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(57) ABSTRACT

A lifting device includes a body or frame, a track, a lifting
mechanism having a trolley moveable relative to the track
for lifting an object, a main set of wheels coupled to a base
portion of the body/frame, a maneuvering set of wheels
coupled to the base portion between at least a portion of the
main set of wheels and the trolley and vertically offset from
the main set of wheels, and at least one arm extending
outwardly from the base portion. The vertical offset between
the main set and the maneuvering set of wheels forms a two
stage lever which improves the mechanical advantage of the
lifting device, thereby decreasing the amount of force
needed to recline the object being lifted by the lifting device.
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HAND TRUCK DEVICE

PRIORITY CLAIM

[0001] This application claims the benefit of co-pending
U.S. Provisional Patent Application Ser. No. 62/238,998
filed on Oct. 8, 2015 entitled HAND TRUCK DEVICE
(Attorney Docket Number SPC108P), which is fully incor-
porated in its entirety herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to lifting devices and
more particularly to hand trucks.

BACKGROUND

[0003] Generally, there is a need to move and lift heavy
objects in a commercial or residential setting. One such way
of lifting heavy objects involves the use of a manual device
that utilizes various mechanical advantages to maneuver
heavy objects. However, such devices generally require
substantial physical exertion on behalf of the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] These and other features and advantages will be
better understood by reading the following detailed descrip-
tion, taken together with the drawings.

[0005] FIG. 1 is a perspective front view of a hand truck
device consistent with the present disclosure.

[0006] FIG. 2 is a front view of a hand truck device
consistent with the present disclosure.

[0007] FIG. 3 is a perspective rear view of a hand truck
device consistent with the present disclosure.

[0008] FIG. 4 is a cross-sectional view of a hand truck
device taken along line A-A of FIG. 2 consistent with the
present disclosure.

[0009] FIG. 5 is a side view of an example hand truck
device consistent with the present disclosure holding a keg.
[0010] FIG. 6 is a side view of an example of a hand truck
device consistent with the present disclosure being, at least
partially, reclined and lifting a keg.

[0011] FIG. 7 is a front view of an example of a hand truck
device consistent with the present disclosure lifting a keg.
[0012] FIG. 8 is a rear view of an example of a hand truck
device consistent with the present disclosure holding a keg.
[0013] FIG. 9 is a side view of an example of a hand truck
device consistent with the present disclosure.

[0014] FIG. 10 is another perspective front view of a hand
truck device consistent with the present disclosure.

[0015] FIG. 11 is yet another perspective front view of a
hand truck device consistent with the present disclosure.
[0016] FIG. 12 is yet another perspective front view of a
hand truck device consistent with the present disclosure.
[0017] FIG. 13 is yet another perspective front view of a
hand truck device consistent with the present disclosure.
[0018] FIG. 14 is yet another perspective front view of a
hand truck device consistent with the present disclosure.

DETAILED DESCRIPTION

[0019] Various embodiments of a lifting device will be
described in context with the following figures. In particular,
FIGS. 1-4 generally illustrate the lifting device alone and
FIGS. 5-8 generally illustrate the lifting device of FIGS. 1-4
engaging an object to be lifted. The object to be lifted is
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generally depicted as being a keg in FIGS. 5-8 for the
purposes of clarity and not by way of limitation.

[0020] Referring now to FIGS. 1 and 5, a lifting device
(also referred to herein as a hand truck) 100 is shown. The
lifting device 100 may include a body or frame 101, a track
104, a lifting mechanism 102 having a trolley 103 moveable
relative to the track 104 for lifting an object 502, a main set
of wheels 113 coupled to a base portion 115 of the body/
frame 101, a maneuvering set of wheels 116 coupled to the
base portion 115 between at least a portion of the main set
of wheels 113 and the trolley 103 and vertically offset from
the main set of wheels 113, and at least one arm 110
extending outwardly from the base portion 115. As
explained herein, the vertical offset between the main set and
the maneuvering set of wheels 113, 116 may be used to form
a two stage lever which improves the mechanical advantage
of the lifting device 100, thereby decreasing the amount of
force needed to recline the object 502 being lifted by the
lifting device 100.

[0021] The frame 101 may provide support for the main
set of wheels 113, the maneuvering set of wheels 116, and
the one or more arms 110. For example, the main set of
wheels 113 and maneuvering set of wheels 116 may be
rotatably coupled to the base portion 115 of the frame 101,
e.g., by way of one or more axles 114, 118. The base portion
115 of the frame 101 may be defined as the region of the
frame 101 closest to the floor 122. For example, the base
portion 115 may refer to a region of the frame 101 which is
proximate to the floor 122 and that comprises %5 or less (e.g.,
V4 or less or V5 or less) of the total height H of the frame 101.
[0022] In some embodiments, the frame 101 may include
all or part of the track 104; however, the frame 101 may be
a discrete element from the track 104. The frame 101 may
also optionally include one or more handles 120. The
handles 120 may be disposed anywhere along the height H
of the frame 101. In some embodiments, the handles 120
may extend parallel and/or perpendicular to the axles 114,
118. The handle 120 may, at least partially, be wrapped in a
shock absorbing material (e.g., an elastomeric material) to
reduce user fatigue when using the handle 120. Optionally,
the handle 120 may include braking controls (for one or
more of the main wheel 113, the maneuvering wheel 116,
and/or an arm wheel 112), controls for the lifting mechanism
102, and/or drive controls (for one or more of the main
wheel 113, the maneuvering wheel 116, and/or the arm
wheel 112).

[0023] The lifting mechanism 102 includes a trolley 103
that is moveable with respect to the track 104 such trolley
103 and is configured to lift and suspend an object 502 from
the lifting device 100. For example, the lifting mechanism
102 may be configured to cause the trolley 103 to traverse
the track 104 anywhere between a lowered portion (e.g., as
generally illustrated in FIG. 1) and a raised position (e.g., as
generally illustrated in FIG. 6).

[0024] In some embodiments, the track 104 may include
one or more rails 105 that slidably engage and/or align the
lifting mechanism 102 (e.g., the trolley 103) such that the
trolley 103 moves along the track 104 according to a
predetermined path. For example, the rails 105 may couple
the lifting mechanism 102 (e.g., the trolley 103) to the track
104. The rails 105 may have a various shapes/configurations
for coupling to the lifting mechanism 102 such as, but not
limited to, a T-shape and/or a L-shape. The rails 105 may be
located on any surface of the track 104 including, for
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example, a front surface 104A or a side surface 104B. The
rails 105 may protrude from the track 104 and/or may be
grooves formed and/or defined within the track 104. In some
embodiments, the rails 105 include bearings, teeth, and/or
rollers.

[0025] The trolley 103 (and/or lifting mechanism 102)
may include a hook 106 (e.g., a bracket, a mount, a strap, a
belt, a band, and etc.) to couple an object to the trolley 103
(and/or the lifting mechanism 102). For example, the hook
106 may engage a coupling point (e.g., a handle) of a pail,
a bucket, a keg, a box, and other objects 502 capable of
being lifted. As shown in FIG. 5, an object/keg 502 has a
handle hold 504 that engages the hook 106 and once
engaged the object 502 may be lifted using the lifting
mechanism 102 to a determined height. In some embodi-
ments, the hook 106 may be a bar, shaft, or rod having an
L-shape, an S-shape, a U-shape, or any other shape capable
of'engaging an object 502 to be lifted. In other embodiments,
the hook 106 may be a straight or angled shaft, bar, or rod.
In some embodiments, the hook 106 may be a strap, belt, or
band that, for example, engages the handle hold 504 and/or
wraps around (e.g., circumscribes) the object 502. The hook
106 may be integral with the trolley 103 or may be mounted
to the trolley 103 using, for example, bolt(s), adhesive(s),
weld(s), friction fit(s), and other like methods of coupling.

[0026] Insome cases, when the object 502 is positioned on
the hook 106, the orientation of the object 502, relative to the
lifting device 100, will change due to the object 502 pivoting
when engaged with the hook 106. For example, when the
object 502 is lifted, the object 502 may pivot on the hook
106 in the direction of the trolley 103 and the orientation of
the object 502, relative to the lifting device 100, will change.
Therefore, in some embodiments, to mitigate and/or prevent
the object 502 from pivoting on the hook 106, at least one
orientation mechanism 108 may be provided. For example,
the orientation mechanism 108 may extend outwardly in the
direction of the object 502 a distance substantially equal to
a separation distance 516 (FIG. 5) between the object 502
and the trolley 103 when the object 502 engages the hook
106 but has yet to be lifted from the surface 122. In some
embodiments, the orientation mechanism 108 may be
adjustable. For example, the orientation mechanism 108
may be positioned at different vertical and/or horizontal
locations on the frame 101 and/or the trolley 103 to accom-
modate different sized objects 502 to be lifted. Further, in
some embodiments, there may be a plurality of orientation
mechanisms 108. In these embodiments, the horizontal
spacing between each orientation mechanism 108 may be
adjustable.

[0027] The orientation mechanism 108 may include any
one or more of a caster, a roller, a wheel (e.g., omnidirec-
tional or single directional), a bearing, a shaft, a rod, a
lip/protrusion, any similar mechanism that mitigates and/or
prevents the pivoting of the object 502 when engaging the
hook 106, and combinations thereof. The orientation mecha-
nism 108 may be integral with the trolley 103 (and/or lifting
mechanism 102) or may be mounted to the trolley 103
(and/or lifting mechanism 102) using, for example, bolt(s),
weld(s), adhesive(s), friction fit(s), or other like methods of
coupling. In some embodiments, the orientation mechanism
108 may not be mounted to the trolley 103 and may, for
example, be mounted or affixed to the base portion 115 of the
frame 101. Further, the orientation mechanism 108 may be
removable such that different types and/or sizes can be used.

Apr. 13,2017

For example, when the orientation mechanism 108 is a
wheel (as generally shown in FIG. 1), a user may desire to
change the orientation mechanism 108 to one or more
lips/protrusions (as generally shown in FIG. 10).

[0028] As shown, for example, in FIGS. 1 and 5, posi-
tioning assistance may be provided by the inclusion of the at
least one arm 110. The arm 110 may at least partially
surround the object 502 to be lifted and act as a guide when
positioning (and/or aligning) the lifting device 100 such that
the hook 106 may engage the object 502. The arm 110 may
extend outwardly in a forward direction (i.e., in the direction
of the object 502 to be lifted) from the base portion 115 of
the frame 101. The arm 110 may be integrally formed from
the base portion 115 and/or mounted to the base portion 115
using, for example, bolt(s), adhesive(s), weld(s), friction
fit(s), or other like methods of coupling. Additionally (or
alternatively), the arm 110 may be integrally formed from,
for example, the track 104 and extend outwardly from the
track 104 in the direction of the trolley 103 and the object to
be lifted. In other embodiments, the arm 110 may be
mounted to the track 104 using, for example, bolt(s), adhe-
sive(s), weld(s), friction fit(s), or other like methods of
coupling. In some embodiments, there may be a plurality of
arms 110 extending outwardly from the base portion 115.
[0029] Additionally, in some embodiments, regardless of
where the arm 110 is mounted, the arm 110 may be mounted
such that the arm 110 is not parallel with the horizontal plane
(e.g., the floor 122). Furthermore, the angle of the arm 110
may be user adjustable such that the arm 110 is not parallel
with the horizontal plane by, for example, allowing the arm
110 to pivot about its mounting point and/or by providing
multiple mounting points. In some embodiments, the arm
110 may be user replaceable and/or adjustable to accommo-
date various sizes of objects 502 to be lifted.

[0030] As shown in FIG. 5, the arm 110 may, at least
partially, circumscribe the object 502. Such a configuration
facilitates the alignment of the lifting device 100 with the
object 502. As is further shown, the arm 110 does not need
to extend beyond all sides of the object 502. In other words,
the arm length 506 may be less than the object width 508.
The arm length 506 should be measured from a location
where the arm 110 is attached to the lifting device 100 to a
location where the arm 110 directly or indirectly engages
(e.g., contacts) the floor 122. When there are multiple
locations where the arm 110 directly or indirectly engages
(e.g., contacts) the floor 122, the arm length 506 may be
measured to the location of engagement (e.g., contact)
furthest from the lifting device 100. The arm length 506
may, in part, be governed by the weight of the object 502 and
the object width 508. In embodiments where the arm length
506 is greater than (or equal to) the object width 508, the
lifting device 100 should not fall over as a result of lifting
the object 502.

[0031] Once engaged, the object 502 to be lifted may be
vertically raised on the track 104. As the lifting mechanism
102 raises the object 502, the arm 110 serves to resist the
moment created at the base portion 115 of the frame 101.
That is, the arm 110 prevents the lifting device 100 from
falling forward as the object 502 is raised from a surface
122. As should be appreciated, in order for the arm 110 to
resist the moment, the arm 110 generally will be in direct or
indirect contact with the surface 122. As such, a force is
exerted on the arm 110 and additional structural support may
be provided by the inclusion of at least one plate 111 within
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the arm 110. In order to facilitate movement across the
surface 122, the arm 110 may optionally include at least one
arm wheel 112. The arm wheel 112 may be a roller, a caster,
an omnidirectional wheel, a single direction wheel, a low
friction material to permit sliding, any similar mechanism,
or any combination thereof.

[0032] Once the object 502 is lifted to a determined
distance, it becomes progressively easier to recline the
lifting device 100 as the degree of recline of the lifting
device 100 is increased. Once reclined, the object 502 may
be transported using at least one main wheel 113 (e.g., an
omnidirectional wheel, a caster, a roller, a single direction
wheel, any similar mechanism, or combination thereof). The
main wheel 113 may be disposed on at least one first axle
114 located, for example, at the base portion 115 of the
frame 101.

[0033] By increasing the distance of the object 502 from
the floor 122, the moment at the main wheel 113 (and/or first
axle 114) changes as the degree of recline increases. For
example, in FIG. 6, the lifting device 100 is shown in a
reclined position after lifting the object 502 to a predeter-
mined (or user determined) distance 602 from the floor 122.
As a result of the reclining of the lifting device 100, a
mechanical advantage is created and it becomes progres-
sively easier to recline the lifting device 100 (e.g., in the
direction of the user) as the degree of recline increases. In
other words, the moment about the base portion 115 changes
as a function of at least the predetermined (or user deter-
mined) distance 602 as the degree of recline increases.
[0034] Returning again to FIG. 1, the user may desire to
maneuver the lifting device 100 prior to reclining the lifting
device 100. In this situation, at least one maneuvering wheel
116 may be used. The maneuvering wheel 116 may be an
omnidirectional wheel, a caster, a roller, a single direction
wheel, any similar mechanism, or combinations thereof. In
some embodiments, both the maneuvering wheel 116 and
the arm wheel 112 may be omnidirectional wheels, allowing
for additional positioning accuracy when, for example,
engaging the object 502 to be lifted with the hook 106.
[0035] The maneuvering wheel 116 is positioned on at
least one second axle 118 located, for example, at the base
portion 115 of the frame 101. When the object 502 to be
lifted is engaging to the hook 106, the second axle 118 may
be disposed between the first axle 114 and the object 502. In
some embodiments, it may be desirable to position the
second axle 118 as close to the object 502 to be lifted as
possible such that a horizontal distance 510 (see FIG. 5)
between the second axle 118 and a mass center 512 of the
object 502 is decreased/minimized. Additionally, it may be
desirable to increase/maximize the vertical distance 514 (see
FIG. 5) between the second axle 118 and the handle 120. By
increasing/maximizing the vertical distance 514 the force
required to recline the lifting device 100 may decrease.
[0036] In some embodiments, the second axle 118 may be
positioned at a location between the first axle 114 and the
trolley 103. Alternatively, the second axle 118 may be
positioned in the same vertical plane as the first axle 114
(i.e., both the first axle 114 and the second axle 118 may be
equidistant, in the horizontal plane, from the object to be
lifted). In some embodiments, the maneuvering wheel 116
may be located between at least a portion of the main wheel
113 and the object to be lifted, the trolley 103, and/or the
lifting mechanism 102. Furthermore, in some embodiments,
the maneuvering wheel 116 (and/or the second axle 118) is
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between the arm wheel 112 and at least a portion of the main
wheel 113 (and/or the first axle 114).

[0037] The use of both the maneuvering wheel 116 (and/or
the second axle 118) and the main wheel 113 (and/or the first
axle 114) creates a two stage lever. That is, the maneuvering
wheel 116 (and/or the second axle 118) serves as a first
fulcrum point when the user initially reclines the lifting
device 100 and the main wheel 113 (and/or the first axle 114)
serves as a second fulcrum point when further reclining the
lifting device 100. By utilizing dual fulcrum points, the user
is required to apply less force to start the initial reclining of
the lifting device 100 than if only one fulcrum point were
used. It may be desirable for the maneuvering wheel 116 to
be of a smaller diameter than the main wheel 113. To
facilitate the different diameters, the first axle 114 and the
second axle 118 may be vertically offset from each other (as
generally shown by vertical offset 802 in FIG. 8). For
example, the first axle 114 may also be in a different vertical
plane than the second axle 118 (i.e., the first axle 114 and the
second axle 118 may not be equidistant, in the horizontal
plane, to the object 502).

[0038] In some embodiments, the main wheel 113 and the
maneuvering wheel 116 may be positioned such that only
one of either the main wheel 113 or the maneuvering wheel
116 contacts the floor 122 when the lifting device 100 is not
in a reclined position. In this situation, the maneuvering
wheel 116 and the arm wheel 112 serve to keep the lifting
device 100 upright (i.e., both the maneuvering wheel 116
and the arm wheel 112 are in contact with the floor 122 prior
to reclining the truck 100). However, once a force is applied
to the handle 120 and the lifting device 100 reclines, the
main wheel 113 may engage (e.g., contact) the floor 122. At
this point, the maneuvering wheel 116 may no longer be in
engagement (e.g., contact) with the floor 122. As such, any
further reclining of the lifting device 100 occurs using the
main wheel 113 (and/or the first axle 114) and the main
wheel 113 may then be used to maneuver the lifting device
100 (i.e., the main wheel 113 may be used to transport the
object 502). The larger diameter of the main wheel 113 may
better facilitate the movement of the lifting device 100 once
in the reclined position when compared to movement of the
lifting device 100 using the smaller diameter maneuvering
wheel 116.

[0039] As is further shown in FIG. 7, the main wheel 113
may be positioned such that a wheel spacing 702 is sub-
stantially equal to an arm width 704 in embodiments having
a plurality of arms 110 extending outwardly from the base
portion 115. In other words, the object width 508 is less than
(or equal to) the wheel spacing 702 (and/or the arm width
704). Such a configuration may result in the lifting device
100 being more stable when in the reclined position. In other
words, the lifting device 100 may be resistant to rotational
movement about a vertical axis 706 of the track 104. As
such, movement in the reclined position may become easier
by requiring less user exertion.

[0040] Referring also to FIG. 2, when there are a plurality
of maneuvering wheels 116, the maneuvering wheels 116
may be positioned such that the separation distance between
the maneuvering wheels 116 is less than a width 202 of the
track 104. When there is a single maneuvering wheel 116,
the width of the maneuvering wheel 116 may be less than the
width 202 of the track 104.

[0041] Further, the maneuvering wheel 116 may be posi-
tioned such that the perimeter of the maneuvering wheel 116
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is substantially flush with the trolley 103 and/or the front
surface 104 A of the track 104. By using such positioning, the
second axle 118 may be located closer to the object 502 to
be lifted without the maneuvering wheel 116 contacting the
object 502 to be lifted, thereby decreasing the horizontal
distance 510 (see FIG. 5) between the mass center 512 and
the second axle 118. Therefore, in some embodiments, it
may be desirable to design the maneuvering wheel 116 to
have the smallest possible diameter while still being capable
of supporting the weight/load of the object 502 to be lifted
and such that the maneuvering wheel 116 remains in contact
with the floor 122. In embodiments where the orientation
mechanism 108 is utilized, the diameter of the maneuvering
wheel 116 and/or the placement of the second axle 118 may
be such that at least a portion of the maneuvering wheel 116
is located between the arms 110 without interfering with the
object to be lifted.

[0042] Referring also to FIG. 3, the lifting device 100 may
include a foot anchor point 302 at the base portion 115. The
foot anchor point 302 may be used by the user to assist in
reclining the lifting device 100. The foot anchor point 302
may represent an additional location at which the user may
apply a force when reclining the lifting device 100. The
application of such force may assist in the reclining of the
lifting device 100 by reducing the amount of force required
to be exerted by the user on the handle 120. In some
embodiments, the main wheel 113 (and/or the first axle 114)
and the maneuvering wheel 116 (and/or the second axle 118)
are positioned between the trolley 103 (and/or lifting mecha-
nism 102) and the foot anchor point 302. As illustrated in
FIG. 8, the foot anchor point 302 may be positioned such
that the first axle 114 and the second axle 118 are between
the foot anchor point 302 and the object 502.

[0043] Referring now to FIG. 4, a cross-section of one
embodiment of a lifting device 100 taken along A-A of FIG.
2 is shown. The lifting mechanism 102 may optionally
include a drive mechanism 402. The drive mechanism 402
is configured to urge at least the trolley 103 along the track
104. In some embodiments, the drive mechanism 402 may
urge the entire lifting mechanism 102 or only the trolley 103
along the track 104. In one embodiment, the drive mecha-
nism 402 may comprise a motor that actuates a worm gear
that serves to move the trolley 103 along the track 104. The
drive mechanism 402 may comprise a chain and/or belt
drive system that serves to move the trolley 103. Alterna-
tively (or additionally), the drive mechanism 402 may
comprise a hydraulic system that is either actuated using a
non-manual pump (e.g., an electric pump) or manually
actuated using a manual pump. For example, a manual pump
may be integrated into the handle 120 or the foot anchor
point 302. If the drive mechanism 402 utilizes a motor, at
least one battery 404 may be provided. If the drive mecha-
nism 402 utilizes an engine, the battery 404 may be replaced
with a fuel supply for holding fuel (e.g., gasoline, natural
gas, propane, etc.). It should be understood that if a motor or
an engine is provided to drive the drive mechanism 402, the
motor or the engine may be utilized to drive one or both of
the maneuvering wheel 116 (and/or the second axle 118) or
the main wheel 113 (and/or the first axle 114).

[0044] Referring now to FIG. 9, a side view of one
embodiment of a lifting device 100 consistent with the
present disclosure is generally illustrated. The track 104
forms an angle 902 with the floor 122. The angle 902 may
be measured between the front surface 104 A of the track 104
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(i.e., the surface of the track 104 facing an object 502) and
the surface 122. As the angle 902 with the floor 122
increases, the moment 906 at the maneuvering wheel 116
(and/or the second axle 118) at the base portion 115 changes,
which may make the lifting device 100 easier to recline.
[0045] The moment 906 about the lifting device 100 may
at least be a function of a natural gravitational force 908
created by the weight of the object 502, a distance 912 in a
plane parallel to the surface 122 (i.e., a horizontal plane)
between a center of gravity 914 (of the object 502 and the
lifting device 100) and the maneuvering wheel 116 (and/or
the second axle 118), and the angle 902. As the angle 902
increases, the distance 912 in the horizontal plane between
the center of gravity of the object 502 and the maneuvering
wheel 116 (and/or the second axle 118) decreases. When the
main wheel 113 engages (e.g., contacts) the surface 122 and
the maneuvering wheel 116 disengages (e.g., comes out of
contact with) the floor 122 the moment 906 will be at the
main wheel 113 (and/or the first axle 114, not shown).
[0046] The angle 902 can be manipulated, for example, by
beginning to recline the lifting device 100. As the lifting
device 100 reclines, the angle 902 with the floor 122
increases (i.e., the angle 902 becomes greater than 90°).
Additionally (or alternatively), the track 104 may be posi-
tioned such that the angle 902 is greater than 90° and less
than 180° when the lifting device 100 is not being reclined.
The angle 902 may be any angle between, for example,
90.0° and 90.1°, 90.1° and 91°, 91° to 105°, or 105° and
110°. More specifically, the angle 902 may be, for example,
90.01°, 90.1°, 91°, 92°, 93°, 100°, or any other angle, or
range of angles, greater than 90° and less than 180°. In this
situation, as the object 502 is raised, the distance 912 in the
horizontal plane decreases, causing the moment 906 to
change. The angling of the track 104 may be accomplished,
for example, by using the arm wheel 112 and/or by mounting
the track 104 such that the angle 902 is altered. Further, the
angle 902 may be user adjustable by allowing the user to
replace the arm wheel 112 such that the arm wheel 112 has
a different diameter/size and/or by including an adjustment
mechanism that allows the track 104 to be adjustably angled
within the lifting device 100.

[0047] In some embodiments, similar reclining assistance
may be achieved by providing a track 104 having a nonlinear
configuration (e.g., a curvature in the direction of the user).
As should be appreciated, the presence of a nonlinear
configuration (e.g., a curvature) changes the location of the
center of gravity 914 as the object 502 is moved along the
track 104.

[0048] Additional reclining assistance may be provided by
progressively adjusting the location of the object 502 on the
track 104 while the lifting device 100 is being reclined. In
other words, prior to being reclined, the object 502 may be
positioned at a top end (e.g., the highest vertical location) of
the lifting device 100. As the lifting device 100 is reclined
the object 502 may progressively travel down the track 104
in the direction of the maneuvering wheel 116. In this
manner, the moment 906 may be controlled and, in some
embodiments, the moment 906 may remain substantially
constant during the reclining of the lifting device 100.
[0049] Additionally (or alternatively), prior to reclining
the lifting device 100, the object 502 may be positioned on
the track 104 based, at least, on the height of the user of the
lifting device 100. For example, the amount of recline
desired by a tall user to comfortably use the lifting device



US 2017/0101265 Al

100 may be less than the amount of recline desired by a
shorter user. The degree of recline to achieve a desired level
of'user comfort may be based, at least in part, on the position
of the handles 120 relative to the body of the user.

[0050] The positioning of the object 502 may be initiated,
for example, by the user inputting his’her general height
(e.g., tall-stature, medium-stature, or short-stature) or a
numerical value representing his/her height to a control
system for the lifting device 100 using, for example, tactile
button(s) or digital button(s). Additionally (or alternatively)
the positioning of the object 502 may occur automatically
(e.g., the user carries a radio transmitter that contains
information identifying the user’s height). Regardless, by
positioning the object 502 on the track 104 based on the
height of the user, the degree of recline required to balance
the weight of the object 502 on the main wheels 113 may
change.

[0051] In addition to user height, the positioning of the
object 502 may also be based, at least in part, on the mass
center of the object 502. The mass center of the object 502
may be determined through user input and/or sensors. For
example, the lifting device may lift objects of generally
standardized size and weight and, as such, the user may
select the object type from a list of object types. In some
instances, the user may enter a numerical value representing
the weight of the object 502 and the control system of the
lifting device 100 may calculate an estimated center of mass.
In some embodiments, the lifting device 100 may include
one or more sensors that are able to determine the center of
mass for the object 502. Further, in some embodiments, the
calculation of the center of mass of the object 502 may
include, for example, the mass of the trolley 103 and/or
lifting mechanism 102.

[0052] As shown in FIGS. 10-12 the orientation mecha-
nism 108 may be a protrusion/lip extending outwardly from
the trolley 103. In these embodiments, the orientation
mechanism 108 may include an engagement surface 109 that
contacts (e.g., engages) the object 502. The engagement
surface 109 may contact the object 502 at any location on the
object 502. For example, as shown in FIG. 12, in some
embodiments, the engagement mechanism 108 may extend
downwardly from the trolley 103 in the direction of the
surface 122 such that the engagement surface 109 may
contact the object 502 at a location proximate to the bottom
of the object 502. The engagement surface 109 may gener-
ally conform to at least a portion of the shape of the object
502. For example, when the object 502 is a cylindrical keg,
the engagement surface 109 may have an arcuate shape.
While in other embodiments, the engagement surface may
not generally conform to the shape of the object 502. For
example, when the object 502 is a cylindrical keg, the
engagement surface 109 may be substantially planar.
[0053] As shown in FIGS. 13 and 14, a platform 124 may
be used in addition to or instead of the hook 106. The
platform 124 may be coupled to or integral with the trolley
103 such that the lifting mechanism 102 urges the platform
124 and the trolley 103 along the track 104. As shown in
FIG. 13, the platform 124 extends outwardly from the trolley
103 in the direction of the object 502 such that when the
object 502 is positioned on the platform 124, the object 502
is urged along the track 104. In some embodiments, the
platform 124 may be parallel with the surface 122. For
example, as shown in FIG. 14, a top surface 126 of the
platform 124 may form an angle 128 with a front surface 130
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of the trolley 103 that is substantially equal to ninety
degrees. While in other embodiments, the platform 124 may
not be parallel with the surface 122. For example, the angle
128 may be less than ninety degrees.

[0054] The platform 124 may be sized such that the object
502 does not extend beyond the perimeter of the platform
124. Alternatively, the platform 124 may be sized such that
the object 502 extends beyond at least a portion of the
perimeter of the platform 124. The platform 124 may be
made of any material of sufficient strength to support the
object 502, for example, the platform 124 may be made of
various metal alloys, plastics, composites, combinations
thereof, and the like. In some embodiments, the platform
124 may have one or more openings extending through the
platform 124. In some embodiments, the platform 124 may
also be used in addition to the orientation mechanism 108.
While, in other embodiments, the platform 124 may be used
without the orientation mechanism 108.

[0055] In one aspect of the present disclosure, a lifting
device includes a track extending generally upward relative
to a base portion of the lifting device, a lifting mechanism
featuring a trolley configured to slidably engage the track
and a drive mechanism configured to urge the trolley
upwardly along the track, a main set of wheels coupled to the
base portion, a maneuvering set of wheels coupled to the
base portion between at least a portion of the main set of
wheels and the trolley, wherein the main set and the maneu-
vering set of wheels are coupled to different axles, vertically
offset from each other, and at least one arm extending
outwardly from the base portion. Optionally, the lifting
device may include a at least one arm wheel coupled to the
at least one arm.

[0056] Inanother aspect of the present disclosure, a lifting
device may include a lifting mechanism slidably engaging a
track, the track having a base portion, a first set of wheels
coupled to the base portion of the track, and a second set of
wheels coupled to the base portion of the track between at
least a portion of the first set of wheels and the lifting
mechanism.

[0057] Inyet another aspect, a method for lifting an object
using a lifting device may include aligning the object with
at least one arm having at least one arm wheel coupled
thereto, the at least one arm may extend outwardly from a
base portion of the lifting device. The method may further
include coupling the object to a trolley that may slidably
engage a track, wherein the track may be coupled at the base
portion of the lifting device and may extend generally
upward relative to the base portion. The method may also
include moving the trolley along the track. The method may
still further include reclining the lifting device on a surface
using a maneuvering set of wheels coupled at the base
portion of the lifting device. The method may also include
contacting the surface with a main set of wheels. Addition-
ally, the method may include reclining the lifting device
using the main set of wheels, wherein only the at least one
arm wheel and the maneuvering set of wheels are in contact
with the surface prior to reclining to the lifting device.

[0058] While the principals of the invention have been
described herein, it is to be understood by those skilled in the
art that this description is made only by way of example and
not as a limitation as to the scope of the invention. Other
embodiments are contemplated within the scope of the
present invention in addition to the exemplary embodiments
shown and described herein. Modifications and substitutions
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by one of ordinary skill in the art are considered to be within
the scope of the present invention, which is not to be limited
except by the following claims.

What is claimed is:

1. A lifting device comprising:

a track extending generally upward relative to a base
portion of the lifting device;

a lifting mechanism comprising:

a trolley configured to slidably engage the track; and
a drive mechanism configured to urge the trolley
upwardly along the track;

a main set of wheels coupled to the base portion;

a maneuvering set of wheels coupled to the base portion
between at least a portion of the main set of wheels and
the trolley, wherein the main set and the maneuvering
set of wheels are coupled to different axles, vertically
offset from each other; and

at least one arm extending outwardly from the base
portion.

2. The lifting device of claim 1, wherein the maneuvering

set of wheels is omnidirectional.

3. The lifting device of claim 1, wherein the main set of
wheels is larger than the maneuvering set of wheels.

4. The lifting device of claim 1, wherein the further
comprising a foot anchor point disposed on the base portion.

5. The lifting device of claim 4, wherein the axles for the
main set and the maneuvering set of wheels are positioned
between the foot anchor point and the trolley.

6. The lifting device of claim 1, wherein only one of the
main set of wheels and the maneuvering set of wheels is in
contact with a surface.

7. The lifting device of claim 1, wherein the main set and
the maneuvering set of wheels are aligned in different
vertical planes.

8. The lifting device of claim 1, wherein the track includes
the base portion.

9. The lifting device of claim 1, further comprising a
frame, wherein the frame includes the base portion.

10. A lifting device comprising:

a track extending generally upward relative to a base

portion of the lifting device;

a lifting mechanism comprising:

a trolley configured to slidably engage the track; and
a drive mechanism configured to urge the trolley
upwardly along the track;
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a main set of wheels coupled to the base portion;

a maneuvering set of wheels coupled to the base portion
between at least a portion of the main set of wheels and
the trolley, wherein the main set and the maneuvering
set of wheels are coupled to different axles, vertically
offset from each other; and

at least one arm extending outwardly from the base
portion; and

at least one arm wheel coupled to the at least one arm.

11. A lifting device comprising:

a lifting mechanism slidably engaging a track, the track
having a base portion;

a first set of wheels coupled to the base portion of the
track; and

a second set of wheels coupled to the base portion of the
track between at least a portion of the first set of wheels
and the lifting mechanism.

12. The lifting device of claim 11, wherein the first and the
second set of wheels are coupled to different axles, vertically
offset from each other.

13. The lifting device of claim 12, wherein only one of the
first set of wheels and the second set of wheels is in contact
with a surface.

14. The lifting device of claim 12, further comprising at
least two arms extending outwardly from the base portion of
the track and extending in a direction of an object to be
lifted.

15. The lifting device of claim 14, further comprising a
third set of wheels coupled to the at least two arms.

16. The lifting device of claim 13, wherein the axle for the
second set of wheels is positioned between the axle for the
first set of wheels and the third set of wheels.

17. The lifting device of claim 16, wherein the first set of
wheels is larger than the second set of wheels.

18. The lifting device of claim 16, further comprising a
foot anchor point disposed on the base portion.

19. The lifting device of claim 18, wherein the axles for
the first and the second set of wheels are located between the
foot anchor point and the lifting mechanism.

20. The lifting device of claim 16, wherein the lifting
mechanism further comprises at least one orientation mecha-
nism.



