to a cable 1302 has
freedom of movement, permitting movement of the cable
1302 in a direction substantially inline with the guide bar
1310, i.e., radially outward from a center axis of the approxi-
mate cylinder formed by the helical coils of cable 1302,
thereby further accommodating the expanding circumfer-
ence referenced herein. As further disclosed herein, the cable
1302 may further be fixed or slide freely within a slider
1317.

In alternative embodiments, there could be four (4) or
more cables as necessary. In another embodiment, spacer
guides could form a plus (+) or cross pattern, enabling four
(4) or additional cable attachment points. One skilled in the
art will appreciate that these concepts may be applied as well
to an embodiment like that illustrated by FIG. 13B, among
countless other applications.

In another aspect of the invention, various mechanisms
are provided for making adjustments to a length of an
elongate member upon installation of a hoist system, or at
another time during use thereof. Such trim adjustment
mechanisms may be useful to make relatively fine adjust-
ments to a working length of elongate member, as to level
a hanging hoist, conform a length of one elongate member
to that of other elongate members, etc. In one embodiment,
a cable adjustment mechanism 1400 takes a form such as is
illustrated by FIG. 14 A. The adjustment mechanism 1400 in
this embodiment comprises: clamps 1410 for attaching the
mechanism 1400 to a hoist enclosure, such as a pipe or
batten (not shown), a drum 1420 supported by brackets 1415
for winding a length of elongate member 1405 thereupon, a
cog or cogs 1430 connected to the drum 1420, and one or
more keys or latches 1440 for biasing against the cog 1430
to lock a movement of the drum shaft 1420 in one of a
number of discrete positions, which correlates to one of a
number of extended lengths of elongate member 1405. By
rotating the drum 1420 using a crank or other appropriate
tool, a length of extended elongate member 1405 may be
adjusted, and locked into place with the latch 1440. In this
embodiment, the adjustment mechanism 1400 may travel
with a batten or other hoist enclosure, enabling fine adjust-
ment of a working length of elongate members 1405, which
may extend downward from a hoist fixed at an overhead
location.

FIG. 14B illustrates an alternative embodiment of a trim
mechanism 1450, which may be useful in a variety of
applications, including for use with a self-climbing hoist,
where it may be preferred that trim adjustment be made at
an overhead support location, rather than at a point of the
enclosure, which travels while the hoist is in moving opera-
tion. In this embodiment, an exemplary trim mechanism
1450 includes an attachment plate 1460, for attaching to a
fixed overhead support location. Alternatively, the trim
mechanism 1450 may be inverted for attachment to a
traveling hoist enclosure. The mechanism 1450 further
includes a pair of drum 1465/cog 1470 pairs and latches/
keys 1475, operatively similar to the embodiment illustrated
by FIG. 14A. As shown in FIG. 14B, the trim mechanism
1450 may be adapted with double, offset cogs 1470 and dual
keys 1475, to provide for finer trim adjustment, as may be
desirable in certain applications.

Within the broader concept of a compact hoist system in
accordance with the invention, many specific implementa-
tions are contemplated, along with various alternatives. With
respect to exterior dimensions, in one embodiment, an
enclosure (e.g., batten, etc.) having a diameter of 2.125 (2
and & inches and 20 feet in length is utilized with two-foot
drums. Some scalability might be achieved by varying the
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length and/or size of various components, while more
extreme scalability might be achieved by coupling multiple
such apparatus end to end, or using only half (e.g., a single
motor-drum combination), which itself might be scaled as
necessary, depending upon a particular application or envi-
ronment.

Various motors might be used in accordance with the
invention, depending upon a particular application, among
them a variety of currently available tubular motors, or any
of a variety of servo motors, such as stepper motors or other
suitable drive unit, among others, in environments where it
may be desirable to receive feedback regarding a motor’s
position. It may be desirable in certain environments to, in
contrast to a number of known systems, have the ability to
relatively quickly and easily change a motor or other drive
power source. In one embodiment, an example of which is
illustrated by FIGS. 15A-C, a drive system 1500 is provided
that enables the removal and replacement of an associated
motor 1510, for repair, replacement with a motor having
greater or lesser capabilities, etc. FIG. 15A shows a motor
1510 coupled inline to a batten, here a pipe 1530, by a motor
flange 1515 and a pipe flange 1520 by way of bolts/screws
or other suitable attachment mechanism 1522. FIGS. 15B
and 15C illustrate the same mechanism 1500 at different
stages of motor 1510 removal or attachment.

In FIG. 15B, bolts 1522 have been removed and the motor
1510 pulled away from the pipe 1530, exposing a drive shaft
1540 coupled to a spline shaft 1550 by a drive coupling 1545
and a spline coupling 1555, held together by drive bolts/
screws 1552. Upon removal of the drive bolts 1552, the
drive shaft 1540 and the spline shaft 1550 may be separated,
as shown by FIG. 15C, leaving the motor 1510 free of the
hoist mechanism for replacement.

An elongate member, e.g., rope, cable, etc., might be
attached to a drum in a variety of ways. Multiple cables
might be associated with a single drum or multiple drums.
In one embodiment, a connector or sleeve facilitates instal-
lation of the member at one end to a drum. The end is pushed
into the connector, which might sit in a cutout in the drum,
and forced through spiral grooves or other features adapted
to clamp or grasp the end, with a second end emerging
through an opening in the batten. Outside of the batten, the
elongate member might pass through a sheave assembly or
other suitable means for supporting the batten. In one
embodiment, the elongate member is attached at its other
end with a thimble to a triangular or other shape block, as
desired, which is attached to a beam clamp. In one embodi-
ment, the beam clamp is formed from two partially over-
lapping J-shaped members, as illustrated herein.

While the description herein may refer to specific refer-
ence numbers in the figures, the description is likewise
applicable to analogous elements having different numbers.
For example, descriptions of features of a drum 220 may
likewise apply to others such as drums 320a and 3205, etc.,
and components such as a drum 220 may be used with any
other features, although they might only be disclosed herein
with respect to another embodiment.

As noted above, battens are only one embodiment of an
enclosure in accordance with the invention. The concepts of
the invention may have applicability to other structures/
enclosures, etc. as well, and numerous additional applica-
tions are further contemplated. For example, the inventions
have been described primarily with respect to an enclosure
that takes the form of a tubular structure, e.g., a circular,
elliptical or otherwise rounded structure. As will be clear to
one skilled in the art from the disclosure, however, other
shapes, including square, rectangular and other polygonal
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and other shapes as well, depending upon a desired appli-
cation. Nor is the invention limited to any particular material
or structural framework. The concepts, methods and appa-
ratus disclosed may be used in countless other applications
not expressly mentioned herein without departing from the
scope and spirit of the invention.

The inventions have been described for connection to an
overhead support for lifting objects vertically, primarily in
performance-type environments. Other implementations are
contemplated, however, such as for pulling up an incline,
and dragging/towing an object across a horizontal surface,
among others, as well as in a variety of other venues and
outdoors. An embodiment is also contemplated in which a
vertical orientation of a hoist in accordance with the inven-
tion is substantially reversed, such that batten is mounted in
an elevated position with elongate members extending out-
wardly therefrom, for attachment to an object to be lifted or
moved.

As described herein, positional references and terms of
orientation, such as overhead, elevated, above, below, hori-
zontal, vertical, etc., herein assume a certain orientation of
the described apparatus, are not intended to dictate precise
angles or positions, and may be reversed or otherwise
varied, depending upon the relative locations and orienta-
tions of the items involved. Furthermore, references to a
clock dial have been used herein, i.e., positions such as 3:00,
9:00, 12:00, etc., where, when viewing a cross section of an
enclosure in its operative orientation, vertically below an
overhead support (in an embodiment where an overhead
support is applicable), 12:00 indicates a direction directly
vertical upward to the overhead support, 3:00 and 9:00
indicate directions to the right and left, respectively, at 90
degree angles to a vertical direction, in a plane perpendicular
to a length of the enclosure. One skilled in the art will
recognize that these references are approximate and that,
given the effectively limited number of potential options in
a 360 degree circle, all possible orientations are expressly
contemplated depending upon a particular application,
absent highly unexpected results owing to a highly specific
orientation.

A means for causing translation of a drum due to rota-
tional motion is described herein by way of example as a rod
having acme threading, but variations are contemplated. A
variety of threading techniques are known, and the threads
need not be trapezoidal in cross section and/or formed at any
particular angle or pitch. Nor must a threaded rod be used at
all where other drive means are available.

The inventions have been described in the context of a
system whose primary mechanics (motors, drums, drive
features, etc.) may be enclosed within a batten or other
support enclosure. The system, however, might further
include external features as described, including elongate
members, mechanism for attachment to an elevated support,
pulleys, sheave assembly, etc. In addition, various primary
features might be disposed externally, depending upon a
nature of the enclosure used and the application environ-
ment. Many features as well have been described as sharing
a center axis, but a departure from this is likewise contem-
plated, as described herein. Furthermore, while the invention
has often been described generally in the context of a
smaller, more compact system, the concepts herein are
applicable and scalable to much larger-scale operations as
well.

In describing the inventions, various articles may be
described as coupling or being coupled, connecting or being
connected, attached, etc., to one another. This phraseology is
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not intended to exclude potential intermediate parts, i.e.,
coupling and connecting may be direct or indirect, unless
otherwise limited.

What is claimed is:
1. A hoist system configured to be coupled to a support
structure, the hoist system comprising:
a batten including a first end, a second end, and a length
extending from the first end to the second end, the
batten configured to move relative to the support struc-
ture between a raised position and a lowered position;
a motor;
a drum rotatable relative to the batten about a rotational
axis by the motor, the rotational axis of the drum
extending in a direction along the length of the batten;
and
an elongate member wound about the drum, the elongate
member configured to be coupled to the support struc-
ture,
wherein the batten moves relative to the support structure
from the lowered position to the raised position in
response to the elongate member winding about the
drum, and
wherein both the motor and the drum are coupled to the
batten and move from the lowered position to the raised
position relative to the support structure along with the
batten in response to the elongate member winding
about the drum such that:
the motor and the drum are situated at the lowered
position with the batten when the batten is in the
lowered position, and

the motor and the drum are situated at the raised
position with the batten when the batten is in the
raised position.

2. The hoist system of claim 1, wherein the drum moves
along the rotational axis relative to the batten in response to
rotation of the drum about the rotational axis.

3. The hoist system of claim 1, wherein the batten
includes a hollow member, and wherein the drum is within
the hollow member.

4. The hoist system of claim 1, wherein at least a portion
of the motor is positioned outside of the batten.

5. The hoist system of claim 1, further comprising a
securing member configured to be coupled to the support
structure, wherein the elongate member is coupled to the
support structure via the securing member.

6. The hoist system of claim 5, wherein the elongate
member is a single elongate member coupled to the securing
member and the drum.

7. The hoist system of claim 1, wherein the motor includes
a drive shaft coupled to the drum, wherein the drive shaft
includes a drive shaft axis about which the drive shaft
rotates, and wherein the drive shaft axis extends in the
direction along the length of the batten.

8. The hoist system of claim 7, wherein the drive shaft
axis is coaxial with the rotational axis of the drum.

9. The hoist system of claim 1, wherein the elongate
member is one of a plurality of elongate members wound
about the drum, and wherein the plurality of elongate
members are configured to be coupled to the support struc-
ture.

10. The hoist system of claim 9, further comprising a
securing member configured to be coupled to the support
structure, wherein an end of the one of the plurality of
elongate members is fixed to the securing member, and
wherein an end of the other one of the plurality of elongate
members is fixed to the securing member.
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11. The hoist system of claim 1, wherein the motor is
selectively removable from the batten.

12. The hoist system of claim 11, wherein the motor is a
first motor, and wherein a second motor different than the
first motor is selectively coupled to the batten.

13. The hoist system of claim 12, wherein a first drive
shaft of the first motor is in line with the length of the batten
while the first motor is coupled to the batten, and wherein a
second drive shaft of the second motor is in line with the
length of the batten while the second motor is coupled to the
batten.

14. The hoist system of claim 1, further comprising an
adjustment mechanism including a bracket coupled to the
batten, wherein the bracket supports a shaft in which the
elongate member is wrapped around, and wherein rotational
movement of the shaft relative to the bracket is configured
to adjust a length of the elongate member between the batten
and the support structure.

15. The hoist system of claim 14, wherein the adjustment
mechanism includes a cog coupled to the shaft for move-
ment therewith and a latch coupled to the bracket, and
wherein the latch engages the cog to inhibit movement of the
shaft in a rotational direction.

16. The hoist system of claim 15, wherein the latch is
biased into engagement with the cog.

17. The hoist system of claim 1, further comprising an
adjustment mechanism including a bracket configured to be
coupled to the support structure, wherein the bracket sup-
ports a shaft in which the elongate member is wrapped
around, and wherein rotational movement of the shaft rela-
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tive to the bracket is configured to adjust a length of the
elongate member between the batten and the support struc-
ture.

18. The hoist system of claim 17, wherein the adjustment
mechanism includes a cog coupled to the shaft for move-
ment therewith and a latch coupled to the bracket, and
wherein the latch engages the cog to inhibit movement of the
shaft in a rotational direction.

19. A hoist system configured to be coupled to a support
structure, the hoist system comprising:

a mount configured to be selectively coupled to the

support structure,

a motor;

a drum coupled to the mount, the drum rotatable relative

to the mount about a rotational axis by the motor;

an elongate member wound about the drum, the elongate

member configured to move an article from a lowered
position to a raised position in response to the elongate
member winding about the drum; and

an enclosure coupled to the mount, the enclosure at least

partially enclosing the drum;

wherein a portion of the drum extends beyond the enclo-

sure when the drum is in a first position relative to the
enclosure, and wherein the drum axially moves relative
to the enclosure while the drum moves from the first
position to a second position.

20. The hoist system of claim 19, wherein the motor
moves with the drum while the drum moves from the first
position to the second position.
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