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ADJUSTABLE MATERIAL HOIST

TECHNICAL FIELD
Field of Use

[0001] This disclosure relates to material hoist systems for transporting objects from one
position to another, e.g., from a ground surface to an elevated surface. More specifically,
this disclosure relates to material hoist systems configured to hoist objects on coupled

track members from a lower position to a higher position with a motorized drive.

Related Art

[0002] Ladders are commonly used to allow workers to reach portions of an elevated
structure not otherwise accessible. Ladders, however, are not ideal for transport of
material because a user must steady himself against the ladder and cannot
simultaneously carry a heavy load. Something like a portable ladder, however, can be
useful when access is needed only temporarily such as, for example only, to perform
occasional maintenance and repair. Without a system to repeatedly and safely lift heavy
materials, however, a user is left with relatively unsafe and burdensome options. Even
where options may exist, accommodating for and safely reaching elevated structures at

different heights can be difficult.

SUMMARY

[0003] Itis to be understood that this summary is not an extensive overview of the
disclosure. This summary is exemplary and not restrictive, and it is intended to neither
identify key or critical elements of the disclosure nor delineate the scope thereof. The
sole purpose of this summary is to explain and exemplify certain concepts of the
disclosure as an introduction to the following complete and extensive detailed
description.

[0004] In one aspect, disclosed is a track assembly comprising: a first track member; and a
second track member slidably coupled to the first track member, each of the first track
member and the second track member comprising: a first rail; and a second rail, each of
the first rail and the second rail defining a first end and a second end distal from the first
end, each of the first rail and the second rail comprising an I-beam, the |-beam extending
along a longitudinal length of the track member, the |I-beam comprising: a web defining a
first edge and a second edge distal from the first edge; a first flange intersecting the first

edge of the web; and a second flange intersecting the second edge of the web; and a
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plurality of rungs extending from the first rail to the second rail, the plurality of rungs
spaced apart from each other and distributed along a longitudinal length of the
corresponding track member; wherein: the first flange of the first rail of the first track
member is in facing contact with the first flange of the first rail of the second track
member; and the first flange of the second rail of the first track member is in facing
contact with the first flange of the second rail of the second track member.

[0005] In a further aspect, disclosed is a carriage assembly comprising: a frame comprising:
a first portion configured to slidably secure to a track member of a track assembly, the
track assembly comprising: a first track member; and a second track member slidably
coupled to the first track member; and a second portion coupled to the first portion and
configured to be angled with respect to the first portion; and a plurality of moving
elements secured to the frame.

[0006] In yet another aspect, disclosed is a method of using a material hoist system, the
method comprising: extending an overall length of a track assembly by slidably moving a
second track member of the track assembly with respect to a first track member of the
track assembly; and slidably moving a carriage of the system with respect to the track
assembly.

[0007] Various implementations described in the present disclosure may comprise additional
systems, methods, features, and advantages, which may not necessarily be expressly
disclosed herein but will be apparent to one of ordinary skill in the art upon examination
of the following detailed description and accompanying drawings. It is intended that all
such systems, methods, features, and advantages be included within the present
disclosure and protected by the accompanying claims. The features and advantages of
such implementations may be realized and obtained by means of the systems, methods,
features particularly pointed out in the appended claims. These and other features will
become more fully apparent from the following description and appended claims or may

be learned by the practice of such exemplary implementations as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate several aspects of the disclosure and together with the
description, serve to explain various principles of the disclosure. The drawings are not
necessarily drawn to scale. Corresponding features and components throughout the
figures may be designated by matching reference characters for the sake of consistency
and clarity.

[0009] Figure 1A is a front perspective view of a material hoist system comprising a track

assembly, a carriage assembly, and a drive assembly in accordance with one aspect of
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the current disclosure; wherein the track assembly comprises a first track member and a
second track member coupled to the first track member, and wherein each of the
carriage assembly and drive assembly are coupled to the track assembly proximate to a
first end or bottom end of the track assembly.

[0010] Figure 1B is a side view of the material hoist system of Figure 1A in accordance with
another aspect of the current disclosure.

[0011] Figure 2 is an exploded front perspective view of the track assembly of Figure 1A
comprising a first track member, a second track member, a plurality of clamps configured
to join the second track member to the first track member, and a guide assembly.

[0012] Figure 3 is a rear detail perspective view of a second end or top end of the track
assembly of Figure 1A.

[0013] Figure 4 is a rear exploded view of the guide assembly of Figure 2.

[0014] Figure 5 is a sectional view of the track assembly of Figure 1A taken along line 5-5 of
Figure 1A.

[0015] Figure BA is a sectional view of the rail of the track assembly of Figure 5 with other
components removed for clarity.

[0016] Figure 6B is a detail sectional view of the track assembly of Figure 1 taken from
detail 6B of Figure 5.

[0017] Figure 7 is a detail front perspective view of the track assembly of Figure 1A taken
from detail 7 of Figure 1A showing a clamp of the track assembly.

[0018] Figure 8A is a front perspective view of the clamp of Figure 7.

[0019] Figure 8B is a rear perspective view of the clamp of Figure 7.

[0020] Figure 8C is a front perspective view of the clamp of Figure 7 in accordance with
another aspect of the current disclosure.

[0021] Figure 8D is a top view or end view of the clamp of Figure 7.

[0022] Figure 9 is a side perspective view of the carriage assembly of Figure 1A.

[0023] Figure 10 is a bottom perspective view of the carriage assembly of Figure 1A.

[0024] Figure 11 is a side view of the carriage assembly of Figure 1A.

[0025] Figure 12 is a rear view of the carriage assembly of Figure 1A.

[0026] Figure 13A is an outside perspective view of a moving element of the carriage
assembly of Figure 1A.

[0027] Figure 13B is a side view of the moving element of Figure 13A

[0028] Figure 13C is an inside perspective view of a wheel of the moving element of Figure
13A.

[0029] Figure 13D is an outside perspective view of the wheel of Figure 13C.

[0030] Figure 14 is a sectional view of the moving element of Figure 13A taken along line
14-14 of Figure 11.
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[0031] Figure 15 is a bottom perspective view of the material hoist system of Figure 1A
showing the carriage assembly received about and engaged with the track assembly.

[0032] Figure 16A is a detail bottom view of the material hoist system of Figure 1A taken
from detail 16A of Figure 15.

[0033] Figure 16B is a detail bottom view of the material hoist system of Figure 1A taken
from detail 16B of Figure 16A.

[0034] Figure 16C is a detail bottom view of the material hoist system of Figure 1A taken
from detail 16B of Figure 16A and along line 16C-16C of Figure 17A.

[0035] Figure 16D is a detail bottom view of the material hoist system of Figure 1A taken
from detail 16B of Figure 16A and along line 16D-16D of Figure 17A.

[0036] Figure 17A is a side view of the material hoist system of Figure 1A showing the
carriage assembly engaged with the track assembly, wherein the track assembly and,
more specifically, the rails thereof are straight or rectilinear when viewed from the side.

[0037] Figure 17B is a side view of the material hoist system of Figure 1A showing the
carriage assembly engaged with the track assembly, wherein the track assembly and,
more specifically, the rails thereof are curved when viewed from the side.

[0038] Figure 18 is a side view of a material hoist system comprising a track assembly, a
carriage assembly, and a drive assembly in accordance with another aspect of the
current disclosure, wherein the second portion of the carriage assembly is in a lowered
or retracted position and a flexible connecting element extends from the drive assembly
to the carriage assembly.

[0039] Figure 19A is a side view of a material hoist system in a fully retracted position, the
material hoist system comprising a track assembly, a carriage assembly, and a drive
assembly in accordance with another aspect of the current disclosure; wherein the
second portion of the carriage assembly is in a lowered or retracted position, the track
assembly comprises a third track member rotatably coupled to the second track member,
and the flexible connecting element is removed.

[0040] Figure 19B is a side view of the material hoist system of Figure 19A between the fully
retracted position and an extended position.

[0041] Figure 19C is a side view of the material hoist system of Figure 19A with the third
track member in the retracted position and the second track member in the extended
position.

[0042] Figure 19D is a side view of the material hoist system of Figure 19A with the second
track member in the retracted position and the third track member in the extended
position.

[0043] Figure 20A is a side perspective view of a hinge of the track assembly of Figure 19A.
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[0044] Figure 20B is a side perspective view of the hinge of Figure 20A during assembly to
the second track member.

[0045] Figure 21A is a side perspective view of a track assembly showing the hinge of the
track assembly in a retracted position.

[0046] Figure 21B is a side perspective view of the track assembly of Figure 21A showing
the hinge between the retracted position of Figure 21A and an extended position shown
in Figure 21C.

[0047] Figure 21C is a side perspective view of the track assembly of Figure 21A showing
the hinge in the extended position.

[0048] Figure 22 is a side perspective view of a track lock assembly of the track assembly of
Figure 1A.

[0049] Figure 23A is a side view of the material hoist system of Figure 1A taken along line
23-23 of Figure 1A showing the carriage assembly engaged with the track assembly at
an area of transition from two track members to a single track member.

[0050] Figure 23B is a side view of the material hoist system of Figure 1A taken along line
23-23 of Figure 1A showing the carriage assembly engaged with the track assembly at
an area of the track assembly comprising only a single track member.

[0051] Figure 24 is a front perspective view of the material hoist system of Figure 1A with
the carriage assembly positioned proximate to a second end or top end of the track
assembly.

[0052] Figure 25 is a front perspective view of a track member comprising a foot.

[0053] Figure 26 is a partial sectional view of a rail for use in the track member of the track
assembly and a moving element of the carriage assembly taken along line 5-5 of Figure
1A, each of the rail and the moving element being in accordance with another aspect of
the current disclosure.

[0054] Figure 27 is an end view or side view of the moving element of Figure 26.

[0055] Figure 28 is a partial sectional view of the track assembly incorporating a plurality of
each of the rail and the moving element of Figure 26.

[0056] Figure 29 is a partial sectional view of the track assembly and the carriage assembly
taken along line 5-5 of Figure 1A and similar to the detail 6B of Figure 5, each of the
track assembly and the carriage assembly being in accordance with yet another aspect

of the current disclosure.

DETAILED DESCRIPTION

[0057] The present disclosure can be understood more readily by reference to the following
detailed description, examples, drawings, and claims, and their previous and following

description. However, before the present devices, systems, and/or methods are
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disclosed and described, it is to be understood that this disclosure is not limited to the
specific devices, systems, and/or methods disclosed unless otherwise specified, as such
can, of course, vary. It is also to be understood that the terminology used herein is for
the purpose of describing particular aspects only and is not intended to be limiting.

[0058] The following description is provided as an enabling teaching of the present devices,
systems, and/or methods in their best, currently known aspect. To this end, those skilled
in the relevant art will recognize and appreciate that many changes can be made to the
various aspects described herein, while still obtaining the beneficial results of the present
disclosure. It will also be apparent that some of the desired benefits of the present
disclosure can be obtained by selecting some of the features of the present disclosure
without utilizing other features. Accordingly, those who work in the art will recognize that
many modifications and adaptations to the present disclosure are possible and can even
be desirable in certain circumstances and are a part of the present disclosure. Thus, the
following description is provided as illustrative of the principles of the present disclosure
and not in limitation thereof.

» u

[0059] As used throughout, the singular forms “a,” “an” and “the” include plural referents
unless the context clearly dictates otherwise. Thus, for example, reference to a quantity
of one of a particular element can comprise two or more such elements unless the
context indicates otherwise. In addition, any of the elements described herein can be a
first such element, a second such element, and so forth (e.g., a first widget and a second
widget, even if only a “widget” is referenced).

[0060] Ranges can be expressed herein as from “about”’ one particular value, and/or to
“about” another particular value. When such a range is expressed, another aspect
comprises from the one particular value and/or to the other particular value. Similarly,
when values are expressed as approximations, by use of the antecedent “about” or
“substantially,” it will be understood that the particular value forms another aspect. It will
be further understood that the endpoints of each of the ranges are significant both in
relation to the other endpoint, and independently of the other endpoint.

[0061] For purposes of the current disclosure, a material property or dimension measuring
about X or substantially X on a particular measurement scale measures within a range
between X plus an industry-standard upper tolerance for the specified measurement and
X minus an industry-standard lower tolerance for the specified measurement. Because
tolerances can vary between different materials, processes and between different
models, the tolerance for a particular measurement of a particular component can fall
within a range of tolerances.

[0062] As used herein, the terms “optional” or “optionally” mean that the subsequently

described event or circumstance may or may not occur, and that the description
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comprises instances where said event or circumstance occurs and instances where it
does not.

[0063] The word “or” as used herein means any one member of a particular list and also
comprises any combination of members of that list. The phrase “at least one of A and B”
as used herein means “only A, only B, or both A and B”; while the phrase “one of A and
B” means “A or B.”

[0064] As used herein, unless the context clearly dictates otherwise, the term “monolithic” in
the description of a component means that the component is formed as a singular
component that constitutes a single material without joints or seams.

[0065] To simplify the description of various elements disclosed herein, the conventions of
“left,” “right,” “front,” “rear,” “top,” “bottom,” “upper,” “lower,” “inside,” “outside,” “inboard,”
“outboard,” “horizontal,” and/or “vertical” may be referenced. Unless stated otherwise,
“front” describes that end of the material hoist system nearest to or occupied by a user of
the system when facing a side of the track assembly from which a carriage assembly is
configured to extend; “rear” is that end of the system that is opposite or distal the front;
“left” is that which is to the left of or facing left from a person while facing towards the
front; and “right” is that which is to the right of or facing right from that same person while
facing towards the front. “Horizontal” or “horizontal orientation” describes that which is in
a plane extending from left to right and aligned with the horizon. “Vertical” or “vertical
orientation” describes that which is in a plane that is angled at 90 degrees to the
horizontal.

[0066] The material hoist system can also be described using a coordinate axis of X-Y-Z
directions shown in Figure 1A. An X-axis direction can be referred to as a left-right or
horizontal direction. An upper-lower direction is a Z-axis direction orthogonal to the X-
axis direction and to a Y-axis direction. The Y-axis direction is orthogonal to the X-axis
direction (left-right direction) and the Z-axis direction (upper-lower direction) and can also
be referred to as a front-rear direction. A surface of a structural element that is parallel
with the front-rear direction can be referred to as a lateral side.

[0067] In various aspects, a material hoist system and associated methods, systems,
devices, and various apparatuses are disclosed herein. In some aspects, the material
hoist system can comprise a track assembly. In some aspects, the material hoist system
can comprise a carriage assembly. In some aspects, the material hoist system can
comprise a drive assembly.

[0068] Figure 1A is a front perspective view of a material hoist system 100 in accordance
with one aspect of the current disclosure. The material hoist system 100 can transport
objects from one position to another position. In some aspects, for example, the material

hoist system 100 can lift objects from a ground surface or first surface 41 of a first
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location or first position or first structure 40 to an elevated surface or second surface 51
of a second location or second position or second structure 50. In some aspects, the first
position 40 can be a lower position and the second position 50 can be a higher position.
In some aspects, the material hoist system 100 can transport objects between two
elevated surfaces, which can be at or can define different heights.

[0069] The second structure 50, which can be an elevated structure, can be a roof of a
structure such as a building. In some aspects, the surface 51 can be a roof surface. In
some aspects, the second surface 51 can be another surface. In some aspects, the
surface 51 can be a horizontal surface. In some aspects, as shown in Figure 1B, the
surface 51 can be sloped with respect to the horizontal by an angle 57. In some aspects,
the angle 57 can measure 45 degrees or less. In some aspects, the angle 57 can
measure 30 degrees or less. In some aspects, the angle 57 can measure 20 degrees or
less. In some aspects, the angle 57 can measure 10 degrees or less. In some aspects,
the angle 57 can measure 5 degrees or less.

[0070] More specifically, as shown, the system 100 can comprise an extension track or track
extension assembly or track assembly or track 110 and can be configured to hoist
objects, e.g., on the track assembly 110, from the first position 40 to the second position
50. The track assembly 110 can comprise a first track member 110a and a second track
member 110b, which can be slidably coupled to the first track member 110a. The first
track member 110a and the second track member 110b can be coupled to each other
with one or more clamps 119. The second track member 110b can be configured to
move or, more specifically, to slide in a longitudinal direction 103 of the track assembly
110. The second track member 110b can be configured to not move in a transverse or
lateral direction 104 of the track assembly 110. In some aspects, the track assembly 110
can define a lateral width or width 114, which can be at least 18 inches.

[0071] The system 100 can comprise a carriage assembly or carriage assembly 120. As
shown, the carriage assembly 120 can be coupled to the track assembly 110. As shown,
the carriage assembly 120 can be slidably coupled to the track assembly. More
specifically, the carriage assembly 120 can be coupled to the track assembly 110
proximate to a first end or bottom end 115 of the track assembly 110.

[0072] The system 100 can comprise a drive assembly or drive 130. As shown, the drive
assembly 130 can be coupled to the track assembly 110. More specifically, the drive
assembly 130 can be coupled to the track assembly 110 proximate to a bottom end or
first end 115 of the track assembly 110. The drive assembly 130 can be configured to
wind and unwind a flexible connecting element 150 (e.g., a cable or rope), which can be
attached to the carriage assembly 120. The flexible connecting element 150 can be

routed through an upper guide assembly or guide assembly 140 of the track assembly
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110, which can be secured to a top end or second end 116 of the track assembly 110.
The drive assembly 130 can be fixed in a stationary position on the track assembly 110
and can be configured to not move during operation of the system 100. More specifically,
the drive assembly 130 can be fixed to the track assembly with any one or more of a
variety of fasteners or other fastening structures (e.g., bolts and nuts, hooks, quick-
release fasteners, and/or adhesive). In some aspects, the drive assembly 130 can be
made smaller and can fit between a first beam or rail 210a,b (shown in Figure 2) and a
second beam or rail 220a,b (shown in Figure 2) of the track assembly 110. Other details
regarding the drive assembly 130 can be found in the co-pending U.S. Provisional
Application No. 63/439,541 entitled DRIVE AND CARRIAGE FOR MATERIAL HOIST,
filed by Applicant on January 17, 2023, and incorporated by reference above.

[0073] Figure 1B is a side perspective view of the material hoist system 100 of Figure 1A in
accordance with another aspect of the current disclosure. The carriage assembly 120
can carry any payload or load 80 that the user needs transported to the elevated surface
51, which can be offset from the first position 40 by a height 170. In some aspects, the
system 100 can lift 250 pounds at 2 feet per second and has been so tested over 6,500
trips. For example and without limitation, the load 80 can be or can comprise
construction tools or materials for use during building, renovation, or repair of the
elevated structure 50 such as, for example and without limitation, power tools or roofing
shingles.

[0074] Figure 2 is an exploded front perspective view of the track assembly 110 of Figure
1A. Again, the track assembly 110 can comprise the first track member 110a and the
second track member 110b. The track assembly 110 can further comprise a plurality of
the clamps 119, which can be configured to join the second track member 110b to the
first track member 110a. Each of or either of the track members 110a,b can define the
respective bottom end or first end 115a,b and the respective top end or second end
116a,b, which can be distal from the first end 115a,b.

[0075] Each of or either of the track members 110a,b can comprise the rail 210a,b and the
rail 220a,b. Each of or either of the first rail 210a,b and the second rail 220a,b can define
afirst end 215a,b and a second end 216a,b, which can be distal from the first end
215a,b. As shown, the first rail 210a,b and the second rail 220a,b can be parallel to each
other and to the longitudinal direction 103. In some aspects, as shown, one or more of
the clamps 119 can be secured to the rails 210a,210b of the first track member 110a and
can be configured to engage the second track member 110b.

[0076] Each of the first rails 210a,b and the second rails 220a,b can define a length 213,
which in some aspects can be at least 4 feet. In some aspects, the length 213 of each of

the first rails 210a,b and the second rails 220a,b and, more generally, each of the track
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members 110a,b can be at least 8 feet. In some aspects, the length 213 of each of the
first rails 210a,b and the second rails 220a,b and, more generally, each of the track
members 110a,b can be at least 12 feet. In some aspects, each of the first rails 210a,b
and the second rails 220a,b can be formed monolithically. In some aspects, each of the
first rails 210a,b and the second rails 220a,b can be formed from multiple pieces or
sections, e.g., by fastening or welding. In some aspects, the lateral width 214 of the
individual track members 110a,b can be 18 inches, plus or minus 6 inches. In some
aspects, the lateral width 214 of the individual track members 110a,b can be shorter or
greater than this distance or distance range.

[0077] Each of or either of the track members 110a,b can comprise a plurality of cross
members or rungs 230, which can extend from the first rail 210a,b to the second rail
220a,b. The plurality of rungs 230 can be spaced apart from each other and distributed
along the length 213 of the corresponding track member 110a,b. More specifically, each
of or any of the rungs 230 can be secured to the first rail 210a,b or the second rail
220a,b by any useful fastening method such as mechanical crimping, welding, and/or
separate fasteners. In some aspects, each of or any of the rungs 230 can be hollow. In
some aspects, each of or either of the track members 110a,b can comprise one or more
reinforcements 260, which can help maintain an angle between one of the plurality of
rungs 230 and the first rail 210a,b and between one of the plurality of rungs 230 and the
second rail 220a,b. Each of the plurality of rungs can define a circular shape in cross-
section (or a shape that is substantially circular, meaning not considering surface texture
such as, for example and without limitation, a non-smooth surface resulting from grooves
defined in an outer surface of the rungs).

[0078] Again, the track assembly 110 can comprise the guide assembly 140, which can be
secured to a track member such as, for example and without limitation, the second track
member 110b. The guide assembly 140 can comprise a guide 240, which in some
aspects can comprise a rotating element 245 such as, for example and without limitation,
a pulley. The rotating element 245 can have rotational symmetry. In some aspects, the
guide 240 can define a surface, which can be stationary, across which the flexible
connecting element 150 (shown in Figure 1A) can otherwise pass.

[0079] Figure 3 is a rear detail perspective view of a second end or top end 116 of the track
assembly 110 of Figure 1A. The guide assembly 140, which again can be configured to
guide passage of the flexible connecting element 150 (shown in Figure 1A) therethrough,
can be secured to the second end 116b of the second track member 110b. In some
aspects, as shown, the guide assembly 140 can extend from the first rail 210b to the
second rail 220b. In some aspects, the guide assembly 140 can extend from and can be

secured to one of the rungs 230. As shown, the guide 240 and, more specifically, the

10
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rotating element 245 thereof can be positioned in or aligned along at least one axis with
a centerline 341 of the guide assembly 140 and, more generally, a centerline 311 of the
track assembly 110 along the lateral direction 104. The guide assembly 140 can be
secured to each of the first rail 210b and the second rail 220b. More specifically, the
guide assembly 140 can be secured to each of the first rail 210b and the second rail
220b with one or more fasteners 349 such as, for example and without limitation, bolt-
and-nut combinations. The guide assembly can comprise a cap or base 344. The base
344, which can comprise a first panel 344a and a second panel 344b, can define a non-
planar shape in which the second panel 344b is angled with respect to the first panel
344a. Such a non-planar shape can increase the rigidity of the base 344 and its
resistance against bending under load (e.g., loading of the guide 240 and impact loads
during transport of the track assembly 110). Each of or either of the panels 344a,b can
be flat or planar except, for example, at an intersection therebetween.

[0080] Figure 4 is a rear exploded view of the guide assembly 140 of Figure 2. The guide
240 can be secured to the base 344. The rotating element 245 can be secured to the
guide 240. The guide 240 can comprise one or more panels or flanges such as side
flanges 410a,b and guide flanges 410c,d. Each of or any of the flanges 410a,b,c,d can
be flat. In some aspects, as shown, the flanges 410a,b,c,d can define identical or
substantially identical detail (where “substantially identical” means identical in all aspects
materially affecting function). Each of or any of the flanges 410a,b,c,d and, more
specifically, tabs 419 thereof can be received within openings 448 defined in the base
344. Such interaction between the tabs 419 and the opening 448 can fix a position of
each of or any of the flanges 410a,b,c,d in the lateral direction 104. The rotating element
245 can define a concave surface or a groove 445 in a radially outer surface, which can
be sized and configured to receive the flexible connecting element 150 (shown in Figure
1A) therein. The rotating element 245 and each of or any of the flanges 410a,b,c,d and,
more specifically, openings defined therein can be configured to receive one or more
mounting fasteners 490 (e.g., a bolt and nut combination or a clevis pin and cotter pin
combination). More specifically, the mounting fasteners 490 can comprise a first portion
492 (e.g., a bolt, as shown, or a clevis pin) and a second portion 494 (e.g., a nut, as
shown, or a cotter pin). Any two or more of the aforementioned components of the guide
assembly 140 can be aligned along a guide axis 441, which can be aligned with the
lateral direction 104. The rotating element 245 and, more generally, the guide 240 can
be aligned with the centerline 341.

[0081] Figure 5 is a sectional view of the track assembly 110 of Figure 1A taken along line
5-5 of Figure 1A, Figure 6A is a sectional view of the track members 110a,b of the track

assembly 110 of Figure 5 with other components removed for clarity, and Figure 6A is a
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detail sectional view of the track assembly 110 of Figure 1A. Each of or any of the first
rail 210a,b and the second rail 220a,b can comprise a beam. More specifically, in some
aspects, each of or any of the first rail 210a,b and the second rail 220a,b can define a
constant cross-section from the respective first end 115a,b to the respective second end
116a,b, not counting openings defined therein for receiving components such as, for
example and without limitation, the rungs 230 or fasteners and, more generally, not
counting modifications made after fabrication of the first rail 210a,b and the second rail
220a,b.

[0082] Each of or any of the first rail 210a,b and the second rail 220a,b can comprise a rail
body 600. In some aspects, as shown in Figure 6A, the rail body 600 can be or can
define an I-beam or I-shaped beam. The rail body 600 can comprise a main member or
web 610, which can define a vertical centerline 611 and can define a first edge 613 and
a second edge 614 distal from the first edge 613. The rail body 600 can comprise a first
flange 620, which can intersect or extend from the first edge 613 of the web 610. The rail
body 600 can comprise a second flange 630, which can intersect or extend from the
second edge 614 of the web 610. Each of or either of the flanges 620,630 can extend
beyond the web 610 in the lateral direction 104 and can define flange widths 627,637.
The rail body 600 can define an overall height 603. Each of or either of the flanges
620,630 can define bulbous portions or enlarged portions 650, each of which can define
a radius 657. The web 610 can define an inboard surface 615 and an outboard surface
616. Either or each of the flanges 620,630 can define a respective inner surface 625,635
and a respective outer surface 626,636.

[0083] In some aspects, as shown, the rail body 600 can be symmetric about the vertical
centerline 611. In some aspects, as shown, the rail body 600 can be symmetric about a
transverse centerline 612. In some aspects, as shown, the rail body 600 can be
symmetric about both of the centerlines 611,612. In some aspects, the rail body 600
need not display any symmetry. In some aspects, the rail body 600 can define a T-beam
or T-shaped beam, in which case a single flange 620 can extend from the first edge 613
or the second edge 614 of the web 610. In some aspects, the rail body 600 can define a
C-beam or C-shaped beam or C-channel.

[0084] As shown in Figure 6B, the first flange 620 of the first rail 210a of the first track
member 110a can be in facing contact with the first flange 620 of the first rail 210b of the
second track member 110b. Similarly, as shown in Figure 5, the first flange 620 of the
second rail 220a (shown in Figure 5) of the first track member 110a can be in facing
contact with the first flange 620 of the second rail 220b (shown in Figure 5) of the second

track member 110b. When the rail body 600 is a T-beam, which can therefore lack the
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second flange 630, the single first flange 620 of the rail body 600 of each of the first rail
210a,b and the second rail 220a,b can contact each other.

[0085] As also shown in Figure 6B, one of the clamps 119 can be configured to hold the first
flange 620 of the first rail 210a of the first track member 110a in facing contact with the
first flange 620 of the first rail 210b of the second track member 110b. Similarly, as
shown in Figure 5, another of the clamps 119 can be configured to hold the first flange
620 of the second rail 220a of the first track member 110a in facing contact with the first
flange 620 of the second rail 220b of the second track member 110b.

[0086] As shown in Figure 9, the carriage assembly 120 can comprise a plurality of
rotating elements or moving elements 950, each of which can be secured to the frame
910.

[0087] Skipping ahead, Figure 26 is a partial sectional view of the rail 210,220 for use in the
track member 110a,b of the track assembly 110 and the moving element 950 of the
carriage assembly 120 taken along line 5-5 of Figure 5, each of the rail 210,220 and the
moving element 950 being in accordance with another aspect of the current disclosure.
In some aspects, as shown, each of or either of the flanges 620 can comprise a curved
shape in cross-section and can extend from the web 610 at an angle other than 90
degrees. In some aspects, a shape of the rail 210,220 can incorporate half of the rail
body 600 shown in Figure 6A by removing, for example, one half (e.g., an inboard half
extending past the web 610 towards the right-hand side of Figure 6A) of each of the first
flange 620 and the second flange 630. In some aspects, as shown, the first flange can
comprise a first portion 2610, a second portion 2620, and a connector 2630 joining the
first portion 2610 and the second portion 2620. The first portion 2610 can be a first
horizontal portion and can be aligned with or parallel to the lateral direction 104, the
second portion 2620 can be a second horizontal portion and can be aligned with or
parallel to the lateral direction 104, and the connector 2630 can be a vertical connector
and can be perpendicular to the lateral direction 104. The first portion 2610 and the
second portion 2620 can define a gap 2680 therebetween. For clarity, the remaining
portions of the carriage assembly 120, which can comprise the moving elements 950,
are not shown.

[0088] Figure 27 is an end view or side view of the moving element 950 of Figure 26. In
some aspects, as shown, each of the moving elements 950 can comprise the wheel
1350, which can define an annular groove 1468.

[0089] Figure 28 is a partial sectional view of the track assembly 110 incorporating the rails
210,220 and the moving elements 950 of Figure 26. Again, for clarity, the remaining
portions of the carriage assembly 120, which can comprise the moving elements 950,

are not shown.
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[0090] Figure 29 is a partial sectional view of the track assembly 110 and the carriage
assembly 120 taken along line 5-5 of Figure 5 and similar to the detail 6B of Figure 5,
each of the track assembly 110 and the carriage assembly 120 being in accordance with
yet another aspect of the current disclosure. In some aspects, again, each of or either of
the flanges 620 can extend from the web 610 at an angle other than 90 degrees. In
some aspects, the web 610 can comprise a first portion 610a and a second portions
610b extending from and angled with respect to (e.g., towards an outboard end or side of
the track assembly 110) the first portion 610a. In some aspects, as shown, the first
flange 620 can further comprise a fourth portion 2840, which can extend from the second
portion 2620. More specifically, the fourth portion 2840 can contact the web 610. The
fourth portion 2840 can be a vertical portion and can be perpendicular to the lateral
direction 104. The first portion and the second portion 2630 can define the gap 2680
therebetween. In some aspects, as shown, the first rail 210a of the first track member
110a and the first rail 210b of the second track member 110b can vary in shape. As
shown, the first rail 210 can comprise the first flange but without the second portion
2620, the connector 2630, or the fourth portion 2840. Each of or any of the moving
elements 950 can be or can comprise the moving elements 950 shown in Figure 27. In
some aspects, in keeping with the structures disclosed herein, other shapes of the rail
body 600 can be utilized.

[0091] Skipping back, Figure 7 is a detail front perspective view of the track assembly 110 of
Figure 1A taken from detail 7 of Figure 1A showing the clamp 119 of the track assembly
110. As shown, the clamp 119 can be secured to the first rail 210a of the first track
member 110a and can be engaged with the first rail 210b of the second track member
110b. Similarly, as shown in Figure 5, the clamp 119 can be secured to the second rail
220a of the first track member 110a and can be engaged with the second rail 220b of the
second track member 110b. More specifically, as shown, each of or any of the clamps
119 can be secured to the inboard surface 615 of the first rail 210a,b or the inboard
surface 615 of the second rail 220a,b. Each of or any of the clamps 119 can be secured
to the first rail 210a,b or the second rail 220a,b with one or more fasteners 790. In some
aspects, each of the fasteners 790 can be any fastener configured to be removable such
as, for example and without limitation, a bolt-and-nut combination. In some aspects,
each of the fasteners 790 can be any fastener configured to be permanent (not
removable without damage to the fastener 790 and/or the connection) such as, for
example and without limitation, a rivet.

[0092] Each of or any of the clamps 119 can define a mounting portion 710 and an
engagement portion 720. The engagement portion 720 can define an engagement

feature 728, which can be or can define a groove or recess. As shown, exemplarily for
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either side of the track assembly 110, the engagement portion 720 and the engagement
feature 728 can wrap around the enlarged portions 650 of the first flanges 620 of the first
rails 210a,b. More specifically, as shown the engagement feature 728 can define a
stadium, pill, or oblong shape in cross-section (or substantially so, not counting any
opening in the shape to allow for passage of the flanges 620 of the first rails 210a,b or
the second rails 220a,b).

[0093] Figure 8A is a front perspective view and Figure 8B is a rear perspective view of the
clamp 119 of Figure 7. The clamp 119 can define a first side 813 defining the mounting
portion 710, the second side 814 defining the engagement portion 720, a first end 815,
and a second end 816. The clamp 119 and, more specifically, the mounting portion 710
thereof can define one or more openings 880, which can be sized to receive the
fasteners 790 (shown in Figure 7). In some aspects, as shown, each or any of the
openings 880 can define a square shape, which can accommodate as desired instances
of the fastener 790 comprising complementary geometry (e.g., a square shoulder under
the head of a carriage bolt, which can engage the square shape of the opening 880 and
thereby resist rotation even when tightened). In some aspects, as shown, the clamp 119
can specifically define a pair—or at least a pair—of the openings 880.

[0094] Figure 8C is a front perspective view of the clamp 119 of Figure 7 in accordance with
another aspect of the current disclosure. In some aspects, as shown, each or any of the
openings 880 can define a round shape. In some aspects, as shown, the clamp 119 can
specifically define four—or at least four—of the openings 880.

[0095] Figure 8D is a top view or end view of the clamp 119 of Figure 7. In some aspects, at
least a portion of the engagement feature 728 can define a radius 857. As shown, each
radiused end of the engagement feature 728 when having the stadium shape in cross-
section can define the radius 857. Edges of the clamp 119—and of another other
component or assembly of the material hoist system 100—can define an edge treatment,
e.g., aradius or chamfer, to facilitate manufacturability, ergonomics, and/or product
safety. Walls of the clamp 119—and of another other component or assembly of the
material hoist system 100—can likewise define, for similar or other reasons, a constant
thickness or a substantially constant thickness (“substantially constant” meaning within
an acceptable range for the manufacturing process used to manufacture the clamp 119
or other component or assembly). Each or any of the clamps can define a rectangular
shape or substantially rectangular shape (meaning rectangular except in materially
insignificant areas, e.g., edge or corner radii).

[0096] Figure 9 is a side perspective view of the carriage or carriage assembly 120 of Figure
1A. The carriage assembly 120 can comprise a frame 910 and can define a bottom end

or first end 905 and a top end or second end 906. In some aspects, the frame 910 can
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comprise a first portion 920 and a second portion 930. In some aspects, the frame 910
can comprise only the first portion 920. The first portion 920 can be configured to slidably
secure to a track member such as the track member 110a of the track assembly 110.
The second portion 930 can be coupled to the first portion 920. The frame 910 and, more
specifically, either or both of the first portion 920 and the second portion 930 can be
formed from separate frame members 940, which can be joined together in various
geometric arrangements as shown, including in arrangements in which the frame
members 940 (which can be, e.g., vertical and horizontal members or longitudinal and
lateral members) are angled at 90 degrees with respect to each other. In some aspects,
the frame members 940 can be joined by welding. In some aspects, the frame members
940 can be joined by fasteners. Each of or any of the frame members can be rectilinear
as shown. The first portion 920 of the frame 910 can define a depth 922, a longitudinal
width 923, and a lateral width 924. Similarly, the second portion 930 of the frame 910
can define a depth 932, a longitudinal width 933, and a lateral width 934. Each of or
either of the lateral widths 924,934 can be greater than the lateral width 114 (shown in
Figure 1A) of the track assembly 110 (shown in Figure 1A) and, more specifically, the
lateral width 214 (shown in Figure 2) of the track members 110a,b (shown in Figure 2)
thereof.

[0097] In some aspects, as shown, the second portion 930 or a portion thereof can be
angled—or can be configured to be angled—uwith respect to the first portion 920, which
can help a user more conveniently place and optionally secure the load 80 (shown in
Figure 1B) on the carriage assembly 120. To help support the load 80, each of either of
the first portion 920 or the second portion 930 can comprise a panel and/or can define a
surface. As shown, for example and without limitation, the first portion 920 can comprise
a panel 925 (e.qg., a vertical panel or back panel), and the second portion 930 can
comprise a panel 935 (e.g., a horizontal panel or shelf panel). In some aspects, as
shown, each of or either of the panels 925,935 can be formed from a solid material. In
some aspects, each of or either of the panels 925,935 can define openings (e.g., to save
weight or to secure the load 80).

[0098] The frame 910 and, more specifically, the first portion 920 thereof can define a track
cavity 980, which can be sized and configured to receive the track assembly 110 therein.
More specifically, the first portion 920 can comprise a base 926 and legs 927a,b, which
can extend from the base 926 and can be angled with respect to the base 926. As
shown, the legs 927a,b can be angled at 90 degrees with respect to the base 926. As
such, in some aspects, the first portion 920 of the frame 910 can, at least in part, define
a C-shape when viewed along the longitudinal direction 103. Either of or each of the first

portion 920 and the second portion 930 can define one or more lugs 960, each of or any
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of which can facilitate joining of the second portion 930 to the first portion 920. In some
aspects, as shown, each of or any of the lugs 960 can be formed monolithically as part of
another component such as one of the frame members 940. In some aspects, each of or
any of the lugs 960 can be formed as a separate component and joined with a fastener
and/or welding.

[0099] One or more fasteners 990 can couple the second portion 930 to the first portion
920. In some aspects, each of the fasteners 990 can be quick-release fasteners (i.e., a
fastener not requiring a tool other than a user’'s hand to engage or disengage). In some
aspects, each of the fasteners 990 can be any other connecting element such as, for
example and without limitation, a bolt-and-nut combination. The frame 910 and, more
specifically, the first portion 920 thereof can define an opening 918, which can receive
the flexible connecting element 150 (shown in Figure 1A) or an adapter 1890 (shown in
Figure 18, e.g., an eye bolt) configured to receive the flexible connecting element 150.
The carriage assembly 120 and any one or more portions thereof (e.g., the frame 910)
can be symmetric about a centerline 1201 (shown in Figure 12) of the carriage assembly
120. The centerline 1201 can be aligned with the longitudinal direction 103.

[00100] Again, the carriage assembly 120 can comprise the plurality of moving elements
950, each of which can be secured to the frame 910. As shown, each of the plurality of
moving elements 950 can be secured to an inside portion or surface of the legs 927a,b
of the first portion 920 of the frame 910. An axis of each of or any of the plurality of
moving elements 950 can be aligned with the lateral direction 104.

[00101] Figure 10 is a bottom perspective view of the carriage assembly 120 of Figure 1A.
The frame 910 and, more specifically, the second portion 930 thereof can comprise one
or more support members 1030a,b, which can maintain a position of the second portion
930 with respect to the first portion 920. The support members 1030a,b can also
constitute one of the aforementioned frame members 940. As shown, the first portion
920 and the second portion 930 can define an angle 907 therebetween. As shown, the
angle 907 can measure 90 degrees. The angle 907, and therefore also the position or
orientation of the second portion 930 with respect to the first portion 920, can be
adjustable or collapsible by or upon, for example and without limitation, removal of the
fasteners 990 shown coupling the second portion 930 to the first portion 920 and/or
removal of the support member 1030a,b. At least two of the plurality of moving elements
950 can be positioned on each side of the carriage assembly 120 and, more specifically,
the frame 910 thereof.

[00102] Figure 11 is a side view of the carriage assembly 120 of Figure 1A. As shown, the
axis 951 of one of the plurality of moving elements 950 can be offset or staggered in a

direction parallel to an extension direction 1103 of the second portion 930 of the carriage
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assembly 120 from the axis 951 of another of the plurality of moving elements 950 by an
offset distance 1107.

[00103] Figure 12 is a rear view of the carriage assembly 120 of Figure 1A. As shown, the
axes 951 of the moving elements 950 on opposite sides and, more specifically, opposing
legs 927a,b of the frame 910 can be aligned with each other. As also shown, the moving
elements 950 on each side of the frame 910 and, more specifically, a centerline of each
can be aligned with each other along the longitudinal direction 103. A spacing 954
between axially facing inner surfaces of the moving elements 950 can be greater than or
equal to the lateral width 214 of the track members 110a,b to facilitate receipt of the track
members 110a,b and, more generally, the track assembly 110 within the track cavity
980. A spacing 952 between axially innermost surfaces of the moving elements 950 can
be less than or equal to the lateral width 214 of the track members 110a,b to facilitate
engagement of the carriage assembly 120 with the track members 110a,b and, more
generally, the track assembly 110. Again, the carriage assembly 120 can define the
centerline 1201.

[00104] Figures 13A-13D illustrate the moving element 950 of the carriage assembly 120
of Figure 1A. Figure 13A is specifically an outside perspective view and Figure 13B is a
side view of the moving element 950. The moving element 950 can comprise a hub 1310
and a wheel 1350. In some aspects, as shown, the hub 1310 can be separate from the
hub 1310. In some aspects, the hub 1310 can be a monolithically formed central portion
of the moving element 950. The moving element 950 can further comprise a fastener
1390, which can secure the moving element 950 to the frame 910 (shown in Figure 12).
At least a first portion or head 1392 of the fastener 1390 can be received within an axial
end cavity 1358 defined in the wheel 1350. A second portion or shaft (not shown) of the
fastener 1390, which can be threaded, can be received at least partially within a main
bore 1380 (shown in Figure 13C) of the moving element 950 and, more specifically, the
wheel 1350. The second portion of the fastener 1390 can be configured to be received
within the frame 910 (shown in Figure 12). The hub 1310 can comprise an anti-friction
assembly 1320. The hub 1310 can comprise one or more fasteners 1329, which can
secure the anti-friction assembly 1320 and, more generally, the hub 1310 inside the
wheel 1350. Each of the one or more fasteners 1329 can be a snhap-ring or locking ring
and can be received within an annular groove defined proximate to one or both axial
ends of the anti-friction assembly 1320.

[00105] The wheel 1350 can comprise a guide disc 1360, which can define a diameter
1367 (shown in Figure 13B). The wheel 1350 can comprise a first axial protrusion 1362,
which can extend from the guide disc 1360 and towards the track assembly 110 (shown

in Figure 15) in an assembled condition of the carriage assembly 120 and can define an
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inboard axial end or engagement end or first end 1305 of the moving element 950 and,
more specifically, the wheel 1350. The wheel 1350 can comprise a second axial
protrusion 1364, which can extend from the guide disc 1360 and towards the frame 910
in an assembled condition of the carriage assembly 120 (shown in Figure 15) and can
define an outboard axial end or mounting end or second end 1306 (shown in Figure 13D)
of the moving element 950 and, more specifically, the wheel 1350. The first axial
protrusion 1362 of the wheel 1350 can define a diameter 1372, which can be less than
the diameter 1367. The second axial protrusion 1364 of the wheel 1350 can define a
diameter 1374 (shown in Figure 13D), which can itself be less than the diameter 1367.
The diameters 1372,1374 can be equal.

[00106] Figure 13C is an inside perspective view and Figure 13D is an outside perspective
view of the wheel 1350 of the moving element 950. As shown, the first axial protrusion
1362 can define a concave surface. More specifically, as shown in Figure 15, a radially
outer surface of the first end 1305 of the moving element 950 can define a concave
shape, which can be configured to receive the enlarged portion 650 (shown in Figure 6A)
of the first rails 210a,b (shown in Figure 6B) and the second rails 220a,b (shown in
Figure 6B) of the track members 110a,b (shown in Figure 6B). As shown in Figure 13D,
a radially outer surface of the second axial protrusion 1364 can define a cylindrical
shape. Each of or either of the axial end cavity 1358 and the main bore 1380 can define
a cylindrical surface.

[00107] Figure 14 is a sectional view of the moving element 950 of Figure 13A taken along
line 14-14 of Figure 11. The hub 1310 and, more specifically, the anti-friction assembly
1320 can comprise a bearing assembly 1410. In some aspects, as shown, the bearing
assembly 1410 can comprise ball bearings 1415, which can be lubricated with a
lubricating fluid (not shown) sealed within the bearing assembly 1410 with seals 1420.
The bearing assembly 1410 can further comprise an inner race 1430 and an outer race
1440. In some aspects, the bearing assembly 1410 can comprise another type of
bearings, e.g., roller bearings. The hub 1310 can define a hub bore 1418, which can be
sized to receive the fastener 1390 (shown in Figure 13A). The first axial protrusion 1362
can define the annular groove 1468, which can define a radius 1467 and can be sized to
match the radius 657 (shown in Figure 6A) of the first rails 210a,b (shown in Figure 6B)
and the second rails 220a,b (shown in Figure 6B) of the track members 110a,b (shown in
Figure 6B).

[00108] Figure 15 is a bottom perspective view of the material hoist system 100 of Figure
1A showing the carriage assembly 120 received about and engaged with the track
assembly 110, Figure 16A is a detail bottom view of the material hoist system 100 of

Figure 1A taken from detail 16A of Figure 15, and Figures 16B-16D are detail bottom
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views of the material hoist system 100 of Figure 1A taken from detail 16B of Figure 16A
(with Figures 16C and 16D also being taken along lines 16C-16C and 16D-16D,
respectively, of Figure 17A). As shown, a shape of a surface of the inboard axial end
1305 (shown in Figure 16A) of at least one of the moving elements 950 and, more
specifically, a shape of the groove 1468 of the first axial protrusion 1362 of the moving
element 950 can match a shape of a surface of a corresponding track member 110a,b.
Note that any apparent misalignment visible between the moving element 950 and the
mating portions of the track assembly 110 as drawn can be the result of “play” or
adjustability in an axial direction with respect to the axis 951 (shown in Figure 16B) of the
wheel 1350 or with respect to the hub 1310. During operation, each wheel 1350 (Figure
16A) of the moving element 950 and, more specifically, the groove 1468 (shown in
Figure 16A) defined therein can be configured to automatically align with and “track” a
mating surface (e.g., the enlarged portion 650 shown in Figure 16C).

[00109] Each of or any of the moving elements 950 can be mounted to a fastener 1690
(shown in Figure 16C), which can be received within or otherwise mounted to the frame
910 and can define a first axial end 1695 and a second axial end 1696. The fastener
1690, which can be a shaft defining a cylindrical outer surface, can be sized to be
received within the moving element 950 and, more specifically, the hub bore 1418
defined therein. The fastener 1390 can secure the moving element 950 to the fastener
1690 and, more specifically, can be received within a threaded bore 1698 defined in the
second axial end 1696 of the fastener 1690.

[00110] As shown in Figure 16D, the offset distance 1107 (also shown in Figure 11) can be
set to capture the first rails 210a,b between two upper moving elements 950 and one
lower moving element 950 or between one upper moving element 950 and two lower
moving elements 950—or in any other desired combination of moving elements 950
configured to slidably couple to the track assembly 110. As shown again, the clamp 119
can itself hold the first rails 210a,b together, as part of the track assembly 110 and with
or without the carriage assembly 120 in position.

[00111] Similarly, the offset distance 1107 on an opposite side of each of the track
assembly 110 and the carriage assembly 120 can be set to capture the second rails
220a,b between two upper moving elements 950 and one lower moving element 950 or
between one upper moving element 950 and two lower moving elements 950—or in any
other desired combination of moving elements 950 configured to slidably couple to the
track assembly 110. Similarly as well, the clamp 119 can hold the second rails 220a,b
together, again with or without the carriage assembly 120 in position.

[00112] Figure 17A is a side view of the material hoist system 100 of Figure 1A showing the

carriage assembly 120 engaged with the track assembly 110, wherein the track
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assembly 110 and, more specifically, the rails 210,220 thereof are straight or rectilinear
when viewed from the side. The first flanges 620 and, more specifically, the enlarged
portions 650 of the respective first flanges 620 of the second rails 220a,b are captured
between the upper and lower moving elements 950, which are fixed in their positions by
the frame 910 of the carriage assembly 120.

[00113] Figure 17B is a side view of the material hoist system 100 of Figure 1A showing the
carriage assembly 120 engaged with the track assembly 110, wherein the track
assembly 110 and, more specifically, the rails 210,220 thereof are curved when viewed
from the side. Again, the first flanges 620 and, more specifically, the enlarged portions
650 of the respective first flanges 620 of the second rails 220a,b are captured between
the upper and lower moving elements 950. Because of the curve defining a radius 1770
in the second rails 220a,b at an interface between the second rails 220a,b (and similarly,
in the first rails 210a,b at an interface between the first rails 210a,b shown in Figure 15),
the offset distance 1107 can be reduced to ensure that the moving elements 950 remain
in continuous contact with the track assembly 110. The offset distance 1107 can be
adjusted by adjusting the position of the moving elements 950 on the frame 910.

[00114] Figure 18 is a side view of the material hoist system 100 comprising the track
assembly 110, the carriage assembly 120, and the drive assembly 130 in accordance
with another aspect of the current disclosure. As shown, the second portion 930 of the
carriage assembly 120 can be in a lowered or retracted position and the flexible
connecting element 150 can extend from the drive assembly 130 to the carriage
assembly 120. More specifically, the flexible connecting element 150 can be coupled to
the adapter 1890 of the carriage assembly 120 and can be coupled to a drum (not
shown) of the drive assembly 130 through an opening defined in the drive assembly 130.
As shown, the flexible connecting element 150 can pass through the guide assembly
140, which can be coupled to the second end 116b or can define the second end 116b of
the second track member 110b.

[00115] Figure 19A is a side view of the material hoist system 100 in a fully retracted
position in accordance with another aspect of the current disclosure. Again, the material
hoist system 100 can comprise the track assembly 110, the carriage assembly 120, and
the drive assembly 130. As shown, the second portion 930 of the carriage assembly 120
can be in the lowered or retracted position, and the flexible connecting element 150 is
removed for clarity. The track assembly 110 can comprise a third track member 110c,
which in some aspects can be rotatably coupled or hingedly secured to the second track
member 110b via a hinge 1910.

[00116] The third track member 110c can define a bottom end or first end 115c and a top

end or second end 116¢, which can be distal from the first end 115c. The track member
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110c—and any subsequent track members beyond the third track member 110c,
including with respect to other descriptions of the third track member 110c disclosed
herein—can comprise a first beam or rail 210c and a second beam or rail 220c. Each of
the first rail 210c and the second rail 220c¢ can define a first end and a second end,
which can be distal from the first end. The first rail 210c (not shown) and the second rail
220c can be parallel to each other and to the longitudinal direction 103. Each of the first
rail 210c and the second rail 220c can define a length, which in some aspects can be at
least 4 feet. In some aspects, the length of the first rail 210c and the second rail 220c¢
and, more generally, the track member 110c¢ can be at least 8 feet. In some aspects, the
length of the first rail 210c and the second rail 220c and, more generally, the track
member 110c can be at least 12 feet. In some aspects, the length of each of the second
track member 110b, the third track member 110c and subsequently added track
members can be shorter or longer than the length of the first track member 110a. In
some aspects, each of the first rail 210c and the second rail 220c can be formed
monolithically. In some aspects, each of the first rails 210c and the second rail 220c can
be formed from multiple pieces or sections, e.g., by fastening or welding. The track
member 110c can define a lateral width or width (not shown but similar to the widths
114,214 shown in Figures 1 and 2, respectively), which can be at least 18 inches, plus or
minus 6 inches. The track member 110c can comprise a plurality of cross members or
rungs 230, which can extend from the first rail 210c to the second rail 220c. The plurality
of rungs 230 can be spaced apart from each other and distributed along the length 213
(shown in Figure 2) of the corresponding track member 110c. More specifically, the
rungs 230 can be as discussed with respect to the track members 100a,b. The track
assembly 110 can comprise the guide assembly 140, which can be secured to the third
track member 110c.

[00117] In some aspects, the second track member 110b, the third track member 110c, and
any additional track members can be joined or, more specifically, spliced to the first track
member 110a and/or each other. More specifically, any two track members 110a,b,c can
be spliced to each other with one or more splices or splice plates 109 such as, for
example and without limitation, shown more specifically in U.S. Provisional Application
Nos. 63/439,541, filed January 17, 2023. Any two or more track members 110a,b,c can
be configured to remain stationary in all directions with respect to each other such that
they function together as a single track 110. The track 110 can be portable. More
specifically, the track 110 can be configured to set up only temporarily at a particular
location and be able to use and then remove without any tools and without modification

of the elevated structure 50.
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[00118] The material hoist system 100 can comprise a transport wheel 1950, which can
facilitate transport and adjustment of the system 100. In some aspects, the wheel 1950
can be locked against rotation such that, during use, the bottom end 115 of the track
assembly 110 of the system 100 does not move relative to the first position or ground 40
(shown in Figure 1A). For example and without limitation, a simple wedge, with can be in
the form of an L-shaped bracket turned upside down (i.e., with a bend joining legs of the
bracket pointing up), can wedge against the wheel and lock it. The system 100 can
comprise a plurality of transport wheels 1950, one of which can be secured to each rail
210,220.

[00119] Figure 19B is a side view of the material hoist system 100 of Figure 19A between
the fully retracted position and an extended position. An open angle 1970 can be defined
between the third track member 110¢ and the second track member 110b. As shown, the
open angle 1970 is approximately 30 degrees.

[00120] Figure 19C is a side view of the material hoist system 100 of Figure 19A with the
third track member 110c in the retracted position and the second track member 110b in
the extended position. As shown, the first end 115b of the second track member 110b
can be offset from the first end 115a of the first track member 110a by a first extension
distance 1930b and the height 170 (shown in Figure 1B) that is reachable by the track
assembly 110 can be extended.

[00121] Figure 19D is a side view of the material hoist system 100 of Figure 19A with the
second track member 110b in the retracted position and the third track member 110c in
the extended position. In a fully open position, as shown, the open angle 1970 can
measure 180 degrees. As shown, the second end 116b of the third track member 110c
can be offset from the second end 116b of the second track member 110b by a second
extension distance 1930c and the height 170 (shown in Figure 1B) that is reachable by
the track assembly 110 can be extended.

[00122] Figures 20A-21C illustrate the hinge 1910 of the track assembly 110 of Figure
19A. Figure 20A is specifically a side perspective view of the hinge 1910. The hinge
1910 can comprise a first portion 2010 joined to one track member such as the second
track member 110b (shown in Figure 21A) and a second portion 2020 joined to another
track member such as the third track member 110c¢ (shown in Figure 21A). Each of or
either of the first portion 2010 and the second portion 2020 can comprise mounting
flanges 2012,2022 and working flanges 2016,2026, respectively. The respective
mounting flanges 2012,2022 can be joined to the working flanges 2016,2026 with
connecting flanges 2014,2024 and can be offset from each other along a direction of the
axis 2031 to provide clearance for the flanges 620 of the first rails 210a,b (shown in

Figure 21A) and the second rails 220a,b (shown in Figure 21A) during assembly.
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[00123] The first portion 2010 and the second portion 2020 of the hinge 1910 can be joined
to each other with a hinge lock 2030. By pushing a knob 2035 of the hinge lock 2030 in a
direction towards the first portion 2010 and the second portion 2020 along an axis 2031
of the hinge lock 2030, the hinge lock 2030 can be disengaged and the second portion
2020 can be rotated with respect to the first portion 2010. More specifically, pushing of
the knob 2035 in a disengagement direction or direction 2003 can push pins 2040a,b
(shown in Figure 20B) away from the second portion 2020. By releasing the knob 2035
in a direction away from the first portion 2010 and the second portion 2020 back along
the axis 2031 of the hinge lock 2030, the hinge lock 2030 can be re-engaged and a
rotational position of the second portion 2020 can be locked with respect to the first
portion 2010. More specifically, release of the knob 2035 can draw the pins 2040a,b
back towards and through the second portion 2020 to mechanically lock the rotational
position of the second portion 2020 with respect to the first portion 2010. Rotation can be
possible only by again disengaging the hinge lock 2030 or by shearing of the pins
2040a,b, which can be avoided by making the pins 2040a,b sufficiently strong. The first
portion 2010 and the second portion 2020 can define respective openings 2018,2028 for
mounting the hinge 1910 to any two track members such as, for example and without
limitation, the track members 110b,c. The hinge lock 2030 can be, for example and
without limitation, a Model 36-32 series hinge lock from WernerCo.

[00124] Figure 20B is a side perspective view of the hinge 1910 of the track assembly 110
of Figure 19A during assembly to the second track member 110b. As shown, each of the
first portion 2010 and the second portion 2020 can be joined to one side the respective
track members 110b,c (track member 110c shown in Figure 21A) with fasteners 2090
through openings 2018,2028 defined in the portions 2010,2020 and through matching
openings defined in the track members 110b,c.

[00125] Figures 21A-21C illustrate a process of opening the track assembly 110
assembled with the hinge 1910. Figure 21A is specifically a side perspective view of the
track assembly 110 showing the hinge 1910 of the track assembly 110 in a retracted
position. Figure 21B is a side perspective view of the track assembly 110 of Figure 21A
showing the hinge 1910 between the retracted position of Figure 21A and an extended
position shown in of Figure 21C. As shown, the open angle 1970 can measure between
0 and 180 degrees during this step. Figure 21C is a side perspective view of the track
assembly 110 of Figure 21A showing the hinge in the extended position.

[00126] Figure 22 is a side perspective view of a track lock assembly 2200 of the track
assembly 110 of Figure 1A. The track lock assembly 2200 can be fixed to one of the
track members such as, for example and without limitation, the second track member

110b. While sliding the second track member 110b with respect to the first track member
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110a, a lever 2210 of the track lock assembly 2200 can snap around the rung 230 of the
first track member 110a and lock the track members 110a,b together. The track lock
assembly 2200 can be, for example and without limitation, Model 28-11 rung lock kit
from WernerCo.

[00127] Figure 23A is a side view of the material hoist system 100 of Figure 1A taken along
line 23-23 of Figure 1A showing the carriage assembly 120 engaged with the track
assembly 110 at an area of transition from the two track members 110a,b to the single
track member 110b, and Figure 23B is a side view of the material hoist system 100 of
Figure 1A taken along line 23-23 of Figure 1A showing the carriage assembly 120
engaged with the track assembly 110 at an area of the track assembly comprising only
the single track member 110b. While engagement of the carriage assembly 120 with a
single flange 620 of the second track member 110b instead of the two flanges 620 of the
track members 110a,b can result in a slightly looser fit of the carriage assembly 120 on
the track assembly 110, the carriage assembly 120 can nonetheless remain slidably
engaged with the track assembly 110. The presence of the two moving elements 950 in
the upper positions, i.e., on top of the flange 620 can result in two points of contact
between the two moving elements 950 and the flange 620 on each side of the track
member 110b: two points of contact between the two moving elements 950 and the
flange 620 of the first rail 210b and two points of contact between the two moving
elements 950 and the flange 620 of the second rail 220b. More generally, the plurality of
moving elements 950 positioned on each side of the carriage assembly 120 can be
configured to engage the first track member 110a alone, the second track member 110b
alone, the third track member 110c alone, or any two of the track members 110a,b,c
simultaneously.

[00128] Figure 24 is a front perspective view of the material hoist system 100 of Figure 1A
with the carriage assembly 120 positioned proximate to a second end or top end 116 of
the track assembly 110. As shown in Figure 1A, the track assembly 110 is extended,
with the track member 110b offset with respect to the track member 110a by the offset
distance 1930b. In an extended condition, an overall length 2413 of the track assembly
110 can be significantly increased—by at least the length 213 (shown in Figure 2) of
each of the first track member 110a and the second track member 110b minus the
minimum overlap between the first track member 110a and the second track member
110b, which can be an overlap distance corresponding in some aspects to the illustrated
overlap of two rungs 230. As shown, operation of the drive assembly 130 can wind up a
portion of the flexible connecting element 150 and thereby lift the carriage assembly 120

to a distance 2470 measured from the first end 115. With the carriage assembly 120 now
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proximate to the elevated structure 50, a user on the elevated surface 51 can remove the
load 80 lifted up the track assembly 110 by the system 100.

[00129] Figure 25 is a front perspective view of an exemplary rail 210,220 comprising a foot
2510, which can help stabilize and immobilize the lower end 115 of the track assembly
110 during use.

[00130] A method of using the material hoist system 100 can comprise extending an overall
length 2413 of the track assembly 110 by slidably moving the second track member
110b of the track assembly 110 with respect to a first track member 110a of the track
assembly 110. The method can comprise slidably moving the carriage assembly 120 of
the system 100 with respect to the track assembly 110. The method can further comprise
extending the overall length of the track assembly 110 by moving the third track member
110c of the track assembly 110 with respect to the second track member 110b. Again,
the third track member 110c can be configured to slidably or rotatably move with respect
to the second track member 110b. More specifically, the method of extending the overall
length 2413 of the track assembly 110 can comprise rotatably moving the third track
member 110cc with respect to the second track member 110b.

[00131] Various components of the material hoist system 100 can be formed from or
comprise a metal such as, for example and without limitation, steel or aluminum or a
plastic or other sufficiently strong material. More specifically, the track members 110a,b,c
and the carriage assembly and various components thereof such as, for example and
without limitation, the first rails 210a,b,c and the second rails 220a,b,c can be formed
from any material matching user preferences including a lightweight material such as, for
example and without limitation, aluminum. Each of or any of the wheels 1350 can be
formed from or can comprise any rigid material such as, for example and without
limitation, metal (e.g., aluminum, steel, or cast iron) or plastic (e.g., a reinforced
polyamide resin). The frame 910 and, more specifically, the frame members 940 thereof
can be formed from structural tubing such as, for example and without limitation, carbon
steel or aluminum tubing, which can be hollow and can define a square shape in cross-
section. In some aspects, T-slot aluminum profiles and accompanying fasteners such as
are available from 80/20, Inc. of Columbia City, Indiana, U.S.A., can be used to construct
some or all of the frame 910 and can form the frame members 940 and the various
portions of the carriage assembly 120 but with less welding. The flexible connecting
element 150 can be any flexible but strong device such as, for example and without
limitation, a rope or cable. The flexible connecting element 150 can be formed from any
sufficiently strong material such as, for example and without limitation, metal (e.g., wire
rope or wire cable or chain) or plastic (e.g., synthetic polyethylene such as high

molecular weight polyethylene (HMwPE) or even ultra-high molecular weight
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polyethylene (UHMwPE) such as the DYNEEMA fiber available in multi-stranded braided
AMSTEEL-Blue rope available from Samson Rope Technologies of Ferndale,
Washington, U.S.A.). In some aspects, a nominal diameter of the flexible connecting
element 150 can measure 3/16 inch, including when using the polyethylene rope
material. In some aspects, the diameter can be smaller, including when the flexible
connecting element 150 comprises steel cable. Each of or any of the clamps 119 can be
formed from any rigid material such as, for example and without limitation, plastic (e.g., a
reinforced polyamide resin). In some aspects, the various components can be formed
from any other material, any of which can optionally be corrosion-resistant or replaceable
for serviceability.

[00132] Various components of the material hoist system 100 can be formed from any one
or more of a variety of manufacturing processes including subtractive manufacturing
processes such as, for example and without limitation, machining, forging, stamping;
additive manufacturing processes such as, for example and without limitation, three-
dimensional printing; and any other forming and assembly processes such as, for
example and without limitation, bending and riveting.

[00133] In one exemplary aspect, a track assembly can comprise a first track member. The
track assembly can comprise a second track member coupled to the first track member.
Each of the first track member and the second track member can comprise a first rail and
a second rail. Each of the first rail and the second rail can define a first end and a second
end distal from the first end. A first flange of the first rail of the first track member can be
in facing contact with a first flange of the first rail of the second track member. A first
flange of the second rail of the first track member can be in facing contact with a first
flange of the second rail of the second track member. An overall length of the track
assembly can be adjustable. The second track member can be configured to move with
respect to the first track member. The track assembly can be configured to slidably
receive a carriage assembly configured to support a load.

[00134] In a further exemplary aspect, the track assembly of claim 1 can further comprise at
least one first clamp secured to the first rail of the first track member and engaged with
the first rail of the second track member; and at least one second clamp secured to the
second rail of the first track member and engaged with the second rail of the second
track member. In a further exemplary aspect, the at least one first clamp can be
configured to hold the first flange of the first rail of the first track member in facing contact
with the first flange of the first rail of the second track member; and the at least one
second clamp can be configured to hold the first flange of the second rail of the first track
member in facing contact with the first flange of the second rail of the second track

member. In a further exemplary aspect, the track assembly can further comprise a guide
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assembly configured to guide passage of a flexible connecting element therethrough. In
a further exemplary aspect, the track assembly can further comprise a third track
member secured to the second track member. In a further exemplary aspect, the rails of
at least one of the first track member and the second track member can be curved when
viewed from the side.

[00135] In a further exemplary aspect, a material hoist system can comprise the track
assembly, which can further comprise a drive assembly configured to wind and unwind a
flexible connecting element attached to a carriage assembly, the track assembly
configured to slidably receive the carriage assembly. In a further exemplary aspect, the
drive assembly can be fixed in a stationary position on the track assembly and is
configured to not move during operation of the material hoist system. In a further
exemplary aspect, the material hoist system can further comprise the carriage assembly.

[00136] In another exemplary aspect, a carriage assembly can comprise a frame. The
frame can comprise a first portion configured to slidably secure to a track member of a
track assembly. The track assembly can comprise a first track member; and a second
track member slidably coupled to the first track member. The frame can comprise a
second portion coupled to the first portion and configured to be angled with respect to
the first portion. The carriage assembly can comprise a plurality of moving elements
secured to the frame.

[00137] In a further exemplary aspect, each of the plurality of moving elements can
comprise a bearing. In a further exemplary aspect, at least two of the plurality of moving
elements can be positioned on each side of the carriage assembly, the at least two of the
plurality of moving elements positioned on each side of the carriage assembly configured
to engage the first track member alone, the second track member alone, or both of the
first track member and the second track member simultaneously. In a further exemplary
aspect, an axis of one of the plurality of moving elements can be offset in a direction
parallel to an extension direction of the second portion of the carriage assembly from an
axis of another of the plurality of moving elements. In a further exemplary aspect, a
shape of a surface of an inboard axial end of each of the plurality of moving elements
can match a shape of a surface of each of the first track member and the second track
member. In a further exemplary aspect, the surface of the inboard axial end of each of
the plurality of moving elements can define a concave shape. In a further exemplary
aspect, a position of the second portion with respect to the first portion can be adjustable
or collapsible. In a further exemplary aspect, the position of the second portion with
respect to the first portion can be adjustable or collapsible upon removal of a fastener

coupling the second portion to the first portion.
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[00138] In another exemplary aspect, a method of using a material hoist system can
comprise extending an overall length of a track assembly by slidably moving a second
track member of the track assembly with respect to a first track member of the track
assembly. The method can comprise slidably moving a carriage of the system with
respect to the track assembly.

[00139] In a further exemplary aspect, the method can further comprise extending the
overall length of the track assembly by adding a third track member of the track
assembly. In a further exemplary aspect, extending the overall length of the track
assembly can comprise splicing the third track member to one of the first track member
and the second track member.

[00140] In another exemplary aspect, a track assembly can comprise a track member and
configured to slidably receive a carriage assembly configured to support a load.

[00141] In another exemplary aspect, a carriage assembly can comprise a frame
configured to slidably secure to a track assembly; and a plurality of moving elements
secured to the frame.

[00142] In another exemplary aspect, a method can comprise extending an overall length of
a track assembly; and slidably moving a carriage of the system with respect to the track
assembly.

[00143] One should note that conditional language, such as, among others, “can,” “could,”
“‘might,” or “may,” unless specifically stated otherwise, or otherwise understood within the
context as used, is generally intended to convey that certain aspects include, while other
aspects do not include, certain features, elements and/or steps. Thus, such conditional
language is not generally intended to imply that features, elements and/or steps are in
any way required for one or more particular aspects or that one or more particular
aspects necessarily comprise logic for deciding, with or without user input or prompting,
whether these features, elements and/or steps are included or are to be performed in
any particular aspect.

[00144] It should be emphasized that the above-described aspects are merely possible
examples of implementations, merely set forth for a clear understanding of the principles
of the present disclosure. Any process descriptions or blocks in flow diagrams should be
understood as representing modules, segments, or portions of code which comprise one
or more executable instructions for implementing specific logical functions or steps in the
process, and alternate implementations are included in which functions may not be
included or executed at all, may be executed out of order from that shown or discussed,
including substantially concurrently or in reverse order, depending on the functionality
involved, as would be understood by those reasonably skilled in the art of the present

disclosure. Many variations and modifications may be made to the above-described
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aspect(s) without departing substantially from the spirit and principles of the present
disclosure. Further, the scope of the present disclosure is intended to cover any and all
combinations and sub-combinations of all elements, features, and aspects discussed
above. All such modifications and variations are intended to be included herein within the
scope of the present disclosure, and all possible claims to individual aspects or
combinations of elements or steps are intended to be supported by the present

disclosure.
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CLAIMS

That which is claimed is:

A track assembly comprising:
a first track member; and
a second track member coupled to the first track member, each of the first track
member and the second track member comprising:
a first rail; and
a second rail, each of the first rail and the second rail defining a first end and
a second end distal from the first end:;
wherein:
a first flange of the first rail of the first track member is in facing contact with a
first flange of the first rail of the second track member;
a first flange of the second rail of the first track member is in facing contact
with a first flange of the second rail of the second track member,;
an overall length of the track assembly is adjustable, the second track
member configured to move with respect to the first track member;
and
the track assembly is configured to slideably receive a carriage assembly

configured to support a load.

The track assembly of claim 1, further comprising:

at least one first clamp secured to the first rail of the first track member and engaged
with the first rail of the second track member; and

at least one second clamp secured to the second rail of the first track member and

engaged with the second rail of the second track member.

The track assembly of claim 2, wherein:

the at least one first clamp is configured to hold the first flange of the first rail of the
first track member in facing contact with the first flange of the first rail of the
second track member; and

the at least one second clamp is configured to hold the first flange of the second rail
of the first track member in facing contact with the first flange of the second

rail of the second track member.

The track assembly of claim 1, further comprising a guide assembly configured to

guide passage of a flexible connecting element therethrough.
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The track assembly of claim 1, further comprising a third track member secured to

the second track member.

The track assembly of claim 5, wherein the rails of at least one of the first track

member and the second track member are curved when viewed from the side.

A material hoist system comprising the track assembly of claim 1, further comprising
a drive assembly configured to wind and unwind a flexible connecting element
attached to a carriage assembily, the track assembly configured to slidably receive

the carriage assembly.

The material hoist system of claim 7, wherein the drive assembily is fixed in a
stationary position on the track assembly and is configured to not move during

operation of the material hoist system.
The material hoist system of claim 7, further comprising the carriage assembly.

A carriage assembly comprising:
a frame comprising:
a first portion configured to slidably secure to a track member of a track
assembly, the track assembly comprising:
a first track member; and
a second track member slidably coupled to the first track member; and
a second portion coupled to the first portion and configured to be angled with
respect to the first portion; and

a plurality of moving elements secured to the frame.

The carriage assembly of claim 10, wherein each of the plurality of moving elements

comprises a bearing.

The carriage assembly of claim 11, wherein at least two of the plurality of moving
elements are positioned on each side of the carriage assembly, the at least two of
the plurality of moving elements positioned on each side of the carriage assembly
configured to engage the first track member alone, the second track member alone,

or both of the first track member and the second track member simultaneously.

The carriage assembly of claim 11, wherein an axis of one of the plurality of moving
elements is offset in a direction parallel to an extension direction of the second
portion of the carriage assembly from an axis of another of the plurality of moving

elements.
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14. The carriage assembly of claim 11, wherein a shape of a surface of an inboard axial
end of each of the plurality of moving elements matches a shape of a surface of each

of the first track member and the second track member.

15. The carriage assembly of claim 14, wherein the surface of the inboard axial end of

each of the plurality of moving elements defines a concave shape.

16. The carriage assembly of claim 10, wherein a position of the second portion with

respect to the first portion is adjustable or collapsible.

17. The carriage assembly of claim 16, wherein the position of the second portion with
respect to the first portion is adjustable or collapsible upon removal of a fastener

coupling the second portion to the first portion.

18. A method of using a material hoist system, the method comprising:
extending an overall length of a track assembly by slidably moving a second track
member of the track assembly with respect to a first track member of the track
assembly; and

slidably moving a carriage of the system with respect to the track assembly.

19. The method of claim 18, further comprising extending the overall length of the track

assembly by adding a third track member of the track assembly.

20. The method of claim 19, wherein extending the overall length of the track assembly
comprises splicing the third track member to one of the first track member and the

second track member.

21. A track assembly comprising a track member and configured to slideably receive a

carriage assembly configured to support a load.

22. A carriage assembly comprising:
a frame configured to slidably secure to a track assembly; and

a plurality of moving elements secured to the frame.

23. A method comprising:
extending an overall length of a track assembly; and

slidably moving a carriage of the system with respect to the track assembly.

33



WO 2024/155708 PCT/US2024/011828

110
110b

170
120

A o 130
40, i |

41\\\




WO 2024/155708 PCT/US2024/011828

2137
116b

110 110b 140
216b
™ 116a,216a \ i

110a 240
230 216a 216k
118
103
213
119
210a
190
0 215b 230
/ 115b,215b
1153;
215a

214 215a F:'(:;. 22



WO 2024/155708 PCT/US2024/011828

3137
311,341 I 104
110 \' )/7 344
™\ 116 40 |
/
344a N
//l T =
" k AN T
/
A4 N
344b LN\ N __—T 0|
- 220b - 166 | 7
~ T 490" /|
\ TR .
g <
T g
T
1123\\\
260
y

220a




PCT/US2024/011828

WO 2024/155708

4137

14723

q01v \vOﬁ

oy |
| \ m e0TY
J N \ Y6706 \
I
| -

) IARAE & AN
§ B K S )

I POTY . 61p 71 que
: _ J 611
I;T- n S _ \
\m m/ \m )
/ )\ ol
v o A 8t
pe



PCT/US2024/011828

WO 2024/155708

5/37

qo12
q0zz R — -
OAW \\vwm ove S¥T \Qoﬁﬁ y//
. \
/- : XD N
omm/ L -
PQ W ,@ B .Ez_\E. ——— i .
\ D
e ra
W T —— 5
- o o
eOTT

N
v

P01



WO 2024/155708

210a,b
220a,b,
600

\

6/37

611

[

/ 637

636
\

= |
S

630

6507 6% /j(; 650
!
!
;
¥
%

< /) > ¢ 1612
104 S — j;—-__ .

616 1 615
610 i
N
!
657 %

% P a0
650 1) 625
i/ [ %
620 7
l i ,\626 .
| ! \\627

PCT/US2024/011828

603



WO 2024/155708

7137

110a,

100\ 210a

630 ‘/////r
614 ™
¢ p
%
%
%
%
LR
%
610\\_“//r—\: 119
1 —
%
613 4
%
620 \: ‘

620 —

SON N RS RN N RN N

s

630

110b,
210b

FIG. 6B

PCT/US2024/011828



PCT/US2024/011828

WO 2024/155708

8/37

— 01L

0L \\.7,, |
/

J
o
=/

/]

611

qoTzqotT

)

/

0¢9

A 09 8zL eOTZe0TT
0TT 059



WO 2024/155708

815

815

9/37

PCT/US2024/011828

Q
" =
\
\ T
T ——— ————
\
e —— — N o
S
— (¢ @)
w0
Lo}
o0
(o]
8
=
2 o :
[o/0] [¢9]

814

FIG. 8A



PCT/US2024/011828

WO 2024/155708

10/37

dg 9ld

€18

LS8
LS8

A

4%
8L

rOTL

> 0CL

98 9ld
ow j / /
O ,,, / /,
6|
|
1
Q|| \/\;//
o | | W\ ‘. y
= A 8TL
088 N6t

0cL



WO 2024/155708 PCT/US2024/011828

11137

924

\ 910,920

932



WO 2024/155708 PCT/US2024/011828

12137
/ 120
;ﬁe@. 935

FIG. 10



WO 2024/155708

13137

990

PCT/US2024/011828

1103

/926
!
951
951
14 <—— / J
N \
\\é”? ) — 951 \ «4» )
950 /A & . 950
{ g
1107 M/< \
910,920
950
14 «—-
\103

FIG. 11



WO 2024/155708

14/37

PCT/US2024/011828

I
I
§
|
I
I
I
§
950 ! 950
|
I
I
I
1 !
i [l—
I
9gg\‘~_~’ i
950 i 950
9276 i
990 '
! 951
L\
V1
' N\
\\\951 ! 9&5 980
950 |
i N 952
' \\954




WO 2024/155708

1350

1367

1350,

950
N

PCT/US2024/011828

1310

FIG. 13B

1329

FIG. 13A



WO 2024/155708 PCT/US2024/011828

16/37

1350~ L 1358
1380 | / 1360

FIG. 13C

1350 951
\
i
£

FIG. 13D




WO 2024/155708 PCT/US2024/011828

17137

950
™ 1350

———1360

1410,1418

1328

1467




WO 2024/155708

18/37

930

PCT/US2024/011828

g
ol - ‘Hllii;\ms.u\:\.

16A b‘w”é“””ii!i‘iiill[wu|i
O i,
i . ! 110a . i
Gh = | =] [pO
,,,,,,,,, l BARHIY) L R R E T T
950 U : 4 950
N | L\ | %
z — \
i — ——
I;/f\119 \ 119 —920
/= M X I \ JU— —
. \ |

,110b



WO 2024/155708 PCT/US2024/011828

19/37

”]Hn
100\ im*%%mm|mmmHHHllm
i
i
@E T ¥
— _"HE”HHH“HESHHH;\:])K:”“
16B
|
110a,210a
950,
1350
\-——M—‘
1468
1360, | -
Zlob’

C1G. 16A



WO 2024/155708 PCT/US2024/011828

20/37

- - - 110a,210a

Y 00
Y M)
7

{1
I

{
{

0
o
r/
1
¥
| {
1
¥
I
1
|
T
}
¢
L«

{
{

{

(C

Lt

100

110b,210b 110,140

FIG. 16B



PCT/US2024/011828

21137
,1360

950

WO 2024/155708

110,210a

1468

(@]
2 2 & 3 5
™~ N O ~l ™~
o | -l
/ 28
Ln B o |
{ \
_ _
] { 4 ot /
[ ] | D))
) 4 [}
{ | \ fCCC 7 O3
I S 724 ol S
NN N S A
H- ] _
- \ _ I )

110b,210b

FIG. 16C

1310

120
910
9517
1695
920,
927

100



WO 2024/155708 PCT/US2024/011828

22/37

120 SNV

3

]
D))
J

)
]
]
\
e e e

910
N
by
| NER |
- —l s |
I
- _—— g_ll__ —{———— 5
‘I
/- s | 4N 119
— | RE 7
920, . ¥
927 : ;! \
[ ek | —~
// ] \
] g I NN= 1107

R N\ HIN= |

/ 1690 U\Y
940 !
950
1360 /\
100 110b,210b 110,140

FIG. 16D



PCT/US2024/011828

WO 2024/155708

23/37

V.l Old

A9T<—
0S6 0%59°0¢9
\

9T <

ooﬁ\

0z6'016

a9t =

0c6




PCT/US2024/011828

WO 2024/155708

24(37

qocz’qott

dil ©ld

059029
156

P
|

A\

-— \

<

<
=<

N

O

076'016'0211T

oﬁ\

0e6

N

0s6



PCT/US2024/011828

WO 2024/155708

25/37

V6l Old

0567 A on\oﬁ 0681 ogct HmoH oT1 00T

A [T

8l Old

qotT
BN
D) 7

(@) @ 5 @) o=\ /i Z

q9TT ; 7
eott  / \ o
eOTT'OTT 0s1

068t 0z6'02T



PCT/US2024/011828

WO 2024/155708

26/37

d6l Old

0e6 0z6'0TT

0s61 -

N O OO Qs ]
o e O e g S @ S o
o) A\\M
< V 0L6T O
0€T e 4
€0t 90272001 A7

911

0st

001

G611



WO 2024/155708 PCT/US2024/011828

27137

1910

115¢

110c

e FIG. 19C



PCT/US2024/011828

WO 2024/155708

j=
19))]
Q0
i

120
920
930

115a

FIG. 19D



PCT/US2024/011828

WO 2024/155708

29/37

d0¢ ©old v0cZ 9Ol

0TI
otz 060 \ 810¢

810¢

S£07
0€0C



PCT/US2024/011828

WO 2024/155708

30/37

Qld Ol

011 o161l

q9011

|

o’

diL¢ ©Old

0161 ofoz

qott

Vic 9ld

[0))




WO 2024/155708 PCT/US2024/011828

31/37

119

FIG. 22



WO 2024/155708 PCT/US2024/011828

T~950

1
==l

220a

FIG. 23A



WO 2024/155708 PCT/US2024/011828

33/37

120

110, —\110b,

220a 220b

FIG. 23B



WO 2024/155708 PCT/US2024/011828

34/37

100
™

2413




PCT/US2024/011828

WO 2024/155708

35/37

019

9e9

GE9

4/ 07T01T



PCT/US2024/011828

WO 2024/155708

36/37

100,110

220a

210a

950

TN
N
N
Yo

210b

FIG. 28



WO 2024/155708

120 ™

[

1468

37137

o O

630

PCT/US2024/011828

210a
610

_H = 610b 102
Q 2840
=~ 2620

A
7 2630
Y \\ 2610

c‘/'
-

P
4‘/

\\\230



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 24/11828

A. CLASSIFICATION OF SUBJECT MATTER
IPC - INV. E06C 7/12 (2024.01)

CPC - INV. EO06C 7/12

ADD. BSGD 1/60 E06C 1/12 EO6C 7/16

B. FIELDS SEARCHED

ADD. B66D 3/00, EO6C 1/12, B66D 1/60, EO6C 7/16 (2024.01)

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT |

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

== col. 3 In. 43-45, 49-51, 58-59, 61-62, col. 6 In. 28

1, 9A, 10A, para [0029], [0030], [0033]

especially Fig. 1, para [0029], [0031]

X US 7,686,566 B1 (Murphy) 30 March 2010 (30.03.2010), entire document, especially Fig. 1-9, |1, 4-6, 18-21, 23

2-3

US 2022/0397002 A1 (Brus) 15 December 2022 (15.12.2022), entire document, especially Fig. |1, 7-9

X US 2015/0275579 A1 (Reyes) 1 October 2015 (01.10.2015), entire document, espemally Fig. ‘10, 22

- 1A-2, para [0028], [0029], [0036], [0038], [0049] et

Y 11,13

X US 11,505,226 B1 (Taranto) 22 November 2022 (22.11.2022), entire document, especially Fig. {10-12, 14, 16

1, col. 2 In. 43, 54-56, col. 3 In. 65-67, col. 4In. 1-2 B

Y 11,13, 17

A 15

Y ~1JP 2018204306 A (Rack Equipment Co) 27 December 2018 (27.12.2018), entire document, 2-3
especially Fig. 4-5, para [0023], [0024]

Y -US 2020/0263496 A1 (Tie Down, Inc.) 20 August 2020 (20.08.2020), entire document, 17

Further documents are listed in the continuation of Box C.

D See patent family annex.

l

* Special categones of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“D” document cited by the applicant in the international application

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which
is cited to establish the ubhcatlon date of another citation or other
special reason (as specifie

“0” documentreferringtoan oral disclosure, use, exhibition or other means

“P”  document published prior'to the international filing date but later than
the priority date claimed

e

D'

wy”

g

later document published aﬁer the international filing date or priority °
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be| considered to involve an inventive step
when the document is taken alone

be considered to involve an|inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document of particular relej.\l/-lance the claimed invention cannot

document member of the same patent family

Date of the actual completion of the international search

10 May 2024 (10.05.2024)

Date of mailing of the international search report

JUN 12 2026

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer

Kari R:driquei

Telephone No. PCT Helpdesk 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT . International application No.

PCT/US 24/11828

C (Continuation). ~ DOCUMENTS CONSIDERED TO BE.RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 3,115,211 A (Ostrander, Jr.) 24 December 1963 (24.12.1963), entire document 1-23
A US 2014/0246271 A1 (Davies et al.) 4 September 2014 (04.09.2014), entire document 1-23
A US 4,550,806 A (Bocker) 5 November 1985 (05.11.1985), entire document 1-23
A US 2020/0102789 A1 (Young) 2 April 2020 (02.04.2020), entire document 1-23

Form PCT/ISA/210 (continuation of second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT

Internati

nal application No.

PCT/US‘ 24/11828

Box No. 1l Observations where certain claims were found unsearchable (Continuation of

i‘tem 2 of first sheet)

1. Claims Nos.:

Claims Nos.:

in

extent that no meaningful international search can be carried out, specifically:

This international search report has not been established in respect of certain claims under Article 1

because they relate to subject matter not required to be searched by this Authority, namel

7(2)(a) for the following reasons:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an

Observations where unity of invention is lacking (Continuation of item 3 of fir;

3. Claims Nos.: ‘ : o
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
Box No. III st sheet)

member having a first rail and a second rail, and each of the rails having a first flange. .
Group II: Claims 10-17, 22 directed to a carriage assembly comprising a frame having a first portion

of moving elements.

13.2, they lack the same or corresponding special technical features for the following reasons:

-*_ Continued in extra sheet -*-

L X
» [
. [

As all required additional search fees were timely paid by the applicant, this internationa
claims.

As all searchable claims could be scarched without effort justifying additional fees, this
additional fees.

As orily some of the required additional search fees were timely paid by the applicant, th
only those claims for which fees were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequentl;}; this in
to the invention first mentioned in the claims; it is covered by claims Nos.:

4.|___|

Remark on Protest

]
[]

The additional search fees were accompanied by the applicant
payment of a protest fee.

fee was not paid within the time limit specified in the invitati

This International Searching Authority found multiple inventions in this international applicatioh, a
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional s

Group I: Claims 1-9, 18-21, 23 directed to a track assembly comprising a first track member, a secor

The inventions listed as Groups I-Il do not relate to a single general inventive concept under PCT R

3,

No protest accompanied the payment of additional search fees.

s follows:
earch fees must be paid.

d track member, each track
and a second portion, and a plurality

le 13.1 because, under PCT Rule

search report covers all searchable

Authority did not invite payment of

is international search report covers

ternational search report is restricted

s protest and, where applicable, the

n.

The additional search fees were accompanied by the applicar}:’s protest but the applicable protest

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2022)




INTERNATIONAL SEARCH REPORT Internati

PCTU

onal application No.

S 24/11828

-*. Box No. lil - Observations where unity of invention is lacking -*-

SPECIAL TECHNICAL FEATURES

.

Group II.

second portion, and a plurality of moving elements, not required by the claims of Groups | and llI-VI.
COMMON TECHNICAL FEATURES

Groups | and Il share the common technical features of an assembly comprising a carriage.

(Ostrander Jr.), which discloses an assembly (See Fig. 1, the assembly is shown.) comprising a carri
col. 2 In. 64-65).

unify the groups.

Therefore, Groups I-Il lack unity under PCT Rule 13 because they do not share a same or correspon

The invention of Group | includes the special technical feature of a track assembly comprising a first t‘rack member, a second track
member, each track member having a first rail and a second rail, and each of the rails having a first flange, not required by the claims of

The invention of Group Il includes the special technical feature of a carriage assembly comprising a frame having a first portion and a

However, this shared technical feature does not represent a contribution over prior art as being anticipated by US 3,115,211 A

age (Fig. 1, lift carriage means 54,

As the common technical features were known in the art, these cannot be considered special technical feature that would otherwise

iihg special technical feature.

Form PCT/ISA/210 (extra sheet) (July 2022)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - wo-search-report
	Page 74 - wo-search-report
	Page 75 - wo-search-report
	Page 76 - wo-search-report

