(12) STANDARD PATENT APPLICATION (11) Application No. AU 2026202031 Al
(19) AUSTRALIAN PATENT OFFICE

(54)
(51)
(21)
(43)
(43)

(62)

(71)

(72)

(74)

Title
Maneuverable Ergonomic Trailer Stands

International Patent Classification(s)
B60D 1/66 (2006.01)

Application No: 2026202031 (22) Date of Filing:  2026.03.17

Publication Date: 2026.04.02
Publication Journal Date: 2026.04.02

Divisional of:
2024204237

Applicant(s)
Joe Dibiase;Rite-Hite Holding Corporation

Inventor(s)

DIBIASE, Joe;WIEGEL, Aaron J.;DUESING, Tony;SNYDER, Ronald P.;PARUCH, Lucas
I.;KORMAN, Joe;DONDLINGER, Jason;OATES, Jason;WERNECKE, Garret;GRANT,
Donald;SWIFT, David;WAUGAMAN, Charles;OLSON, Andy

Agent / Attorney
WRAYS PTY LTD, L7 863 Hay St, Perth, WA, 6000, AU




17 Mar 2026

2026202031

ABSTRACT

Maneuverable ergonomic trailer stands are disclosed. An example
portable trailer stand includes a frame having an upper ledge; an extendible leg
coupled to the frame, the upper ledge being vertically movable to selectively
engage and disengage an underside of a trailer parked on a driveway based on
movement of the extendible leg relative to the frame; a wheel connected to the
frame, the wheel to remain at a substantially fixed distance from the upper

ledge as the upper ledge is vertically moved

-37-
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MANEUVERABLE ERGONOMIC TRAILER STANDS

RELATED APPLICATIONS

[0001] This patent claims priority to U.S. Provisional Application Ser. No.
62/654,166, which was filed on Apr. 6, 2018. U.S. Provisional Application Ser. No.

62/654,166 is incorporated herein by reference in its entirety.

FIELD OF THE DISCLOSURE

[0002] This disclosure relates generally to trailer stands and more specifically to
wheeled stands for stabilizing trailers parked at loading docks.
BACKGROUND

[0003] Trucks often back their trailers into loading docks to load or unload the
trailer’s cargo from the rear end of the trailer. In some cases, the trailer’s landing gear,
near the front of the trailer, is deployed so that the truck (tractor) can depart while
leaving the trailer parked at the dock. The landing gear then supports the front end of
the trailer, which was previously supported by the truck. For additional support,

sometimes a trailer stand is positioned underneath the front end of the trailer.

[0004] The present seeks to provide a trailer stand suitable as a wheeled stand for

stabilising a trailer at a loading dock.

BROAD SUMMARY OF THE INVENTION

[0005] The present invention provides a portable trailer stand, comprising: a frame
having an elongate upper ledge and a post;
an extendible leg coupled to the frame, the upper ledge vertically movable to
selectively engage and disengage an underside of a trailer based on movement of
the extendible leg relative to the frame; and
a plurality of wheels coupled to the frame, the post of the frame
interconnecting the plurality of wheels to the upper ledge of the frame such that
the plurality of wheels are to remain at a substantially fixed distance from the
upper ledge as the upper ledge is vertically moved, each of the plurality of wheels
to be spaced relative to a vertical axis, the vertical axis to intersect a center point
of the upper ledge, wherein at least one wheel lies in a plane that contains the
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vertical axis.

[0006] The invention also provides a portable trailer stand, comprising:

a frame having an upper ledge and a post, the upper ledge elongate in a
longitudinal direction;

an extendible leg coupled to the frame, the upper ledge vertically movable to
selectively engage and disengage an underside of a trailer based on movement of
the extendible leg relative to the frame; and

a plurality of wheels coupled to the frame, the post of the frame
interconnecting the plurality of wheels to the upper ledge of the frame such that
the plurality of wheels are to remain at a substantially fixed distance from the
upper ledge as the upper ledge is vertically moved, each of the plurality of wheels
to be spaced substantially equal distance from a vertical axis, the vertical axis to
intersect a center point of the upper ledge, wherein at least one wheel lies in a
plane that contains the vertical axis, wherein the extendible leg is aligned with the

vertical axis.

[0007] Additionally, the invention provides a portable trailer stand, comprising:

an elongate upper ledge;

a post coupled to the upper ledge;

an extendible leg telescopically coupled to the post, the upper ledge being
vertically movable to selectively engage and disengage an underside of a trailer
based on movement of the extendible leg relative to the post; and

a plurality of wheels coupled to the post, the post to maintain the plurality of
wheels at a substantially fixed distance from the upper ledge as the upper ledge is
vertically moved, each of the plurality of wheels to be equidistant from a vertical
axis traversing through a center of the upper ledge, wherein at least one wheel lies

in a plane that contains the vertical axis.

[0008] Furthermore, the invention provides a portable trailer stand, comprising:
an upper ledge having a length and a width, the length greater than the
width;
a retractable leg coupled to the upper ledge, the upper ledge being moveable
to selectively engage and disengage an underside of a trailer responsive to

vertical movement of the retractable leg relative to the upper ledge; and
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a plurality of wheels, each of the plurality of wheels spaced from a center
point of the upper ledge, at least one wheel is closer to the center point of the

upper ledge than the at least one wheel is to the retractable leg.

[0009] Still further, the invention provides a portable trailer stand, comprising:

an upper ledge having a length and a width, the length greater than the
width;

a retractable leg coupled to the upper ledge, the upper ledge being moveable
to selectively engage and disengage an underside of a trailer responsive to
vertical movement of the retractable leg relative to the upper ledge; and

a plurality of wheels, each of the plurality of wheels to be a same distance
from a center point of the upper ledge, each of the plurality of wheels coupled to
the upper ledge through a post such that the wheels remain a substantially fixed
distance from the center point of the upper ledge as the upper ledge moves,
wherein the retractable leg vertically aligns with the center point of the upper

ledge.

[0010] Unless the context requires otherwise, the word “comprising” or variants such
as “comprise” or “comprises”, where used throughout this specification and its
appended claims, is to be understood to imply or indicate the inclusion of a stated
integer or group of integers but not to imply or indicate the exclusion of another integer

or group of integers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a perspective view of an example trailer stand.

[0012] FIG. 2 is a side view of the example trailer stand of FIG. 1, showing the trailer

stand in a transition mode near the front end of a parked trailer.

[0013] FIG. 3 is a side view similar to FIG. 2 but showing the trailer stand in an

operation mode underneath the trailer.

[0014] FIG. 4 is a side view similar to FIG. 2 but showing the trailer stand in a

bracing mode.

[0015] FIG. 5 is an enlarged view of the example trailer stand shown in FIG. 2.
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[0016] FIG. 6 is an enlarged view of the example trailer stand shown in FIG. 3.

[0017] FIG. 7 is an enlarged view of the example trailer stand shown in FIG. 4.

[0018] FIG. 8 is a front view taken along line 8-8 of FIG. 5.

[0019] FIG. 9 is a cross-sectional view taken along line 9-9 of FIG. 5.

[0020] FIG. 10 is a front view taken along line 10-10 of FIG. 6.

[0021] FIG. 11 is a cross-sectional view taken along line 11-11 of FIG. 6.

[0022] FIG. 12 is a front view taken along line 12-12 of FIG. 7.

[0023] FIG. 13 is a cross-sectional view taken along line 13-13 of FIG. 7.

[0024] FIG. 14 is a top view of a plurality of the example trailer stand shown in FIG.

1 arranged in a compact nested formation.

[0025] FIG. 15 is a top view of the example trailer stand shown in FIG. 1, with two

rear wheels that can swivel while the front wheel is fixed.

[0026] FIG. 16 is a top view similar to FIG. 15 but with the front wheel being able to

swivel while the two rear wheels are fixed.

[0027] FIG. 17 is a front view of another example trailer stand in a transition mode.

[0028] FIG. 18 is a side view of FIG. 17.

[0029] FIG. 19 is a cross-sectional view taken along line 19-19 of FIG. 18.

[0030] FIG. 20 is a front view similar to FIG. 17 but showing the example trailer

stand in an operation mode.

[0031] FIG. 21 shows the example trailer stand of FIG. 20 along a cross-sectional

view similar to FIG. 19.

[0032] FIG. 22 is a front view similar to FIG. 17 but showing the example trailer

stand in a bracing mode.
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[0033] FIG. 23 shows the example trailer stand of FIG. 22 along a cross-sectional

view similar to FIG. 19.

[0034] FIG. 24 is a cross-sectional view taken along line 24-24 of FIG. 5, showing

an example mechanical drive unit of the example trailer stand of FIGS. 1-16.

[0035] FIG. 25 is a cross-sectional view similar to FIG. 24 but showing another

example mechanical drive unit.

[0036] FIG. 26 is a cross-sectional view similar to FIG. 24 but showing another

example mechanical drive unit.

[0037] FIG. 27 is a cross-sectional view similar to FIG. 24 but showing another

example mechanical drive unit.

[0038] FIG. 28 is a cross-sectional view similar to FIG. 27 but showing the

mechanical drive unit in a tripped configuration.

[0039] FIG. 29 is a side view of another example trailer in a transition mode.

[0040] FIG. 30 is a side view similar to FIG. 29 but showing the example trailer

stand in an operation mode.

[0041] FIG. 31 is a side view similar to FIG. 3 but showing the example trailer stand

of FIG. 29 in a transition mode.

[0042] FIG. 32 is a side view similar to FIG. 4 but showing the example trailer stand

of FIG. 29 in a bracing mode.

[0043] FIG. 33 is a side view similar to FIG. 29 but showing another example trailer

stand in a transition mode.

[0044] FIG. 34 is a side view similar to FIG. 33 but showing the trailer stand in a

bracing mode.

[0045] FIG. 35 is a side view similar to FIG. 8 but showing another example trailer

stand in a taller configuration.
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[0046] FIG. 36 is a side view of the example trailer stand shown in FIG. 35 in a

shorter configuration.

[0047] FIG. 37 is a top view of another example trailer stand.

[0048] FIG. 38 is a side view of the example trailer stand shown in FIG. 37.

[0049] FIG. 39 is a front view of the example trailer stand shown in FIG. 37.

[0050] FIG. 40 is a cross-sectional side view of the example trailer stand of FIG. 37

shown in a transition mode.

[0051] FIG. 41 is a cross-sectional side view of the example trailer stand of FIG. 37

shown in an operation mode.

[0052] FIG. 42 is a cross-sectional side view of the example trailer stand of FIG. 37

shown in a bracing mode.

[0053] FIG. 43 is a top view of another example trailer stand similar to that of FIG.37

with an alternative stand.

[0054] FIG. 44 is a side view of the example trailer stand shown in FIG. 43.

[0055] FIG. 45 is a front view of the example trailer stand shown in FIG. 43.

[0056] FIG. 46 is a front view of the example trailer stand shown in FIG. 43 shown in

a transition mode.

[0057] FIG. 47 is a front view of the example trailer stand of FIG. 43 shown in an

operation mode.

[0058] FIG. 48 is a front view of the example trailer stand of FIG. 43 shown in a

bracing mode.

[0059] FIG. 49 is a top view of another example trailer stand similar to that of FIG.37

with an alternative wheel arrangement.

[0060] FIG. 50 is a top view of the example trailer stand of FIG. 49 showing the
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wheels swiveled in a direction

DETAILED DESCRIPTION

[0061] Example portable trailer stands for stabilizing parked trailers are disclosed
herein. Some example trailer stands have three wheels, which are mounted in a tripod
arrangement for stability and for enabling multiple trailer stands to be stored in a
compact nested formation. In some examples, the trailer stands include two legs that
are vertically extendible by a manual crank that is centrally located between the two
legs. Some example trailer stands have a horizontally elongate upper ledge for
engaging the underside of a trailer and a vertically adjustable lower foot for bracing the
trailer stand when in use. Although the height of the upper ledge can be adjusted, it
remains at a fixed vertical distance from the trailer stand’s wheels. So, as the upper
ledge rises to engage the underside of the trailer, the wheels lift off the ground to avoid

being overloaded by the trailer's weight.

[0062] FIGS. 1 — 36 show aspects of various example trailer stands 10 (e.g., 10a,
10’, 10a” and 10b) used for supporting a parked trailer 12. FIG. 1 shows a perspective
view of trailer stand 10a, and FIGS. 2 — 4 show a truck 14 (also known as a tractor)
having left trailer 12 parked on a driveway 16 of a loading dock 18. In the illustrated
example, the trailer’'s onboard landing gear 20 is deployed to support the front end of
trailer 12, which was previously supported by truck 14 before departing. Even though
trailer 12 has its own landing gear 20 for support, trailer stand 10 helps stabilize trailer
12 and provides backup support should the trailer’s landing gear 20 collapse or

otherwise fail.

[0063] Although the illustrated examples show trailer stand 10 being used at a
loading dock 18 with a dock face 22 and an elevated platform 24, trailer stand 10 can
actually be used for supporting trailer 12 on any driveway. The term, “driveway” refers to
any surface upon which a trailer 12 can travel or park. Examples of driveway 16 include
a parking lot, a yard, a road, a shoulder of a road, a platform, a deck, etc. The terms,
“maneuverable” and “portable,” when used with reference to trailer stand 10 mean that
trailer stand 10 includes at least one wheel for wheeling trailer stand 10 along a
driveway from one location to another (e.g., from underneath one trailer to underneath

another one).
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[0064] FIGS. 2, 3 and 4 illustrate example trailer stand 10a having an upper ledge
26, a foot 28 (e.g., a first foot 28a and a second foot 28b), and a wheel/caster 30 (e.g., a
front wheel 30a, a right rear wheel 30b, and a left rear wheel 30c) that can be
selectively adjusted between three different modes: a transition mode, an operation
mode and a bracing mode. The trailer stand’s three modes are shown with more detail
in FIGS. 5 - 13. FIGS. 5, 8 and 9 further illustrate the transition mode shown in FIG. 2.
FIGS. 6, 10 and 11 illustrate the operation mode shown in FIG. 3. And FIGS. 7, 12 and

13 illustrate the bracing mode shown in FIG. 4.

[0065] FIG. 2 shows trailer stand 10a in a transition mode, with the wheel in contact
with the ground and a bottom surface 32 of foot 28 above a lowermost point 34 of wheel
30, so trailer stand 10 can be rolled around without foot 28 in contact with the driveway
16. When wheel 30 is rolling along driveway 16, the wheel’s lowermost point 34 is
where wheel 30 contacts driveway 16. In some examples, the trailer stand 10a is in a
transition mode when the bottom surface 32 of the foot 28 is above the lowermost point
34 of the wheel 30 while the upper ledge 26 is below the underside of the trailer 12. The

weight of the trailer stand 10a is supported by only the wheel 30 in the transition mode.

[0066] FIG. 3 shows trailer stand 10a in an operation mode, with the bottom surface
32 of the foot 28 in contact with the ground at about the same elevation as the
lowermost point 34 of the wheel 30. In some examples, the trailer stand 10 is in an
operation mode when the bottom surface 32 of the foot 28 is in contact with the ground
and/or the lowermost point 34 of the wheel 30 is above the bottom surface of the foot 28
while the upper ledge 26 is below the underside of the trailer 12 (i.e., between transition
mode and bracing mode). The weight of the trailer stand 10 is supported by the wheel

30 and the foot 28 or only the foot 28 in the operation mode.

[0067] FIG. 4 shows trailer stand 10a in a bracing mode, with the upper ledge 26 in
contact with the underside of the trailer 12 and the foot’s bottom surface 32 lower than
the wheel’s lowermost point 34, so the trailer 12 is supported by the trailer stand 10
through the foot 28. The weight of the trailer stand 10 is supported by only the foot 28 in
the bracing mode. In some examples, the trailer stand 10 experiences a downward
force from the trailer 12 in the bracing mode. In the example shown in FIGS. 1 — 13,
trailer stand 10a comprises a frame 36 and a leg 38 (e.g., a first vertically extendible leg

38a with first foot 28a, and a second vertically extendible leg 38b with a second foot
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28b). In some examples, the trailer stand includes one or more legs that are
manufactured for use as landing gear for a trailer. As such the legs are designed to bear
the combined weight of the portion of the trailer, the cargo, and loading/unloading
equipment and personnel not borne by the rear axis/wheels of the trailer. First
extendible leg 38a defines a first leg axis 40a along which first leg 38a extends. Second
extendible leg 38b defines a second leg axis 40b along which second leg 38b extends.
In some examples, frame 36 includes upper ledge 26, which is elongate in a longitudinal
direction 42 to provide broad support over a significant width of trailer 12. Some
examples of frame 36 also include a lower subframe 44 and a hollow post 46 (e.g., a

first hollow post 46a and a second hollow post 46b).

[0068] In some examples, subframe 44 connects to posts 46, legs 38 extend and
retract within posts 46, and wheels 30 are attached to the subframe 44 for moving (i.e.,
rolling) trailer stand 10 to different locations on driveway 16. To make
moving/positioning trailer stand 10a easier, some examples include one or more
handles 48 that extend from the upper ledge 26. In the illustrated example, the handles
each include a vertical portion, a horizontal portion, and a longitudinal portion and are
positioned with respect to the trailer stand to enable ergonomic movement by operators
of various statures. The vertical portion is elongated such that an operator can grip the
handles at an optimal position for their height. Alternatively or in addition, the trailer
stand can include a handle with an elongated longitudinal portion. In some examples, a
finger guard 50 spaced a certain horizontal distance 52 from handle 48 creates a hand-
receiving space 54 therebetween, so an operator can safely grip handle 48 and
maneuver the trailer stand without the risk of getting a hand pinched between handle 48
and an adjacent edge of trailer 12. In some examples, the finger guard 50 can function
as a stop/spacer to prevent the trailer stand from being positioned too far (horizontally)
underneath the trailer 12. That is, in some examples, both the handle 48 and the finger
guard 50 extend higher than the upper ledge 26 at locations that are horizontally offset
relative to the upper ledge, with the handle 48 being farther away from the upper ledge
26 than the finger guard 50. The offset locations of the handle 48 and the finger guard
50 enable an entire width of the upper ledge 26 to be positioned underneath the trailer
12 to support the trailer 12. In some examples, the extent to which the upper ledge 26 is
positioned under the trailer 12 is limited by the finger guards abutting the side (e.g.,
back end) of the trailer 12.
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[0069] Some examples of trailer stand 10a also include a jackscrew 56 in each leg
38a and 38b, and a mechanical drive unit 58 for rotating each jackscrew 56. In the
example illustrated in FIGS. 9 and 24, mechanical drive unit 58 includes a crank 60 and
a drive mechanism 62 connecting crank 60 to each jackscrew 56. Some examples of
drive mechanism 62 include a gearbox 64, a crank shaft 66 (input shaft to gearbox 64),
and one or more output shafts 68 (e.g., a first shaft 68a and a second shaft 68b)

connecting gearbox 64 to each jackscrew 56.

[0070] Each jackscrew 56 includes a screw 76 and a nut 70. In the illustrated
example, nut 70 is welded or otherwise attached to leg 38, screw 76 screws into nut 70,
and leg 38 telescopically fits within post 46. Rotating screw 76 within nut 70 forces legs
38 to extend or retract, as the upper end of screw 76 is axially fixed relative to post 46.
Bearings 72 facilitate the screw’s rotation within post 42 and handle the screw’s upward

axial thrust.

[0071] In the illustrated example of trailer stand 10a, legs 38 are raised and lowered
by manually turning crank 60 to rotate crank shaft 66 (input shaft) about a crank axis 74.
A set of gears in gearbox 64 uses the crank shaft’s rotation to rotate both output shafts
68. Gearbox 64 is schematically illustrated to represent any meshing gear assembly
coupling an input shaft to at least one output shaft (e.g., a chain and sprocket, cogged
belt with pulleys, any pulley belt system, etc.). In some examples, gearbox 64 includes a
plurality of bevel gears so the input shaft runs perpendicular to the output shaft. In some
examples, gearbox 64 is a known differential. Each output shaft 68, driven by the
rotation of crank shaft 66 through gearbox 64, rotates a set of meshing bevel gears 78
that turn screws 76 of jackscrews 56. In other examples, meshing bevel gears 78 can
alternatively be a chain and sprocket, cogged belt with pulleys, any pulley belt system,

etc.

[0072] In the illustrated example, crank axis 74 is substantially perpendicular to
longitudinal direction 42 and centrally located between the two extendible legs 38a and
38b and handles 48 to enable the operator to position (in longitudinal and horizontal
directions) and adjust (in vertical direction) the trailer stand 10 from the same position

with respect to the trailer stand (i.e., front center in this example).

[0073] One example operating sequence begins with manually maneuvering trailer

stand 10 into position underneath the trailer 12, as shown in FIGS. 2, 5, 8, and 9 while
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the trailer stand 10 is in its transition mode, so the wheel 30 is in rolling contact with the
driveway 16, the foot 28 is slightly elevated so as not to drag on the driveway 16, and

the upper ledge 26 is sufficiently low to fit underneath the trailer 12.

[0074] Once properly positioned underneath the trailer 12, the crank 60 is turned to
vertically adjust the trailer stand 10. While only the wheel 30 is in contact with the
driveway 16, the trailer stand 10 is still in transition mode. The trailer stand 10 is
vertically adjusted into the operation mode, once the foot 28 comes in contact with the
driveway, as shown in FIGS. 3, 6, 10, and 11. In the operation mode, the trailer stand
10 is in broad, stable supporting contact with the driveway 16 and is in position to limit
the trailer’s unintended downward movement (from falling all the way to the ground) if

necessary.

[0075] To further support the trailer 12 and minimize the distance the trailer can fall,
additional vertical adjustment (turning of the crank 60) moves the upper ledge 26 into
contact with the trailer’'s underside 80, thereby adjusting the trailer stand 10 into the
bracing mode, as shown in FIGS. 4, 7, 12, and 13. In the bracing mode, the upper ledge
26 is solidly up against the trailer’'s underside 80 while the wheel 30 is lifted up off of
and the foot 28 is in contact with the driveway 16. In the bracing mode, any force the
trailer 12 exerts down against the upper ledge 26 is transmitted through the leg 38 to
driveway 16 rather than transmitted through the wheel 30. This helps protect wheel 30
from being overloaded by the trailer's weight or moving (longitudinally or horizontally) in

response to forces exerted by the trailer.

[0076] Some examples of trailer stand 10 have a tripod wheel arrangement 82, as
shown in FIG. 14. More specifically, some examples of trailer stand 10 have three
wheels 30 comprising right rear wheel 30b (a first wheel having a first lowermost point
34a), left rear wheel 30c (a second wheel having a second lowermost point 34b), and
front wheel 30a (a third wheel having a third lowermost point 34c), the first lowermost
point 34a and second lowermost point 34b defining a line 84 (e.g., on driveway 16), and
third lowermost point 34c is horizontally spaced apart from line 84. Put another, in some
examples, the front wheel 30a is positioned on a first side of a vertical plane 85 (FIGS. 6
and 14) along which the upper ledge 26 extends in the longitudinal direction 42, while
the left and right rear wheels 30b, 30c are positioned on a second side of the vertical

plane 85 opposite the front wheel 30a. Furthermore, as shown in the illustrated example
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of FIG. 14, the front wheel is positioned between a first line 86 extending perpendicular
to the vertical plane 85 and passing through the right rear wheel 30b and a second line
87 extending perpendicular to the vertical plane 85 and passing through the left rear
wheel 30c. In some examples, the front wheel 30a is positioned equidistant from the

first and second lines 86, 87.

[0077] Wheels 30 contacting driveway 16 in a triangular pattern of three points 34a,
34b and 34c provides stability to trailer stand 10 during its repositioning in the transition
mode. An open space 88 between two rear wheels 30b and 30c provide room for a
walking operator’s feet as the trailer stand 10 is moved in the transition mode. Open
space 88 provides room to receive another trailer stand’s front wheel 30a, so multiple
trailer stands 10 can be stored in a compact nested arrangement, as shown in the right
side of FIG. 14. In some examples, as shown in the illustrated example, all three of the
wheels 30 are positioned between the first and second extendible legs 38a, 38b. That
is, in some examples, the first and second extendible legs are positioned outside the
space between the first and second lines 86, 87, shown in FIG. 14, with the first leg 38a
positioned on an opposite side of the first line 86 than the front wheel 30a, and the
second leg 38b is positioned on an opposite side of the second line 87 than the front

wheel 30a.

[0078] In some examples, when wheels 30 are all pointed straight ahead to place
trailer stand 10 in a straight travel configuration, as shown in FIG. 14, front wheel 30a is
rotatable about a front axis 89, right rear wheel 30b is rotatable about a right axis 90, left
rear wheel 30c is rotatable about a left axis 92, and all three axes 89, 90 and 92 are
parallel to each other and substantially perpendicular to longitudinal axis direction 42.
Right rear wheel 30b and left rear wheel 30c are spaced apart horizontally to provide
open space 88 therebetween when trailer stand 10 is in the straight travel configuration.
Open space 88 is wider than a front wheel width 94, higher than a front wheel height 96
(FIG. 8), and longer than a front wheel length 98. Consequently, front wheel 30a of one
trailer stand 10 fits within open space 88 of another trailer stand 10, and so two or more
trailer stands 10 can be stored in a nested arrangement, as shown in FIG. 14.

[0079] For greater maneuverability, some examples of trailer stand 10 have one or
more wheels 30 that can swivel. In the example shown in FIG. 15, a first swivel

mechanism 100 connects right rear wheel 30b to frame 36, a second swivel mechanism
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100 connects left rear wheel 30c to frame 36, and an anti-swivel connection 102
couples front wheel 30a to frame 36. The term, “swivel mechanism” refers to any wheel-
mounting structure that enables the wheel to rotate about an axis generally
perpendicular to the axis about which the wheel rolls. The term, “anti-swivel connection”
refers to any wheel-mounting structure that prevents the wheel from rotating about an
axis generally perpendicular to the axis about which the wheel rolls. In the example
shown in FIG. 15, rear wheels 30b and 30c can swivel but front wheel 30a cannot. In
the example shown in FIG. 16, swivel mechanism 100 connects front wheel 30a to
frame 36, and anti-swivel connections 102 couple rear wheels 30b and 30c to frame 36,
front wheel 30a can swivel but rear wheels 30b and 30c cannot. In some examples, all
three wheels 30a, 30b and 30c are mounted by way of a swivel mechanism.
Alternatively or in addition, one or more of the wheels 30 can include a selective swivel
enable/disable mechanism and/or brake to facilitate or prevent movement of the trailer

stand in various directions.

[0080] Trailer stand 10b, shown in FIGS. 17 — 23, has just one extendible leg 104
and two wheels 30. In this example, trailer stand 10b comprises a frame 106 with upper
ledge 26, two wheels 30 attached to two side members 108 of frame 106, two handles
110 extending from frame 106, a manually rotatable post 112, handles 114 for rotating
post 112, a flange 116 coupling rotatable post 112 to frame 106, a thrust bearing 118 to
handle the axial force between post 112 and frame 106, extendible leg 104 in telescopic
relationship with post 112, a foot 120 attached to the bottom of leg 104, guide rods 122
attached to foot 120 and fitted in sliding relationship with side members 108, and a

jackscrew 124 comprising a screw 126 threaded into a nut 128.

[0081] Nut 128 is welded or otherwise attached to post 112, and the bottom of screw
126 is fixed in relationship with foot 120 and leg 104. Rotating post 112 rotates nut 128
about screw 126, which extends or retracts leg 104 within post 112. Screw 126, foot 120
and guide rods 122 move in unison relative to wheels 30 and the frame’s side members
108. So, using handles 114 for rotating post 112 selectively reconfigures trailer stand
10b to its transition mode (FIGS. 17, 18 and 19), operation mode (FIGS. 20 and 21),
and its bracing mode (FIGS. 22 and 23).

[0082] FIGS. 24 — 28 show various example mechanical drive units for converting

manual cranking to rotation of at least one jackscrew. The illustrated mechanical drive
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units are useable in the various example trailer stands disclosed herein.

[0083] In a first example, shown in FIG. 24, mechanical drive unit 58 comprises
crank 60 and drive mechanism 62. In this example, drive mechanism 62 comprises
crank shaft 66, gearbox 64, and two output shafts 68. Gearbox 64 delivers the rotation
of crank shaft 66 to output shafts 68. Output shafts 68 drive bevel gears 78, which turn
screws 76 of jackscrews 56. This particular example of mechanical drive unit 58 is also
shown in FIGS. 9, 11 and 13.

[0084] A second example mechanical drive unit 130, shown in FIG. 25, is similar to
drive unit 58 of FIG. 24; however, crank shaft 66 is replaced by an alternate crank shaft
132 comprising a slip clutch 134 coupling a first shaft segment 132a to a second shaft
segment 132b. Slip clutch 134 includes frictional discs 136 that slip when subjected to a
certain maximum allowable torque. This prevents crank 60 from delivering excessive
torque to screws 76 and thus prevents trailer stand 10 from exerting excessive force up
against the trailer’s underside 80. Slippage of slip clutch 134 can also serve as a signal
(e.g., a tactile, audible and/or visual indicator) to a dock worker that trailer stand 10 has
reached its bracing mode. A third example mechanical drive unit 137, shown in FIG. 26,
is similar to drive unit 130 of FIG. 24; however, each output shaft 68 is replaced by an
alternate output shaft 138. In this example, each alternate output shaft 138 comprises
slip clutch 134 coupling a first output shaft segment 138a to a second output shaft
segment 138b. This arrangement is particularly useful when the trailer’'s underside 80 is
not parallel to the trailer stand’s upper ledge 26. So, when a first end 26a of upper ledge
26 engages the trailer’s underside 80 before a second end 26b does so, the slip clutch
134 near first end 26a can slip while the slip clutch 134 near second end 26b allows the
rotation of crank 60 to continue lifting second end 26b until second end 26b engages

the trailer's underside 80.

[0085] A fourth example mechanical drive unit 140, shown in FIGS. 27 and 28, is
similar to drive unit 130 of FIG. 25; however, slip clutch 134 is replaced by an alternate
slip clutch 142. In this example, slip clutch 142 comprises a compression spring 144
urging two axially toothed coupling halves 142a and 142b into meshing engagement
with each other. Coupling half 142a is fixed relative to first shaft segment 132a.
Coupling half 142b is rotationally fixed to second shaft segment 132b but can slide

axially along second shaft segment 132b.
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[0086] The engaging surfaces of the teeth 146 in slip clutch 142 are beveled or
angled, so when crank 60 exerts sufficient torque characteristic of upper ledge 26
engaging the trailer’s underside 80, the angled engagement urges coupling halves 142a
and 142b axially apart to overcome the opposing axial force of spring 144. This axial
movement can be seen by comparing FIGS. 27 and 28. FIG. 27 shows coupling halves
142a and 142b in full intermeshing engagement. FIG. 28 shows crank 60 having
exerted sufficient torque to force coupling halves 142a and 142b apart. The slippage
between coupling halves 142a and 142b can provide a signal (e.g., a tactile, audible
and/or visual indicator) to a dock worker that trailer stand 10 has reached its bracing

mode.

[0087] In some examples, mechanical drive unit 140 includes a sensor system 148
that provides an output signal 150 indicating whether trailer stand 10 is in the bracing
mode. In the example shown in FIGS. 27 and 28, sensor system 148 comprises an
energy-harvesting switch 152 that senses the axial movement of coupling half 142b.
One example of switch 152 includes an AFIS Series Energy Harvesting Wireless Snap
Switch provided by ZF Friedrichshafen AG of Friedrichshafen, Germany. Coupling half
142b moving axially from the position shown in FIG. 27 to that shown in FIG. 28 trips
switch 152, which reacts by transmitting output signal 150. In some examples, output
signal 150 is received by a suitable known electronic receiver. In response to receiving
output signal 150, the receiver controls a light or some other visual and/or audible signal

that informs a dockworker that trailer stand 10 is in the bracing mode.

[0088] FIGS. 29 and 30 show an example sensor system 154 for indicating whether
a trailer stand 10’ is in one of its operation and bracing modes. Trailer stand 10’ is
schematically illustrated to represent various trailer stands, including the ones disclosed
herein. In the illustrated example, sensor system 154 comprises a trigger 156 and a
visual indicator 158. In some examples, visual indicator 158 is a panel or a sign with a
broad surface 160 facing selectively forward (more visually prominent) or facing
downward (retracted position). Trigger 156 is movable selectively to a raised position
(FIG. 29) and a lowered position (FIG. 30) relative to a frame 162 of trailer stand 10’. A
link 164 connects trigger 156 to visual indicator 158, so visual indicator 158 is movable
(e.g., pivotal or in translation) selectively to a retracted position (FIG. 29) and an
extended position (e.g., a more visually prominent position) (FIG. 30) in response to
trigger 156 moving between its raised position and its lowered position. In the illustrated
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example, a hinge 166 pivotally connects visual indicator 158 to frame 162, and an
extension spring 168 urges visual indicator 158 to its retracted position and urges

trigger 156 to its raised position.

[0089] Visual indicator 158 is in the retracted position when portable trailer stand 10’
is in the transition mode, and trigger 156 is in the raised position. Visual indicator 158 is
in the more visually prominent position (e.g., an extended position) when portable trailer
stand 10’ is in the operation mode, and trigger 156 is in the retracted position. Visual
indicator 158 is in the more prominent position when portable trailer stand 10’ is in the

bracing mode and trigger 156 is in the lowered position.

[0090] In the example shown in FIGS. 31 and 32, a camera system 170 installed at
dock 18 is aimed toward an area where trailer stand 10 would most likely be used for
stabilizing the front end of a trailer parked at dock 18. The term, “camera system” refers
to a combination of a digital camera and a computer programmed to analyze images
from the camera. With preprogrammed analytics, a signal 172 from camera system 170
indicates whether a trailer stand 10 is present and/or indicates in which mode trailer
stand 10 is configured. This information can be useful for workers at dock 18. In some
examples, camera system 170 distinguishes whether visual indicator 158 is in its
retracted position (FIG. 31) or in its more prominent position (FIG. 32) and thus
distinguishes whether trailer stand 10 is in a mode other than the operation or bracing

mode.

[0091] In the example shown in FIGS. 33 and 34, energy-harvesting switch 152
serves as a sensor system 154’, which can be used in an addition or as an alternative to
the sensor systems shown in FIGS. 27 — 32. In the example of FIGS. 33 and 34, switch
152 has a trigger 174 protruding above upper ledge 26. In response to trigger 174
engaging the trailer’s underside 80, switch 152 generates output signal 150. Output
signal 150, which occurs when the trailer stand’s upper ledge 26 engages trailer 12,
indicates that trailer stand 10” is in either the operation mode or bracing mode, which

can be useful information to dockworkers in the area of dock 18.

[0092] FIGS. 35 and 36 show an example mounting means 176 for adjustably
connecting lower subframe 44 to posts 46. The adjustable connection between
subframe 44 and posts 46 allows a height 178 of trailer stand 10 (in the transition mode)

to be adjustably set so as to be just slightly lower than the underside 80 of a typical
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trailer 12 expected at a particular loading dock 18. This minimizes the amount of manual
cranking needed to raise trailer stand 10 from its transition mode to its operation or

bracing mode.

[0093] In the illustrated example, mounting means 176 comprises two gussets 180
welded or otherwise attached to subframe 44 and a mounting plate 182 welded or
otherwise attached to each post 46. A fastener 184 (e.g., a bolt or a pin) removably
connects a plate 186 on gusset 180 to plate 182 on post 46. In some examples, plates
182 and and/or 186 have a vertical series of holes 188 through which fasteners 184 can
be inserted selectively to achieve various trailer stand heights (e.g., trailer stand heights
190a and 190b, wherein height 190a is greater than 190b).

[0094] FIG. 35, for example, shows fasteners 184 connecting subframe 44 near the
bottom of post 46 to provide trailer stand 10 with a relatively tall height 178a. This works
well for trailers having a rather high trailer height 190a. After trailer stand 10 is rolled in
the transition mode underneath a relatively tall example of trailer 12, crank 60 is still
used for raising trailer stand 10 to its operation or bracing mode, but the amount of

cranking is reduced.

[0095] In the example shown in FIG. 36, fasteners 184 connect subframe 44 farther
up on post 46 to provide trailer stand 10 with a relatively low height 178b. This works
well for trailers having a rather low trailer height 190b. With trailer stand 10 in its
transition mode at height 178b, crank 60 can still be used for raising trailer stand 10 to

its operation or bracing mode.

[0096] FIGS. 37-42 illustrate another example trailer stand that includes a single
extendible leg that is positioned within the area of a triangle defined by the three wheels
supporting the trailer stand. FIGS. 43-48 illustrate another example trailer stand similar
to the example trailer stand of FIGS. 37-42 except the base of the extendible leg
includes multiple feet connected to the end of horizontally extending bars to widen the
base when the extendible leg is supporting the trailer stand. In some examples, the bars
extend beyond the area of the triangle defined by the three wheels on the trailer. In
some example, the base of the extendible leg includes three bars (and three associated
feet) arranged in a triangular formation with each bar extending different pairs of the

wheels.



17 Mar 2026

2026202031

18

[0097] From the foregoing, it will be appreciated that example methods, apparatus
and/or articles of manufacture have been disclosed that provide one or more benefits
including being able to stabilize a trailer parked at a loading dock, being able to arrange
multiple trailer stands in a compact nested arrangement, providing a trailer stand with
three different configuration modes, providing a trailer stand with three wheels in a
triangular pattern for broad support, and having a centrally located crank that drives the

extension of two legs of a trailer stand.

[0098] “Including” and “comprising” (and all forms and tenses thereof) are used
herein to be open ended terms. Thus, whenever a claim employs any form of “include”
or “comprise” (e.g., comprises, includes, comprising, including, having, etc.) as a
preamble or within a claim recitation of any kind, it is to be understood that additional
elements, terms, etc. may be present without falling outside the scope of the
corresponding claim or recitation. As used herein, when the phrase “at least” is used as
the transition term in, for example, a preamble of a claim, it is open-ended in the same
manner as the term “comprising” and “including” are open ended. The term “and/or”
when used, for example, in a form such as A, B, and/or C refers to any combination or
subset of A, B, C such as (1) A alone, (2) B alone, (3) C alone, (4) A with B, (5) A with
C, (6) B with C, and (7) A with B and with C. As used herein in the context of describing
structures, components, items, objects and/or things, the phrase “at least one of A and
B” is intended to refer to implementations including any of (1) at least one A, (2) at least
one B, and (3) at least one A and at least one B. Similarly, as used herein in the context
of describing structures, components, items, objects and/or things, the phrase “at least
one of A or B” is intended to refer to implementations including any of (1) at least one A,
(2) at least one B, and (3) at least one A and at least one B. As used herein in the
context of describing the performance or execution of processes, instructions, actions,
activities and/or steps, the phrase “at least one of A and B” is intended to refer to
implementations including any of (1) at least one A, (2) at least one B, and (3) at least
one A and at least one B. Similarly, as used herein in the context of describing the
performance or execution of processes, instructions, actions, activities and/or steps, the
phrase “at least one of A or B” is intended to refer to implementations including any of
(1) at least one A, (2) at least one B, and (3) at least one A and at least one B.

[0099] Example maneuverable trailer stands are disclosed herein. Further examples
and combinations thereof include the following:
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[0100] Example 1 includes a portable trailer stand for stabilizing a trailer parked on a
driveway, the trailer having an underside, the portable trailer stand comprising a frame
having an upper ledge, the upper ledge being vertically movable to selectively engage
and disengage the underside of the trailer, a first extendible leg being vertically movable
relative to the frame, a first foot on the first extendible leg and moveable therewith to
selectively engage and disengage the driveway, a front wheel connected to the frame,
the front wheel being rotatable about a front axis, the front wheel having a front wheel
length, a front wheel width and a front wheel height, the front wheel width being parallel
to the front axis, the front wheel height extending vertically, and the front wheel length
being perpendicular to the front wheel width and the front wheel height, a right rear
wheel connected to the frame, the right rear wheel being rotatable about a right axis,
and a left rear wheel connected to the frame, the left rear wheel being rotatable about a
left axis, the portable trailer stand having selectively a straight travel configuration, the
front axis being substantially parallel to both the right axis and the left axis when the
portable trailer stand is in the straight travel configuration, the right rear wheel and the
left rear wheel being spaced apart horizontally to provide an open space therebetween
when the portable trailer stand is in the straight travel configuration, the open space
being wider than the front wheel width, higher than the front wheel height and longer

than the front wheel length.

[0101] Example 2 includes the portable trailer stand of example 1, wherein the front
wheel, the right rear wheel and the left rear wheel remain at a substantially fixed
elevation relative to the upper ledge regardless of vertical movement of the upper ledge,

the first extendible leg and the first foot.

[0102] Example 3 includes the portable trailer stand of example 1, wherein the
portable trailer stand has selectively a transition mode, an operation mode and a
bracing mode, a bottom surface of the first foot being above a lowermost point of the
right rear wheel in the transition mode, the bottom surface of the first foot being
substantially level with the lowermost point of the right rear wheel in the operation
mode, and the bottom surface of the first foot being below the lowermost point of the

right rear wheel in the bracing mode.

[0103] Example 4 includes the portable trailer stand of example 1, wherein the

upper ledge of the frame is elongate in a longitudinal direction, and the portable trailer
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stand further including a second extendible leg being vertically movable relative to the
frame, a second foot on the second extendible leg and moveable therewith to
selectively engage and disengage the driveway, a first jackscrew assembly inside the
first extendible leg and being connected to selectively extend and retract the first
extendible leg, a second jackscrew assembly inside the second extendible leg and
being connected to selectively extend and retract the second extendible leg, a crank
rotatable about a crank axis, the crank axis being displaced out of parallel alignment
with the longitudinal direction, and a drive mechanism coupling the crank to both the
first jackscrew assembly and the second jackscrew assembly such that rotation of the
crank selectively raises and lowers both the first foot and the second foot relative to the

frame, the right rear wheel and the left rear wheel.

[0104] Example 5 includes the portable trailer stand of example 4, wherein the crank

axis is substantially perpendicular to the longitudinal direction.

[0105] Example 6 includes the portable trailer stand of example 4, wherein the crank

axis is generally equidistant from the first extendible leg and the second extendible leg.

[0106] Example 7 includes the portable trailer stand of example 4, wherein the drive
mechanism includes a first shaft and a second shaft, and the portable trailer stand
further including a gearbox coupling the crank to both the first shaft and the second
shaft, wherein the first shaft couples the gearbox to the first jackscrew assembly, and

the second shaft couples the gearbox to the second jackscrew assembly.

[0107] Example 8 includes the portable trailer stand of example 7, further including a

slip clutch coupling the crank to the gearbox.

[0108] Example 9 includes the portable trailer stand of example 7, further including a

first slip clutch on the first shaft and a second slip clutch on the second shaft.

[0109] Example 10 includes the portable trailer stand of example 1, further including
a handle attached to the frame and extending higher than the upper ledge of the frame,
and a finger guard defining a hand-receiving space between the handle and the finger
guard, the finger guard extending higher than the upper ledge of the frame, the finger
guard being spaced a horizontal distance away from the upper ledge of the frame.
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[0110] Example 11 includes the portable trailer stand of example 1, further including
a swivel mechanism connecting at least one of the front wheel, the right rear wheel, or

the left rear wheel to the frame.

[0111] Example 12 includes the portable trailer stand of example 1, further including
an anti-swivel connection coupling the front wheel to the frame, a first swivel
mechanism connecting the right rear wheel to the frame, and a second swivel

mechanism connecting the left rear wheel to the frame.

[0112] Example 13 includes the portable trailer stand of example 3, further including
a sensor system supported by at least one of the frame or the first extendible leg, the
sensor system providing an output signal indicating whether the portable trailer stand is

in one of the operation mode and the bracing mode.

[0113] Example 14 includes the portable trailer stand of example 13, wherein the
sensor system includes a trigger and a visual indicator, the trigger being movable
selectively to a raised position and a lowered position relative to the frame, the trigger in
the raised position being higher than the upper ledge of the frame, the trigger being
higher in the raised position than in the lowered position relative to the frame, the visual
indicator being movable selectively to a retracted position and an extended position in
response to the trigger moving between the raised position and the lowered position,
the visual indicator being in the retracted position when the portable trailer stand is in
the transition mode and the trigger is in the raised position, the visual indicator being in
the extended position when the portable trailer stand is in the operation mode and the
trigger is in the retracted position, and the visual indicator being in the extended position
when the portable trailer stand is in the bracing mode and the trigger is in the lowered

position.

[0114] Example 15 includes the portable trailer stand of example 13, further
including a first jackscrew assembly connected to the first extendible leg, and a
mechanical drive unit operatively coupled to the first jackscrew assembly to selectively
raise and lower the first extendible leg, wherein the sensor system includes a slip clutch
operatively coupled to the mechanical drive unit and an energy-harvesting switch
operatively coupled to the slip clutch, the energy-harvesting switch electrically

generating the output signal in response to a threshold slippage in the slip clutch.
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[0115] Example 16 includes the portable trailer stand of example 14, wherein the

visual indicator is pivotal between the retracted position and the extended position.

[0116] Example 17 includes the portable trailer stand of example 14, further
including a camera system situated to detect whether the visual indicator is in the

extended position.

[0117] Example 18 includes a portable trailer stand for stabilizing a trailer parked on
a driveway, the trailer having an underside, the portable trailer stand comprising a frame
having an upper ledge, the upper ledge being elongate in a longitudinal direction, the
upper ledge being vertically movable to selectively engage and disengage the
underside of the trailer, a first wheel connected to the frame, a first extendible leg being
vertically moveable relative to the frame, a first foot on the first extendible leg and
moveable therewith to selectively engage and disengage the driveway, a first jackscrew
assembly inside the first extendible leg and being structured to selectively extend and
retract the first extendible leg and thereby selectively lower and raise the first foot, a
second extendible leg being vertically movable relative to the frame, a second foot on
the second extendible leg and moveable therewith to selectively engage and disengage
the driveway, a second jackscrew assembly inside the second extendible leg and being
structured to selectively extend and retract the second extendible leg and thereby
selectively lower and raise the second foot, a crank rotatable about a crank axis that is
displaced out of parallel alignment with the longitudinal direction, and a drive
mechanism coupling the crank to both the first jackscrew assembly and the second
jackscrew assembly such that rotation of the crank selectively raises and lowers both
the first foot and the second foot relative to the frame, the portable trailer stand having
selectively a transition mode, an operation mode and a bracing mode, a bottom surface
of the first foot and the second foot being above a lowermost point of the first wheel in
the transition mode, the bottom surface being substantially level with the lowermost
point of the first wheel in the operation mode, and the bottom surface being below the

lowermost point of the first wheel in the bracing mode.

[0118] Example 19 includes the portable trailer stand of example 18, wherein the
first wheel remains at a substantially fixed elevation relative to the upper ledge
regardless of vertical movement of the upper ledge.

[0119] Example 20 includes the portable trailer stand of example 18, wherein the
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crank axis is substantially perpendicular to the longitudinal direction.

[0120] Example 21 includes the portable trailer stand of example 18, wherein the
crank axis is substantially centrally located between the first extendible leg and the

second extendible leg.

[0121] Example 22 includes the portable trailer stand of example 18, wherein the
drive mechanism includes a first shaft and a second shaft, and the portable trailer stand
further including a gearbox coupling the crank to both the first shaft and the second
shaft, wherein the first shaft couples the gearbox to the first jackscrew assembly, and

the second shaft couples the gearbox to the second jackscrew assembly.

[0122] Example 23 includes the portable trailer stand of example 22, further

including a slip clutch coupling the crank to the gearbox.

[0123] Example 24 includes the portable trailer stand of example 22, further

including a first slip clutch on the first shaft and a second slip clutch on the second shaft.

[0124] Example 25 includes the portable trailer stand of example 18, further
including a handle attached to the frame and extending higher than the upper ledge of
the frame, and a finger guard defining a hand-receiving space between the handle and
the finger guard, the finger guard extending higher than the upper ledge of the frame,
the finger guard being spaced a certain horizontal distance away from the upper ledge

of the frame.

[0125] Example 26 includes the portable trailer stand of example 18, further
including a second wheel, an anti-swivel connection coupling the second wheel to the

frame, a third wheel, and a swivel mechanism coupling the third wheel to the frame.

[0126] Example 27 includes the portable trailer stand of example 18, further
including a sensor system supported by at least one of the frame or the first extendible
leg, the sensor system providing an output signal indicating whether the portable trailer
stand is in one of the operation mode and the bracing mode.

[0127] Example 28 includes the portable trailer stand of example 27, wherein the
sensor system includes a trigger and a visual indicator, the trigger being movable
selectively to a raised position and a lowered position relative to the frame, the trigger in
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the raised position being higher than the upper ledge of the frame, the trigger being
higher in the raised position than in the lowered position relative to the frame, the visual
indicator being movable selectively to a retracted position and an extended position in
response to the trigger moving between the raised position and the lowered position,
the visual indicator being in the retracted position when the portable trailer stand is in
the transition mode and the trigger is in the raised position, the visual indicator being in
the extended position when the portable trailer stand is in the operation mode and the
trigger is in the retracted position, and the visual indicator being in the extended position
when the portable trailer stand is in the bracing mode and the trigger is in the lowered

position.

[0128] Example 29 includes the portable trailer stand of example 28, wherein the

visual indicator is pivotal between the retracted position and the extended position.

[0129] Example 30 includes the portable trailer stand of example 28, further
including a camera system situated to detect whether the visual indicator is in the

extended position.

[0130] Example 31 includes a portable trailer stand for stabilizing a trailer parked on
a driveway, the trailer having an underside, the portable trailer stand comprising a frame
having an upper ledge, the upper ledge being vertically movable to selectively engage
and disengage the underside of the trailer, a first extendible leg being vertically movable
relative to the frame, a first foot on the first extendible leg and moveable therewith to
selectively engage and disengage the driveway, and three wheels connected to the
frame and supporting substantially an entire combined weight of the frame, the first
extendible leg and the first foot when the upper ledge is disengaged from the underside
of the trailer, the first foot is disengaged from the driveway, and the three wheels are
resting upon the driveway, the three wheels comprise a first wheel having a first
lowermost point, a second wheel having a second lowermost point, and a third wheel
having a third lowermost point, the first lowermost point and the second lowermost point
defining a line, and the third lowermost point being horizontally spaced apart from the

line.

[0131] Example 32 includes the portable trailer stand of example 31, wherein the
three wheels remain at a substantially fixed distance from the upper ledge regardless of

vertical movement of the upper ledge and regardless of extension of the first extendible
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leg.

[0132] Example 33 includes the portable trailer stand of example 31, wherein the
portable trailer stand has selectively a transition mode, an operation mode and a
bracing mode, a bottom surface of the first foot being above a first lowermost point of
the first wheel in the transition mode, the bottom surface of the first foot being
substantially level with the first lowermost point of the first wheel in the operation mode,
and the bottom surface of the first foot being below the first lowermost point of the first

wheel in the bracing mode.

[0133] Example 34 includes the portable trailer stand of example 31, wherein the
upper ledge of the frame is elongate in a longitudinal direction, and the portable trailer
stand further including a second extendible leg being vertically movable relative to the
frame, a second foot on the second extendible leg and moveable therewith to
selectively engage and disengage the driveway, a first jackscrew assembly inside the
first extendible leg and being structure to selectively extend and retract the first
extendible leg and thereby selectively lower and raise the first foot, a second jackscrew
assembly inside the second extendible leg and being structured to selectively extend
and retract the second extendible leg and thereby selectively lower and raise the
second foot, a crank rotatable about a crank axis, the crank axis being displaced out of
parallel alignment with the longitudinal direction, and a drive mechanism coupling the
crank to both the first jackscrew assembly and the second jackscrew assembly such
that rotation of the crank selectively raises and lowers both the first foot and the second

foot relative to the frame and the three wheels.

[0134] Example 35 includes the portable trailer stand of example 34, wherein the

crank axis is substantially perpendicular to the longitudinal direction.

[0135] Example 36 includes the portable trailer stand of example 34, wherein the
crank is substantially centrally located between the first extendible leg and the second

extendible leg.

[0136] Example 37 includes the portable trailer stand of example 34, wherein the
drive mechanism includes a first shaft and a second shaft, and the portable trailer stand
further including a gearbox coupling the crank to both the first shaft and the second
shaft, wherein the first shaft couples the gearbox to the first jackscrew assembly, and
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the second shaft couples the gearbox to the second jackscrew assembly.

[0137] Example 38 includes the portable trailer stand of example 37, further

including a slip clutch coupling the crank to the gearbox.

[0138] Example 39 includes the portable trailer stand of example 37, further

including a first slip clutch on the first shaft and a second slip clutch on the second shaft.

[0139] Example 40 includes the portable trailer stand of example 31, further
including a handle attached to the frame and extending higher than the upper ledge of
the frame, and a finger guard defining a hand-receiving space between the handle and
the finger guard, the finger guard extending higher than the upper ledge of the frame,
the finger guard being spaced a certain horizontal distance away from the upper ledge

of the frame.

[0140] Example 41 includes the portable trailer stand of example 31, further
including a first swivel mechanism connecting the first wheel to the frame, and an anti-

swivel connection coupling the third wheel to the frame.

[0141] Example 42 includes the portable trailer stand of example 33, further
including a sensor system supported by at least one of the frame or the first extendible
leg, the sensor system providing an output signal indicating whether the portable trailer

stand is in one of the operation mode and the bracing mode.

[0142] Example 43 includes the portable trailer stand of example 42, wherein the
sensor system includes a trigger and a visual indicator, the trigger being movable
selectively to a raised position and a lowered position relative to the frame, the trigger in
the raised position being higher than the upper ledge of the frame, the trigger being
higher in the raised position than in the lowered position relative to the frame, the visual
indicator being movable selectively to a retracted position and an extended position in
response to the trigger moving between the raised position and the lowered position,
the visual indicator being in the retracted position when the portable trailer stand is in
the transition mode and the trigger is in the raised position, the visual indicator being in
the extended position when the portable trailer stand is in the operation mode and the
trigger is in the retracted position, and the visual indicator being in the extended position

when the portable trailer stand is in the bracing mode and the trigger is in the lowered
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position.

[0143] Example 44 includes the portable trailer stand of example 42, further
including a first jackscrew assembly connected to the first extendible leg, and a
mechanical drive unit operatively coupled to the first jackscrew assembly to selectively
raise and lower the first extendible leg, wherein the sensor system includes a slip clutch
operatively coupled to the mechanical drive unit and an energy-harvesting switch
operatively coupled to the slip clutch, the energy-harvesting switch electrically

generating the output signal in response to a threshold slippage in the slip clutch.

[0144] Example 45 includes the portable trailer stand of example 43, wherein the

visual indicator is pivotal between the retracted position and the extended position.

[0145] Example 46 includes the portable trailer stand of example 43, further
including a camera system situated to detect whether the visual indicator is in the

extended position.

[0146] Example 47 includes a portable trailer stand for stabilizing a trailer parked on
a driveway, the trailer having an underside, the portable trailer stand comprising a frame
having an upper ledge that is elongate in a longitudinal direction, the upper ledge being
vertically movable to selectively engage and disengage the underside of the trailer, a
plurality of wheels coupled to the frame, a first leg coupled to the frame and being
extendible along a first leg axis, a first jackscrew inside the first leg, a second leg
coupled to the frame and being extendible along a second leg axis, a second jackscrew
inside the second leg, a crank rotatable about a crank axis, the crank axis being
displaced out of parallel alignment with the longitudinal direction, the crank axis being
interposed between the first leg axis and the second leg axis, and a drive mechanism
coupling rotation of the crank to simultaneous rotation of both the first jackscrew and the

second jackscrew.

[0147] Example 48 includes the portable trailer stand of example 47, wherein the
plurality of wheels remain at a substantially fixed elevation relative to the upper ledge

regardless of vertical movement of the upper ledge.

[0148] Example 49 includes the portable trailer stand of example 47, wherein the

crank axis is substantially perpendicular to the longitudinal direction.
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[0149] Example 50 includes the portable trailer stand of example 47, wherein the

crank axis is generally equidistant from the first leg and the second leg.

[0150] Example 51 includes the portable trailer stand of example 47, wherein the
drive mechanism includes a first shaft and a second shaft, and the portable trailer stand
further including a gearbox coupling the crank to both the first shaft and the second
shaft, wherein the first shaft couples the gearbox to the first jackscrew, and the second

shaft couples the gearbox to the second jackscrew.

[0151] Example 52 includes the portable trailer stand of example 51, further

including a slip clutch coupling the crank to the gearbox.

[0152] Example 53 includes the portable trailer stand of example 51, further

including a first slip clutch on the first shaft and a second slip clutch on the second shaft.

[0153] Example 54 includes the portable trailer stand of example 47, further
including a handle attached to the frame and extending higher than the upper ledge of
the frame, and a finger guard defining a hand-receiving space between the handle and
the finger guard, the finger guard extending higher than the upper ledge of the frame,
the finger guard being spaced a horizontal distance away from the upper ledge of the

frame.

[0154] Example 55 includes a portable trailer stand, comprising, a frame having an
upper ledge, an extendible leg coupled to the frame, the upper ledge being vertically
movable to selectively engage and disengage an underside of a trailer parked on a
driveway based on movement of the extendible leg relative to the frame, and a wheel
connected to the frame, the wheel to remain at a substantially fixed distance from the

upper ledge as the upper ledge is vertically moved.

[0155] Example 56 includes the portable trailer stand of example 55, further
including a foot connected to a base of the extendible leg, the foot to selectively move a
first distance from the upper ledge and a second distance from the upper ledge, the first
distance being closer to the upper ledge than a lowermost point on the wheel, the
second distance being farther from the upper ledge than the lowermost point on the

wheel.
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[0156] Example 57 includes the portable trailer stand of example 55, wherein the
frame includes a post and a lower subframe, the lower subframe connected to the upper
ledge via the post, the wheel connected to the frame via the lower subframe, the lower
subframe selectively mountable to the post at different heights to selectively adjust the

substantially fixed distance between the wheel and the upper ledge.

[0157] Example 58 includes the portable trailer stand of example 55, wherein the
wheel is a first wheel, the upper ledge being elongate in a longitudinal direction along a
vertical plane, the portable trailer stand further including a second wheel connected to
the frame, and a third wheel connected to the frame, the first wheel positioned on a first
side of the vertical plane, the second and third wheels positioned on a second side of
the vertical plane opposite the first side, the second wheel spaced apart from the third

wheel in a direction extending parallel to the vertical plane.

[0158] Example 59 includes the portable trailer stand of example 58, wherein the
first wheel is positioned between (1) a first line extending perpendicular to the vertical
plane and passing through the second wheel and (2) a second line extending

perpendicular to the vertical plane and passing through the third wheel.

[0159] Example 60 includes the portable trailer stand of example 59, where the first

wheel is positioned equidistant from the first and second lines.

[0160] Example 61 includes the portable trailer stand of example 59, wherein the
extendible leg is a first extendible leg, the portable trailer stand further including a

second extendible leg, the first leg positioned on an opposite side of the first line than
the first wheel, the second leg positioned on an opposite side of the second line than

the first wheel.

[0161] Example 62 includes the portable trailer stand of example 58, wherein the
first and second wheels are spaced substantially a same distance from the vertical

plane.

[0162] Example 63 includes the portable trailer stand of example 58, further
including a first handle attached to the frame, and a second handle attached to the
frame, the second handle spaced apart from the first handle in a direction extending

parallel to the vertical plane, the first and second handles offset relative to the upper
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ledge, both the first and second handles positioned on the same side of the vertical

plane.

[0163] Example 64 includes the portable trailer stand of example 55, further
including a handle attached to the frame, the handle extending higher than the upper
ledge at a first location horizontally offset relative to upper ledge, and a finger guard
attached to the frame adjacent the handle, the finger guard extending higher than the
upper ledge at a second location horizontally offset relative to upper ledge, the first

location being offset farther from the upper ledge than the second location.

[0164] Example 65 includes the portable trailer stand of example 64, wherein the
handle is a first handle and the finger guard is a first finger guard, the portable trailer
stand further including a second handle attached to the frame, the second handle
spaced apart from the first handle in a direction along a longitudinal length of the upper
ledge, and a second finger guard attached to the frame adjacent the second handle, the
first and second handles and the first and second fingers guards offset on a same side

of the upper ledge.

[0165] Example 66 includes the portable trailer stand of example 55, further
including a sensor system to indicate when the upper ledge is in engagement with the

underside of the trailer.

[0166] Example 67 includes the portable trailer stand of example 66, wherein the
sensor system includes a visual indicator carried by the frame, the visual indicator
moveable between a retracted position and an extended position, and a trigger to move
from a first position to a second position in response to the upper ledge engaging the
underside of the trailer, the visual indicator to be in the retracted position when the
trigger is in the first position, the visual indicator to move to the extended position in

response to the trigger moving to the second position.

[0167] Example 68 includes the portable trailer stand of example 67, wherein the
visual indicator is more visually prominent when in the extended position than when in

the retracted position.

[0168] Example 69 includes the portable trailer stand of example 66, wherein the

sensor system includes a switch having a trigger extending above the upper ledge, the
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switch to generate an output signal in response to the trigger engaging the underside of
the trailer, the output signal indicative of the upper ledge being in engagement with the

underside of the trailer.

[0169] Although certain example methods, apparatus and articles of manufacture
have been disclosed herein, the scope of coverage of this patent is not limited thereto.
On the contrary, this patent covers all methods, apparatus and articles of manufacture

fairly falling within the scope of the claims of this patent.
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CLAIMS

1. A portable trailer stand, comprising:

a frame having an elongate upper ledge and a post;

an extendible leg coupled to the frame, the upper ledge vertically movable to
selectively engage and disengage an underside of a trailer based on movement of
the extendible leg relative to the frame; and

a plurality of wheels coupled to the frame, the post of the frame
interconnecting the plurality of wheels to the upper ledge of the frame such that
the plurality of wheels are to remain at a substantially fixed distance from the
upper ledge as the upper ledge is vertically moved, each of the plurality of wheels
to be spaced relative to a vertical axis, the vertical axis to intersect a center point
of the upper ledge, wherein at least one wheel lies in a plane that contains the

vertical axis.

2. A portable trailer stand, comprising:

a frame having an upper ledge and a post, the upper ledge elongate in a
longitudinal direction;

an extendible leg coupled to the frame, the upper ledge vertically movable to
selectively engage and disengage an underside of a trailer based on movement of
the extendible leg relative to the frame; and

a plurality of wheels coupled to the frame, the post of the frame
interconnecting the plurality of wheels to the upper ledge of the frame such that
the plurality of wheels are to remain at a substantially fixed distance from the
upper ledge as the upper ledge is vertically moved, each of the plurality of wheels
to be spaced substantially equal distance from a vertical axis, the vertical axis to
intersect a center point of the upper ledge, wherein at least one wheel lies in a
plane that contains the vertical axis, wherein the extendible leg is aligned with the

vertical axis.

3. The portable trailer stand of claim 1, wherein different ones of the plurality of
wheels are connected to the post via arms extending radially outward from the vertical

axis.
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4. The portable trailer stand of claim 1, wherein a first wheel of the plurality of wheels
is located on a first side of a vertical plane and a second wheel of the plurality of wheels
is located on a second side of the vertical plane, the first side opposite the second side,

the vertical plane including the vertical axis and parallel to the upper ledge.

5.  The portable trailer stand of claim 1, further including a handle coupled to the

frame.

6. The portable trailer stand of claim 5, wherein the handle is coupled to the frame

via the post.

7. The portable trailer stand of claim 1, further including a screw and a nut, the
extendible leg coupled to a first one of the screw or the nut, the post coupled to a
second one of the screw or the nut, the extendible leg moves relative to the post in

response to relative motion of the screw relative to the nut.

8. The portable trailer stand of claim 1, further including a sensor system to generate
an output signal when the upper ledge engages or disengages the underside of the

trailer.

9. The portable trailer stand of claim 8, wherein the sensor system includes:
a visual indicator carried by the frame, the visual indicator moveable between
a retracted position and an extended position; and
a trigger to move from a first position to a second position in response to the
upper ledge engaging the underside of the trailer, the visual indicator to be in the
retracted position when the trigger is in the first position, the visual indicator to
move to the extended position in response to the trigger moving to the second

position.

10. A portable trailer stand, comprising:
an elongate upper ledge;
a post coupled to the upper ledge;
an extendible leg telescopically coupled to the post, the upper ledge being
vertically movable to selectively engage and disengage an underside of a trailer
based on movement of the extendible leg relative to the post; and

a plurality of wheels coupled to the post, the post to maintain the plurality of
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wheels at a substantially fixed distance from the upper ledge as the upper ledge is
vertically moved, each of the plurality of wheels to be equidistant from a vertical
axis traversing through a center of the upper ledge, wherein at least one wheel lies

in a plane that contains the vertical axis.

11. The portable trailer stand of claim 10, wherein the plurality of wheels are coupled
to the post adjacent a first end of the post and the upper ledge is coupled to the post

adjacent a second end of the post opposite the first end.

12. The portable trailer stand of claim 10, further including a plurality of feet, the

plurality of feet spaced horizontally from the vertical axis.

13. The portable trailer stand of claim 10, wherein the post is one of a plurality of
posts, at least one of the posts coupled to the upper ledge via a bearing and coupled to
a jackscrew via a nut, the jackscrew coupled to the extendible leg such that rotation of
the at least one of the posts relative to the jackscrew produces translational movement

of the extendible leg relative to the upper ledge.

14. The portable trailer stand of claim 13, further including a handle coupled to the at
least one of the posts to facilitate rotation of the at least one of the posts relative to the

jackscrew.

15. A portable trailer stand, comprising:

an upper ledge having a length and a width, the length greater than the
width;

a retractable leg coupled to the upper ledge, the upper ledge being moveable
to selectively engage and disengage an underside of a trailer responsive to
vertical movement of the retractable leg relative to the upper ledge; and

a plurality of wheels, each of the plurality of wheels spaced from a center
point of the upper ledge, at least one wheel is closer to the center point of the

upper ledge than the at least one wheel is to the retractable leg.

16. A portable trailer stand, comprising:
an upper ledge having a length and a width, the length greater than the
width;

a retractable leg coupled to the upper ledge, the upper ledge being moveable
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to selectively engage and disengage an underside of a trailer responsive to
vertical movement of the retractable leg relative to the upper ledge; and

a plurality of wheels, each of the plurality of wheels to be a same distance
from a center point of the upper ledge, each of the plurality of wheels coupled to
the upper ledge through a post such that the wheels remain a substantially fixed
distance from the center point of the upper ledge as the upper ledge moves,
wherein the retractable leg vertically aligns with the center point of the upper

ledge.

17. The portable trailer stand of claim 15, wherein the retractable leg is spaced apart

from the center point of the upper ledge.

18. The portable trailer stand of claim 1, wherein the plurality of wheels are spaced a

substantially equal distance from the vertical axis.

19. The portable trailer stand of claim 15, wherein the plurality of wheels couple to the
upper ledge via a plurality of posts such that the wheels remain a substantially fixed
distance from the center point of the upper ledge as the upper ledge moves in at least

one of an upward direction or a downward direction.

20. The portable trailer stand of claim 18 or claim 19, wherein the plurality of posts
includes a first post and a second post, the first post opposite the second post relative
to the center point of the upper ledge, a first wheel of the plurality of wheels closer to the
first post than the first wheel is to the second post, and a second wheel of the plurality of

wheels closer to the second post than the second wheel is to the first post.

21. The portable trailer stand of claim 15, wherein the plurality of wheels includes

more than two wheels.
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