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(57)  Ascissors lift vehicle includes a chassis, a first
pair of wheels disposed at one end of the chassis and a
second pair of steering wheels disposed at an opposite
end of the chassis. The wheels include a circular profile
having a radius R. The scissors lift vehicle includes a
track having an upper surface and a lower surface ex-
tending aft at a height less than R above the travel sur-
face. A pivot connection is coupled to the aft plate at a

METHOD AND SYSTEM FOR A LOW HEIGHT LIFT DEVICE

height less than R above the travel surface. A scissors
stack assembly includes a plurality of paired scissors link-
ages. Each scissors linkage of a first pair of scissors link-
ages is coupled to a respective pivot connection. Each
scissors linkage of a second pair of scissors linkages
includes a truck coupled to a distal end. The truck is con-
figured to engage the upper surface of the track.
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Description
BACKGROUND

[0001] Thisdescriptionrelatesto liftdevices, and, more
particularly, to an adjustable height man lift and methods
of assembling adjustable height man lifts.

[0002] Scissorslifts are a type of platform that can usu-
ally only be moved in a vertical direction. The lift mech-
anism is often mounted to a self-propelled carriage or
chassis having wheels for moving the platform between
work areas. The mechanism to achieve the vertical lift is
a plurality of linked, folding supports oriented in a criss-
cross or "X" pattern. The pattern is also known as a pan-
tograph. The upward motion is achieved by the applica-
tion of a force to a set of parallel linkages, elongating the
crossing pattern, and propelling the work platform verti-
cally. Because scissors lift devices evolved from a device
thatincluded a scissors lift assembly mounted on a pulled
carriage that was not self-propelled, current scissor lift
designs still have the scissors lift assembly mounted on
top of a carriage. In self-propelled models, many of the
propelling features are mounted under the scissors lift
assembly. A hydraulic system, electrical system includ-
ing batteries, and a control system are also typically
mounted on the carriage below the scissors lift assembly.
Additionally, axles, steering and transmission compo-
nents are also mounted on the carriage under the scis-
sors lift assembly. Accordingly, because of the equip-
ment located under the scissors lift assembly on the car-
riage, the height of the work platform that carries a user
to the work area is greatly elevated above the floor sur-
face. To gain access to the work platform of known scis-
sors lift assemblies, the user must climb onto the plat-
form, usually using several ladder steps attached to the
carriage and/or platform, and usually carrying tools,
equipment, and/or repair parts. Such access is laborious
for the user. Moreover, mounting the scissors lift assem-
bly on top of the carriage increases the height of the scis-
sors lift vehicle when the scissors lift assembly is fully
retracted. The increased height limits areas that the scis-
sors lift vehicle can access.

BRIEF DESCRIPTION OF THE DISCLOSURE

[0003] In one aspect, a scissors lift vehicle includes a
chassis formed of a pair of parallelly-oriented channels.
Each channel includes a first forward end and a second
aft end. The first forward ends of each of channel are
coupled together using a forward plate extending orthog-
onally between the first forward ends. The second aft
ends of each of the channels are coupled together using
an aft plate extending orthogonally between the second
aft ends and parallel to the forward plate. The scissors
lift vehicle also includes a first pair of wheels disposed
at one end of the chassis and a second pair of steering
wheels disposed at an opposite end of the chassis. The
wheels are configured to roll along a travel surface and
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include a circular profile having a radius R. Each wheel
of each pair of wheels is spaced apart laterally with re-
spect to the other wheel of the pair. The pairs of wheels
are spaced apart longitudinally from the other pair of
wheels. The scissors lift vehicle includes a track including
an upper surface, a lower surface and a thickness ex-
tending therebetween, the track extending aft at a height
less than R above the travel surface from the forward
plate parallel to the pair of channels and a pivot connec-
tion coupled to the aft plate at a height less than R above
the travel surface. A scissors stack assembly includes a
plurality of paired scissors linkages extendable from a
retracted position to an extended position. Each scissors
linkage of a first pair of scissors linkages of the plurality
of paired scissors linkages is pivotally coupled to a re-
spective pivot connection. Each scissors linkage of a sec-
ond pair of scissors linkages of the plurality of paired
scissors linkages includes a truck coupled to a distal end
of each scissors linkage of the second pair of scissors
linkages. The truck is configured to engage the upper
surface of the track.

[0004] In another aspect, a method of assembling a
scissors lift vehicle includes providing a chassis having
an opening formed between a pair of parallelly oriented
side channels and coupling a first pair of wheels to one
end of the chassis and a second pair of steering wheels
to an opposite end of the chassis. The wheels are con-
figured to roll along a travel surface and each wheel in-
cludes a circular profile having a radius R. The method
also includes coupling a pivot connection the end of the
chassis at a height less than R above the travel surface
and coupling a track, having an upper surface, a lower
surface and a thickness extending therebetween, to the
opposite end of the chassis. The track extends aft at a
height less than R above the travel surface. The method
further includes coupling a scissors stack assembly to
the chassis within the opening. The scissors stack as-
sembly including a plurality of paired scissors linkages,
each scissors linkage of a first pair of scissors linkages
of the plurality of paired scissors linkages, pivotally cou-
pled to a respective pivot connection, each scissors link-
age of a second pair of scissors linkages of the plurality
of paired scissors linkages including a truck coupled to
a distal end of each scissors linkage of the second pair
of scissors linkages. The truck configured to engage the
upper surface of the track.

[0005] In yet another aspect, a scissors lift vehicle in-
cludes a chassis, a first pair of wheels disposed at one
end of the chassis and a second pair of steering wheels
disposed at an opposite end of the chassis. The wheels
are configured to roll along a travel surface and each
wheel has a circular profile having a radius R. A track
includes an upper surface, a lower surface and a thick-
ness extending therebetween. The track extends longi-
tudinally from one end of the chassis within an opening
of the chassis at a height less than R above the travel
surface. A pivot connection is coupled to the opposite
end of the chassis at a heightless than Rabove the travel
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surface. The scissors lift vehicle also includes a scissors
stack assembly positioned within the opening and includ-
ing a plurality of paired scissors linkages. Each scissors
linkage of a first pair of scissors linkages of the plurality
of paired scissors linkages is pivotally coupled to a re-
spective pivot connection. Each scissors linkage of a sec-
ond pair of scissors linkages of the plurality of paired
scissors linkages includes a truck coupled to a distal end
of each scissors linkage of the second pair of scissors
linkages. The truck is configured to engage the upper
surface of the track.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

FIGS. 1-11 show example embodiments of the meth-
od and apparatus described herein.

FIG. 1isaside elevation view of a scissors lift vehicle,
in which a side portion, such as a side channel, of
the scissors lift vehicle is cutaway to show a plurality
of scissors linkages of the scissors lift vehicle, in ac-
cordance with an example embodiment of the
present disclosure.

FIG. 2 is a front elevation view of scissors lift vehicle
in accordance with the example embodiment of the
present disclosure.

FIG. 3 is a side elevation view of a portion of the
scissors lift vehicle illustrating the scissors stack as-
sembly including a plurality of scissors linkages piv-

otally coupled together.

FIG. 4 is another side elevation view of the scissors
lift vehicle.

FIG. 5 is a side view of truck.
FIG. 6 is a forward view looking aft of truck.

FIG. 7 is a plan view of a forward section of the chas-
sis shown in FIG. 3.

FIG. 8 is a perspective view of the forward section
of the chassis shown in FIG. 7.

FIG. 9is a plan view of an aft section of the chassis.

FIG. 10 is another plan view of an aft section of the
chassis.

FIG. 11 is a flow chart of a method of assembling
the scissors lift vehicle.

[0007] Although specific features of various embodi-
ments may be shown in some drawings and notin others,
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this is for convenience only. Any feature of any drawing
may be referenced and/or claimed in combination with
any feature of any other drawing.

[0008] Unless otherwise indicated, the drawings pro-
vided herein are meant to illustrate features of embodi-
ments of the disclosure. These features are believed to
be applicable in a wide variety of systems comprising
one or more embodiments of the disclosure. As such,
the drawings are not meant to include all conventional
features known by those of ordinary skill in the art to be
required for the practice of the embodiments disclosed
herein.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0009] The following detailed description illustrates
embodiments of the disclosure by way of example and
not by way of limitation. It is contemplated that the dis-
closure has general application to embodiments of a scis-
sors lift vehicle and a method of assembling a scissors
lift vehicle.

[0010] Inthe example embodiment, the scissors lift ve-
hicle includes a chassis including a pair of parallelly ori-
ented structural members or channels. Each channel in-
cludes a first forward end and a second aft end. The first
forward ends of each of the channels are coupled togeth-
er using a forward plate extending orthogonally between
the first forward ends. The second aft ends of each of
the channels are coupled together using an aft plate ex-
tending orthogonally between the second aft ends and
parallel to the forward plate.

[0011] The scissors lift vehicle also includes a first pair
of wheels positioned at one end of the chassis and a
second pair of steering wheels positioned at an opposite
end of the chassis. In some embodiments, at least one
of the second pair of steering wheels are drive wheels
configured to propel the scissors lift vehicle using a pro-
pulsion motor. The propulsion motorincludes atleastone
of an electric motor and a hydraulic motor. The wheels
are configured to roll along a travel surface and include
a circular profile having a radius R. In various embodi-
ments, the first pair of wheels includes follower wheels.
Each wheel of each pair of wheels are spaced apart lat-
erally with respect to the other wheel of the pair. The
pairs of wheels are spaced apart longitudinally from the
other pair of wheels.

[0012] The scissors lift vehicle further includes a track
including an upper surface, a lower surface and a thick-
ness extending therebetween. The track extends aft at
a height less than R above the travel surface from the
forward plate parallel to the pair of channels. A pivot con-
nection is coupled to the aft plate at a height less than R
above the travel surface.

[0013] The scissorslift vehicle also includes a scissors
stack assembly including a plurality of paired scissors
linkages extendable from a retracted position to an ex-
tended position. Each scissors linkage of a first pair of
scissors linkages of the plurality of paired scissors link-
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agesis pivotally coupled to a respective pivot connection.
Each scissors linkage of a second pair of scissors link-
ages of the plurality of paired scissors linkages includes
a truck coupled to a distal end of each scissors linkage
of the second pair of scissors linkages. The truck is con-
figured to engage the upper surface of the track.

[0014] Each truck optionally includes an inner support
plate, an outer support plate, and a roller assembly ex-
tending therebetween. A linkage connection is config-
ured to couple to the distal end of a respective scissors
linkage of the second pair of scissors linkages. A track
keeper includes a body extending from at least one of
the inner support plate and the outer support plate to face
to face proximity to the lower surface.

[0015] Optionally, the scissors lift vehicle also includes
athird pair of scissors linkages joined by a lower hydraulic
cylinder coupling member extending between the third
pair of scissors linkages and a fourth pair of scissors link-
ages joined by an upper hydraulic cylinder coupling mem-
ber extending between the fourth pair of scissors linkag-
es. The scissors stack assembly further includes a hy-
draulic cylinder operatively coupled between the lower
hydraulic cylinder coupling member and the upper hy-
draulic cylinder coupling member. In various embodi-
ments, the third pair of scissors linkages and the fourth
pair of scissors linkages are parallel with respect to each
other.

[0016] The following description refers to the accom-
panying drawings, in which, in the absence of a contrary
representation, the same numbers in different drawings
represent similar elements.

[0017] FIG. 1 is a side elevation view of a scissors lift
vehicle 100, in which a side portion, such as a side chan-
nel 302, of the scissors lift vehicle 100 is cutaway to show
a plurality of scissors linkages 118 of the scissors lift ve-
hicle 100, in accordance with an example embodiment
of the present disclosure. In the example embodiment,
scissors lift vehicle 100 includes a carriage 102 that in-
cludes a plurality of independently steerable wheels 104,
each configured to engage a travel surface 106 during
operation of scissors lift vehicle 100. Travel surface 106
could be an asphalt surface in an outdoor application of
scissors lift vehicle 100 or may be concrete, wood, carpet,
tile, or other surface in an indoor application of scissors
lift vehicle 100. Wheels 104 are configured to rotate about
an axis of rotation 108 and may be powered by a dedi-
cated motor (not shown) coupled directly to each wheel
104. Wheels include a circular profile having a radius R
and are spaced apart from each other along an underside
of carriage 102. Typically, one wheel 104 is positioned
at or near each corner 110 of rectangularly-shaped car-
riage 102. In various embodiments, wheels 104 are
spaced as far as possible to improve the stability of scis-
sors lift vehicle 100, especially when a scissors stack
assembly 112 is extended. In various embodiments,
more than four wheels 104, one at each corner 110 may
be used. Additionally, carriage 102 may not be rectan-
gularly-shaped, but may have other shapes, where ad-
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ditional wheels 104 could be used. Wheels 104 may be
spaced apart in a fore/aft direction 114 and in a right/left
or lateral direction (i.e., into or out of the page). Wheels
104 may be spaced from each other unequal distances
apart, for example, a track of the fore wheels may be
wider or narrower than the track of the aft wheels.
[0018] Abase 116is coupled to or formed with carriage
102 between wheels 104 spaced apart in the right/left
direction and is positioned vertically such that base 116
lies within a profile of wheels 104. For example, if wheels
104 are twelve inches in diameter, base 116 is positioned
vertically less than twelve inches above the lowest extent
of wheels 104, which, in most cases, would be the equiv-
alent of being less than twelve inches above travel sur-
face 106. Accordingly, in some embodiments, base 116
may be located less than 2R above travel surface 106
during operation of scissors lift vehicle 100 and in other
embodiments base 116 may be located less than R
above travel surface 106 during operation of scissors lift
vehicle 100.

[0019] Inthe example embodiment, scissors stack as-
sembly 112 includes a plurality of scissors linkages 118
pivotally coupled together and extendable from a retract-
ed position (shownin FIG. 1), where the scissors linkages
are approximately horizontally configured to an extended
position (not shown in FIG. 1), where the scissors link-
ages are approximately orthogonally configured with re-
spect to each other. Scissors stack assembly 112 is piv-
otally coupled to base 116 through a first pair of scissors
linkages 120 and 122 (122 is hidden behind 120 in FIG.
1) and is slidably coupled to base 116 through a second
pair of scissors linkages, 124 and 126 (126 is hidden
behind 124 in FIG. 1). Base 116 includes a slot 128 con-
figured to receive a pin 130. Base 116 and first pair of
scissors linkages 120 and 122 are coupled in a pivotal
joint (not shown in FIG. 1). Base 116 and second pair of
scissors linkages 124 and 126 are coupled in a slidable
joint 132 using slot 128 and pin 130. Pivotal joint 132 and
the slidable joint are located between wheels 104 spaced
apart in the right/left direction and within a profile of
wheels 104.

[0020] FIG. 2 is a front elevation view of scissors lift
vehicle 100 in accordance with the example embodiment
of the present disclosure. In the example embodiment,
scissors lift vehicle 100 includes base 116 positioned be-
low axis 108 such that base is less than R distance above
travel surface 106. Such a position permits scissors stack
assembly 112 to be positioned lower in relation to travel
surface 106 than other known scissors lift vehicles. Ac-
cordingly, a deck 202 is mounted to scissors stack as-
sembly 112 at a relatively lower height 204 above travel
surface 106. Height 204 is configured to conform to a
standard step height of a user for entry onto deck 202
directly from travel surface 106 withoutintermediate step-
ping surfaces, such as, steps, stairs, or pegs. In the ex-
ample embodiment, a standard step height of about 20.
0 inches is contemplated based on ANSI/SIA
A92.6-2006. Other step heights may be selected based
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on local custom or other regulations. A width 206 of car-
riage 102 is configured to fit within an interior door frame
of, for example, but, not limited to, an office, a home, or
a commercial building.

[0021] FIG. 3 is a side elevation view of a portion of
scissors lift vehicle 100 illustrating scissors stack assem-
bly 112 including a plurality of scissors linkages 118 piv-
otally coupled together. FIG. 4 is another side elevation
view of scissors lift vehicle 100. Scissors lift vehicle 100
includes a chassis 300 including a pair of parallelly ori-
ented structural members or channels 302. Each channel
302 includes a first forward end 304 and a second aft
end 306. First forward ends 304 of each of channels 302
are coupled together using a forward plate 308 extending
orthogonally between first forward ends 304. Second aft
ends 306 of each of channels 302 are coupled together
using an aft plate 310 extending orthogonally between
second aft ends 306 and parallel to forward plate 308.
[0022] Scissors lift vehicle 100 also includes a first pair
of wheels 312 positioned at one end 314 of chassis 300
and a second pair of steering wheels 316 positioned at
an opposite end 318 of chassis 300. In some embodi-
ments, at least one of second pair of steering wheels 316
are drive wheels configured to propel scissors lift vehicle
using a propulsion motor 320. Propulsion motor 320 in-
cludes at least one of an electric motor and a hydraulic
motor. Wheels 312, 316 are configured to roll along travel
surface 106 and include a circular profile 324 having a
radius R. In various embodiments, first pair of wheels
312 are embodied as follower wheels that may be sup-
ported by separate axles 325 (shown in FIG. 8). Each
wheel of each pair of wheels 312, 316 is spaced apart
laterally with respect to the other wheel 312, 316 of the
pair. The pairs of wheels 312, 316 are spaced apart lon-
gitudinally from the other pair of wheels 312, 316.
[0023] Scissors lift vehicle 100 further includes a track
324 including an upper surface 326, a lower surface 328,
and a thickness 330 extending therebetween. Track 324
extends aft at a height 331 less than R above travel sur-
face 106 from forward plate 308 parallel to pair of chan-
nels 302. A pivot connection 332 is coupled to aft plate
310 at a height less than R above travel surface 106.
[0024] As described herein, in at least some embodi-
ments, track 324 extends aftward at the height 331 such
that track 324, is located entirely less than R above travel
surface 106. Similarly, in at least some embodiments,
pivot connection 332 is at a height that is located entirely
less than R above travel surface 106. Stated another
way, in at least some embodiments, pivot connection 332
is coupled to aft plate 310, as described, at a height, such
as height 331, that is entirely less than and/or shorter
than a lowest height R of the axis of rotation 360 and/or
361 of any wheel supporting vehicle 100, such as for
example either pair of wheels 312 and/or 316, respec-
tively. As such, in at least some embodiments, track up-
per surface 326 extends aftward at the height 331 that
is entirely less than R, such that no portion of upper sur-
face 326 is located at a height that is greater than R, and
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such that pivot connection 332 is coupled, in at least
some embodiments, to aft plate 310 at a height, such as
height 331, that is entirely less than R, and such that no
portion of pivot connection 332 is coupled to aft plate 310
at any height that is greater than R. Likewise, in at least
some embodiments, no portion of pivot connection 332
may extend above the height R. In some embodiments,
pivot connection 332 may be coupled to aft plate 310 at
any height that is less than and/or entirely less than R,
including, but not limited to, height 331. In addition, as
generally shown with references to FIGS. 1-4, in at least
some embodiments, the bottom-most or lowest pair of
scissors linkages (e.g., scissors linkages 118 of first pair
of scissors linkages 120 and/or 122, as shown in FIGS.
1 and 2) may be pivotally coupled to a pivot connection,
such as pivot connection 332, at a height, such as height
331 and/or less than height 331, that is less than and/or
entirely less than R above travel surface 106. Stated an-
other way, linkages 118, such as lowest scissors linkages
120 and/or 122, may also be pivotally coupled to a re-
spective pivot connection, such as pivot connection 332,
ataheight 331 thatis less than and/or entirely less and/or
shorter than R and/or a height, such as height 331, that
is entirely less than or shorter and/or lower than a lowest
level of the axis of rotation 360 and/or 361 of either pair
of wheels 312 and/or 316.

[0025] Scissors lift vehicle 100 also includes scissors
stack assembly 112 including a plurality of paired scis-
sors linkages 118 extendable from a retracted position
to an extended position. Each scissors linkage 334, 336
of afirst pair of scissors linkages 338 of plurality of paired
scissors linkages 118 is pivotally coupled to a respective
pivot connection 332. Each scissors linkage 340, 342 of
a second pair of scissors linkages 344 of plurality of
paired scissors linkages 118 includes a truck 346 coupled
to a distal end 348 of each scissors linkage 340, 342 of
second pair of scissors linkages 344. Truck 346 is con-
figured to engage upper surface 326 of track 324.
[0026] As shown, in atleast some embodiments, truck
346 may engage upper surface 326 of track 324 at a
height, such as height 331, that is entirely less than R
and/or at any other height that is less than and/or entirely
less than and/or shorterthan Rand/or lower than a lowest
level of the axis 360 and/or 361 of any wheel of vehicle
100, such as for example either pair of wheels 312 and/or
316. In at least some embodiments, truck 346 may en-
gage upper surface of track 326 at a height, such as
height 331 (entirely less than R), that is the same as, or
substantially the same as, the height, such as height 331,
(entirely less than R) at which pivot connection 332 is
coupled to aft plate 310. As a result, in at least some
embodiments, truck 346 may slide along track 324 such
that truck 346 travels substantially parallel to, and/or
aligned with the level of pivot connection 332. However,
in at least some embodiments, there may be some slight
variation between the level of pivot connection 332 and
the level that truck 346 engages and slides along track
324, such as for example, to within a threshold design
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and manufacturing tolerance.

[0027] Optionally, scissors lift vehicle 100 also in-
cludes a third pair of scissors linkages 350 (In the exam-
ple embodiment, first pair 338 and third pair 350 are the
same pair, but this does not need to be the case) joined
by a lower hydraulic cylinder coupling member 352 ex-
tending between third pair of scissors linkages 350 and
a fourth pair of scissors linkages 352 joined by an upper
hydraulic cylinder coupling member 354 extending be-
tween fourth pair of scissors linkages 352. Scissors stack
assembly 112 further includes a hydraulic cylinder as-
sembly 356 operatively coupled between lower hydraulic
cylinder coupling member 352 and upper hydraulic cyl-
inder coupling member 354. In various embodiments,
third pair of scissors linkages 350 and fourth pair of scis-
sors linkages 352 are parallel with respect to each other.
[0028] FIG. 5 is a side view of truck 346. FIG. 6 is a
forward view looking aft of truck 346. Each truck 346 op-
tionally includes an inner support plate 502, an outer sup-
port plate 504, and a roller assembly 506 extending ther-
ebetween. Alinkage connection 508 is configured to cou-
ple to distal end 348 of a respective scissors linkage of
second pair of scissors linkages. A track keeper 510 in-
cludes a body 512 extending from at least one of inner
support plate 502 and outer support plate 504 to face to
face proximity to lower surface 528.

[0029] FIG. 7 is a plan view of a forward section of
chassis 300. FIG. 8 is a perspective view of the forward
section of chassis 300 (shown in FIG. 7). Between chan-
nels 302 an opening 700 is formed to permit positioning
scissors stack assembly 112 within chassis 300. Track
326 extends aft from forward plate 308 or other support
member configured to support track 326. Truck 346 rolls
on track 326 to permit translation of distal end 348 in a
longitudinal direction 702.

[0030] Second pair of steering wheels are rotated
around a kingpin 704 for steerage using a steering link-
age 706 that, in some embodiments, includes a lead-
screw drive 708. In various embodiments, leadscrew
steering linkage 706 is powered by an actuator 710 that
includes at least one of a hydraulic actuator and an elec-
tric actuator. Actuator 710 may be positioned proximate
an end 712 of leadscrew drive 708 or along a length 714
of leadscrew drive 708.

[0031] FIG. 9is a plan view of an aft section of chassis
300. FIG. 10 is another plan view of an aft section of
chassis 300. In the example embodiment, pivot connec-
tion 332 is coupled to aft plate 310 at a height less than
R above travel surface 106.

[0032] FIG. 11is a flow chart of a method 1100 of as-
sembling a scissors lift vehicle. In the example embodi-
ment, method 1100 includes providing 1102 a rectangu-
lar chassis having an opening formed between a pair of
parallelly oriented side channels and coupling 1104 a
first pair of wheels to one end of the chassis and a second
pair of steering wheels to an opposite end of the chassis.
The wheels are configured to roll along a travel surface
and each wheel includes a circular profile having a radius
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R. In various embodiments, the travel surface may be a
smooth surface such as, but not limited to an asphalt
roadway or parking lot, or a paved surface such as, but
not limited to a convention center floor. In some embod-
iments, the travel surface may be a rough surface includ-
ing loose rock or gravel and unevenness. In the example
embodiment, the first pair of wheels is embodied in a pair
of follower wheels. The pair of steering wheels may also
be drive wheels coupled to a propulsion motor configured
to propel the scissors lift vehicle along the travel surface.
The propulsion motor may be an electric motor or a hy-
draulic motor.

[0033] Method 1100 includes coupling 1106 a pivot
connection the end of the chassis at a height less than
R above the travel surface and coupling 1108 a track,
having an upper surface, alower surface, and a thickness
extending therebetween, to the opposite end of the chas-
sis. The track extends aft at a height less than R above
the travel surface. Method 1100 includes coupling 1110
a scissors stack assembly to the chassis within the open-
ing. The scissors stack assembly includes a plurality of
paired scissors linkages. Each scissors linkage of a first
pair of scissors linkages of the plurality of paired scissors
linkages, pivotally coupled to a respective pivot connec-
tion, each scissors linkage of a second pair of scissors
linkages of the plurality of paired scissors linkages in-
cluding a truck coupled to a distal end of each scissors
linkage of the second pair of scissors linkages, the truck
configured to engage the upper surface of the track. The
truck serves to permit longitudinal movement of the scis-
sors linkage to permit extension and retraction of the scis-
sors stack assembly. The truck includes rolling elements
to effect the longitudinal translation of the scissors link-
age and a keeper to maintain the position of the truck on
the track. The truck may be formed by providing an inner
support plate, an outer support plate, and a roller assem-
bly extending therebetween, and coupling a linkage con-
nection to the truck assembly. The linkage connection is
configured to couple to a distal end of a respective scis-
sors linkage of the second pair of scissors linkages. The
truck is further formed by coupling a track keeper having
a body extending from at least one of the inner support
plate and the outer support plate into face-to-face prox-
imity to the lower surface of the track.

[0034] Method 1100 may optionally include coupling a
third pair of scissors linkages together using a lower hy-
draulic cylinder coupling member extending between the
third pair of scissors linkages and coupling a fourth pair
of scissors linkages using an upper hydraulic cylinder
coupling member extending between the fourth pair of
scissors linkages. The scissors stack assembly further
includes a hydraulic cylinder operatively coupled be-
tween the lower hydraulic cylinder coupling member and
the upper hydraulic cylinder coupling member. In various
embodiments, the third pair of scissors linkages and the
fourth pair of scissors linkages are parallel with respect
to each other.

[0035] The process flows depicted in the figures do not
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require the particular order shown, or sequential order,
to achieve desirable results. In addition, other steps may
be provided, or steps may be eliminated, from the de-
scribed flows, and other components may be added to,
or removed from, the described systems. Accordingly,
other embodiments are within the scope of the following
claims.

[0036] Approximating language, as used herein
throughout the specification and claims, may be applied
to modify any quantitative representation that could per-
missibly vary without resulting in a change in the basic
function to which it is related. Accordingly, a value mod-
ified by a term or terms, such as "about" and "substan-
tially", are not to be limited to the precise value specified.
In at least some instances, the approximating language
may correspond to the precision of an instrument for
measuring the value. Here and throughout the specifica-
tion and claims, range limitations may be combined
and/or interchanged, such ranges are identified and in-
clude all the sub-ranges contained therein unless context
or language indicates otherwise.

[0037] The above-described embodiments of a meth-
od and system of a scissors lift vehicle provide a cost-
effective and reliable means of lifting workers to an ele-
vated work site. More specifically, the methods and sys-
tems described herein facilitate a worker’s ingress and
egress to a work platform coupled to a scissors lift as-
sembly portion of the scissors lift vehicle. In addition, the
above-described methods and systems facilitate access-
ing narrow portals to work areas. As aresult, the methods
and systems described hereinfacilitate worker safety and
work site access in a cost-effective and reliable manner.
[0038] This written description uses examples to de-
scribe the disclosure, including the best mode, and also
to enable any person skilled in the art to practice the
disclosure, including making and using any devices or
systems and performing any incorporated methods. The
patentable scope of the disclosure is defined by the
claims, and may include other examples that occur to
those skilled in the art. Such other examples are intended
to be within the scope of the claims if they have structural
elements that do not differ from the literal language of
the claims, or if they include equivalent structural ele-
ments with insubstantial differences from the literal lan-
guages of the claims.

Claims
1. A scissors lift vehicle comprising:

a chassis comprising a first channel and a sec-
ond channel, the first channel extending sub-
stantially parallel to the second channel, each
said channel comprising a forward end and an
aft end, said forward ends coupled together via
aforward plate extending orthogonally between
said forward ends, said aft ends coupled togeth-
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er via an aft plate extending orthogonally be-
tween said aft ends such that said aft plate is
substantially parallel to said forward plate;

a first pair of wheels coupled at one end of said
chassis and a second pair of steering wheels
coupled at an opposite end of said chassis, said
pairs of wheels configured to roll along a travel
surface, each said wheel comprising a circular
profile defined by aradius R, each of said wheels
within said pair of wheels spaced apart laterally
with respect to the other said wheel within said
pair of wheels, said first pair of wheels spaced
longitudinally from the second pair of steering
wheels;

atrack comprising an upper surface, an opposite
lower surface and a thickness extending there-
between, said track upper surface extending af-
tward at a height less than R above the travel
surface from said forward plate;

a pivot connection coupled to said aft plate at a
height less than R above the travel surface; and
a scissors stack assembly comprising a plurality
of pairs of scissors linkages each extendable
from a retracted position to an extended posi-
tion, at least a first pair of scissors linkages of
the plurality of paired scissors linkages pivotally
coupled to said pivot connection entirely at the
heightlessthan Rabove the travel surface, each
scissors linkage of a second pair of scissors link-
ages comprising a truck coupled to a distal end
of each scissors linkage of said second pair of
scissors linkages, said truck configured to en-
gage said upper surface of said track at the
height less than R above the travel surface.

2. The scissors lift vehicle of Claim 1, wherein each
said truck comprises:

an inner support plate, an outer support plate,
and a roller assembly extending therebetween;
alinkage connection configured to couple to said
distal end of arespective scissors linkage of said
second pair of scissors linkages; and

atrack keeper comprising a body extending from
at least one of said inner support plate and said
outer support plate in face to face proximity to
said lower surface.

3. The scissors lift vehicle of any one of Claims 1 to 2,
wherein said track upper surface extends aft at the
height entirely less than R such that no portion of
said track upper surface extends aft at a height great-
er than R, and wherein said pivot connection is cou-
pled to said aft plate at the height entirely less than
R such that no portion of said pivot connection is
coupled to said aft plate at the height greater than R.

4. The scissors lift vehicle of any one of Claims 1 to 3,
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wherein at least a portion of the first pair of scissors
linkages s positioned at the heightless than R above
the travel surface.

The scissors lift vehicle of any one of Claims 1 to 4,
wherein said first pair of wheels comprise follower
wheels, and wherein at least one of said second pair
of steering wheels are drive wheels configured to
propel said scissors lift vehicle using a propulsion
motor, wherein said propulsion motor comprises at
least one of an electric motor or a hydraulic motor.

A method of assembling a scissors lift vehicle, the
method comprising:

providing a chassis having an opening;
coupling a first pair of wheels to one end of the
chassis and a second pair of steering wheels to
an opposite end of the chassis, the wheels con-
figured to roll along a travel surface and each
wheel includes a circular profile having a radius
R;

coupling a pivot connection the end of the chas-
sis at a height less than R above the travel sur-
face;

coupling a track, having an upper surface, a low-
er surface and a thickness extending therebe-
tween, to the opposite end of the chassis, the
track extending aft at the height less than R
above the travel surface; and

coupling a scissors stack assembly to the chas-
sis within the opening, the scissors stack assem-
bly including a plurality of paired scissors link-
ages, at least one scissors linkage of a first pair
of scissors linkages of the plurality of paired scis-
sors linkages pivotally coupled to the pivot con-
nection entirely at the height less than R above
the travel surface, each scissors linkage of a
second pair of scissors linkages of the plurality
of paired scissors linkages including a truck cou-
pled to a distal end of each scissors linkage of
the second pair of scissors linkages, the truck
configured to engage the upper surface of the
track at the height less than R.

The method of Claim 6, further comprising forming
the truck by the steps of:

providing a truck assembly including an inner
support plate, an outer support plate, and aroller
assembly extending therebetween;

coupling a linkage connection to the truck as-
sembly, the linkage connection configured to
couple to said distal end of a respective scissors
linkage of said second pair of scissors linkages;
and

coupling a track keeper comprising a body ex-
tending from at least one of the inner support
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10.

1.

plate and the outer support plate to face to face
proximity to the lower surface.

The method of any one of Claims 6 to 7, wherein the
track upper surface extends aft at the height entirely
less than R such that no portion of the track upper
surface extends aft at a height greater than R, the
method further comprising coupling the pivot con-
nection to the end of the chassis atthe height entirely
less than R and coupling at least one hydraulic cyl-
inder between at least one pair of scissors linkages.

The method of any one of Claims 6 to 8, wherein
coupling a first pair of wheels to one end of the chas-
sis comprises coupling a first pair of follower wheels
to one end of the chassis, and wherein coupling a
second pair of steering wheels to an opposite end
of the chassis comprises coupling the second pair
of wheels to at least one of an electric motor or a
hydraulic motor configured to propel the scissors lift
vehicle along the travel surface.

The method of any one of Claims 6 to 9, wherein
coupling a scissors stack assembly to the chassis
within the opening comprises coupling a scissors
stack assembly that includes a plurality of scissors
linkages extendable from a retracted position to an
extended position.

A scissors lift vehicle comprising:

a chassis;

a first pair of wheels disposed at one end of said
chassis and a second pair of steering wheels
disposed at an opposite end of said chassis, the
wheels configured to roll along a travel surface
and each comprising a circular profile having a
radius R;

atrack comprising an upper surface, alower sur-
face and a thickness extending therebetween,
said track extending longitudinally from one end
of said chassis within an opening of said chassis
at a height less than R above the travel surface;
a pivot connection coupled to the opposite end
of said chassis at the height less than R above
the travel surface; and

a scissors stack assembly positioned within the
opening and comprising a plurality of paired
scissors linkages, at least one scissors linkage
of a first pair of scissors linkages of the plurality
of paired scissors linkages pivotally coupled to
said pivot connection entirely at the height less
than R above the travel surface, each scissors
linkage of a second pair of scissors linkages of
the plurality of paired scissors linkages compris-
ing a truck coupled to a distal end of each scis-
sors linkage of said second pair of scissors link-
ages, said truck configured to engage said upper
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surface of said track at the height less than R.

The scissors lift vehicle of Claim 11, wherein said
first pair of wheels comprises independent follower
wheels.

The scissors lift vehicle of Claim 12, wherein said
follower wheels are supported by separate axles.

The scissors lift vehicle of any one of Claims 11 to
13, wherein said second pair of steering wheels are
rotated around a kingpin for steerage using a lead-
screw steering linkage.

The scissors lift vehicle of Claim 14, wherein said
leadscrew steering linkage is powered by at least
one of hydraulic actuator and an electric actuator.
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1100
N

PROVIDING A RECTANGULAR CHASSIS HAVING AN
OPENING FORMED BETWEEN A PAIR OF PARALLELLY _—1102
ORIENTED SIDE CHANNELS

COUPLING A FIRST PAIR OF WHEELS TO ONE END OF
THE CHASSIS AND A SECOND PAIR OF STEERING
WHEELS TO AN OPPOSITE END OF THE CHASSIS, THE | 1104
WHEELS CONFIGURED TO ROLL ALONG A TRAVEL
SURFACE AND EACH WHEEL INCLUDES A CIRCULAR
PROFILE HAVING A RADIUS R

COUPLING A PIVOT CONNECTION THE END OF THE
CHASSIS AT A HEIGHT LESS THAN R ABOVE THE ———1106
TRAVEL SURFACE

COUPLING A TRACK, HAVING AN UPPER SURFACE, A
LOWER SURFACE AND A THICKNESS EXTENDING
THEREBETWEEN, TO THE OPPOSITE END OF THE 1108

CHASSIS, THE TRACK EXTENDING AFT AT A HEIGHT

LESS THAN R ABOVE THE TRAVEL SURFACE

COUPLING A SCISSORS STACK ASSEMBLY TO THE
CHASSIS WITHIN THE OPENING, THE SCISSORS STACK
ASSEMBLY INCLUDING A PLURALITY OF PAIRED
SCISSORS LINKAGES, EACH SCISSORS LINKAGE OF A
FIRST PAIR OF SCISSORS LINKAGES OF THE
PLURALITY OF PAIRED SCISSORS LINKAGES,
PIVOTALLY COUPLED TO A RESPECTIVE PIVOT 1110
CONNECTION, EACH SCISSORS LINKAGE OF A
SECOND PAIR OF SCISSORS LINKAGES OF THE
PLURALITY OF PAIRED SCISSORS LINKAGES
INCLUDING A TRUCK COUPLED TO A DISTAL END OF
EACH SCISSORS LINKAGE OF THE SECOND PAIR OF
SCISSORS LINKAGES, THE TRUCK CONFIGURED TO
ENGAGE THE UPPER SURFACE OF THE TRACK

FIG. 11
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