POTHOLE PROTECTION MECHANISM FOR A LIFT MACHINE
CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application No.
62/452,638, filed January 31, 2017, the entire content of which is herein incorporated by
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reference.
STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT
[0002] (NOT APPLICABLE)
BACKGROUND
[0003] Any discussion of the background art throughout the specification should in no

way be considered as an admission that such background art is prior art nor that such
background art is widely known or forms part of the common general knowledge in the field in
Australia or worldwide.

[0004] The present invention relates to a pothole protection mechanism for a vehicle
including an aerial work platform (AWP).

[0005] Self-propelled AWPs such as scissor lifts are typically equipped with an
apparatus that provides additional support for the lift in the event that a wheel is driven into a
hole or off a curb or the like. Such an apparatus works normally by reducing the ground
clearance to less than one inch when the platform of the AWP is elevated beyond a certain
height.

[0006] One way of achieving this is by means of a bar or a plate that is attached to the
chassis of the AWP that can be lowered down and locked in position when the platform is
elevated. Subsequently, the bar or plate can be raised up when the platform is lowered.

[0007] The bars along with the mechanism that performs the lowering, locking and
raising tasks are referred to as a pothole protection mechanism. When a lift machine to which
the pothole protection mechanism is attached falls into a pothole or off a curb, the mechanism
will limit the amount distance the machine can drop while the platform is elevated. Typical

pothole protection mechanisms contain horizontal bars or the like installed on sides of a
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vertical lift platform vehicle. The bars are deployed or extended when the platform is raised,
and the bars are lifted or retracted when the platform is lowered to allow the machine to drive

over ramps, obstacles and the like.

BRIEF SUMMARY

[0008] According to the described embodiments, as the lift machine platform is raised,
pressure will be released from a spring loaded actuator, which allows the pothole protection
bars to drop down, thereby limiting the amount of clearance the lift machine has to the ground.
Many design features have been implemented to decrease cost and maintain functionality. The
pothole protection bars are mechanically linked by, for example, a rack and pinion design,
which is an effective mechanism for converting a downward arm stack movement into vertical
movement to raise the pothole protection bars. Since the pothole protection bars are
mechanically linked, it also allows the device to use one sensor instead of two.

[0009] In use, in the extended or deployed position, the linkage pivot joints are pivoted
to an over-center position and are abutted against a frame-mounted stop. As such, when a
vehicle to which the pothole protection mechanism is attached falls into a pothole or oft a curb
or the like, the weight of the machine is supported by the pothole protection bar and support
linkage and not by the actuator.

[0010] In an exemplary embodiment, a pothole protection mechanism for a lift vehicle
including a lifting section supported on a vehicle frame includes a plunger bar displaceable
with the lifting section and a pair of arm assemblies displaceable by the plunger bar between a
retracted position and a deployed position. Each of the arm assemblies includes an extension
arm engaged with the plunger bar and pivotable on a first pivot pin and a bar arm pivotably
coupled at a proximal end to the extension arm on a second pivot pin. A pair of pothole
protection bars are one each pivotably coupled on a third pivot pin to respective distal ends of
the bar arms via respective bar mounting tabs. Each of the bar mounting tabs is pivotably
connectable to the vehicle frame. The arm assemblies are configured such that the bar arms
are pivoted over center on the second pivot pin when the arm assemblies are displaced from the
retracted position to the deployed position.

[0011] The vehicle frame may include stop members disposed in a deploy path of the

arm assemblies, where in the deployed position, either the bar arms or the extension arms are
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engaged with the stop members. Each of the bar mounting tabs may include a slot in which the
pothole protection bar is positioned. A deploy spring cooperable with the plunger bar may be
configured to bias the plunger bar toward displacing the arm assemblies to the deployed
position.

[0012] The plunger bar may be linked to the pair of arm assemblies. For example, the
plunger bar may include a two-sided rack, where each of the extension arms may include a
pinion at proximal ends thereof engaging respective sides of the two-sided rack. The pothole
protection mechanism may also include an actuator spring cooperable with the plunger bar that
is configured to permit lift down of the lifting section when the arm assemblies are stuck in the
deployed position. A single sensor may be configured to determine when the mechanism is
deployed.

[0013] In another exemplary embodiment, a pothole protection mechanism includes a
plunger bar displaceable with the lifting section, a pair of arm assemblies mechanically linked
to each other through the plunger bar and displaceable by the plunger bar between a retracted
position and a deployed position, and a pair of pothole protection bars, one each pivotably
coupled to the arm assemblies via respective bar mounting tabs. Each of the bar mounting tabs
are pivotably connectable to the vehicle frame. A deploy spring cooperable with the plunger
bar is configured to bias the plunger bar toward displacing the arm assemblies to the deployed
position.

[0014] In yet another exemplary embodiment, a lift vehicle incorporates the pothole
protection mechanism of the described embodiments.

[0015] According to a another aspect of the invention there is provided a pothole
protection mechanism for a lift vehicle including a lifting section supported on a vehicle frame,
the pothole protection mechanism comprising: a plunger bar displaceable with the lifting
section; a pair of arm assemblies displaceable by the plunger bar between a retracted position
and a deployed position, each of the arm assemblies including an extension arm engaged with
the plunger bar and pivotable on a first pivot pin and a bar arm pivotably coupled at a proximal
end to the extension arm on a second pivot pin; and a pair of pothole protection bars, one each
pivotably coupled on a third pivot pin to respective distal ends of the bar arms via respective
bar mounting tabs, each of the bar mounting tabs being pivotably connectable to the vehicle

frame, wherein the arm assemblies are configured such that the bar arms are pivoted over



2018216668 12 May 2020

center on the second pivot pin when the arm assemblies are displaced from the retracted
position to the deployed position.

[0016] According to another aspect of the invention there is provided a pothole
protection mechanism for a lift vehicle including a lifting section supported on a vehicle frame,
the pothole protection mechanism comprising: a plunger bar displaceable with the lifting
section; a pair of arm assemblies mechanically linked to each other through the plunger bar and
displaceable by the plunger bar between a retracted position and a deployed position; a pair of
pothole protection bars, one each pivotably coupled to the arm assemblies via respective bar
mounting tabs, each of the bar mounting tabs being pivotably connectable to the vehicle frame;
and a deploy spring cooperable with the plunger bar, the deploy spring being configured to bias
the plunger bar toward displacing the arm assemblies to the deployed position.

[0017] According to another aspect of the invention there is provided a pothole
protection mechanism for a lift vehicle including a lifting section supported on a vehicle frame,
the pothole protection mechanism comprising: a plunger bar displaceable with the lifting
section; a pair of arm assemblies displaceable by the plunger bar between a retracted position
and a deployed position, each of the arm assemblies including an extension arm engaged with
the plunger bar and pivotable on a first pivot pin and a bar arm pivotably coupled at a proximal
end to the extension arm on a second pivot pin, wherein the plunger bar comprises a two-sided
rack, and wherein each of the extension arms comprises a pinion at proximal ends thereof
engaging respective sides of the two-sided rack; a pair of pothole protection bars, one each
pivotably coupled on a third pivot pin to respective distal ends of the bar arms via respective
bar mounting tabs, each of the bar mounting tabs being pivotably connectable to the vehicle
frame, wherein the arm assemblies are configured such that the bar arms are pivoted over
center on the second pivot pin when the arm assemblies are displaced from the retracted
position to the deployed position, wherein the vehicle frame includes stop members disposed in
a deploy path of the arm assemblies, wherein in the deployed position, either the bar arms or
the extension arms are engaged with the stop members, and wherein each of the bar mounting
tabs comprises slot in which the pothole protection bar is positioned; a deploy spring
cooperable with the plunger bar, the deploy spring being configured to bias the plunger bar
toward displacing the arm assemblies to the deployed position; and an actuator spring
cooperable with the plunger bar, the actuator spring being configured to permit lift down of the

lifting section when the arm assemblies are stuck in the deployed position.
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[0018] Throughout this specification, unless the context requires otherwise, the words
“comprise”, “comprises” and “comprising” will be understood to imply the inclusion of a
stated step or element or group of steps or elements but not the exclusion of any other step or
element or group of steps or elements. Any one of the terms: “including” or “which includes”
or “that includes” as used herein is also an open term that also means including at least the

elements/features that follow the term, but not excluding others.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and other aspects and advantages will be described in detail with
reference to the accompanying drawings, in which:
[0020] FIG. 1 is a perspective view showing the pothole protection mechanism of the

described embodiments on a lift vehicle;

[0021] FIG. 2 shows the pothole protection mechanism in a retracted configuration;
[0022] FIG. 3 shows the pothole protection mechanism in a deployed configuration;
[0023] FIG. 4 is a close-up view of the pothole protection bar and slotted bar mounting
tab; and

[0024] FIG. 5 shows a stop member of the vehicle frame with which the pothole

protection mechanism is engaged in the deployed configuration.

DETAILED DESCRIPTION

[0025] FIG. 1 shows an exemplary lift vehicle 10 including a pothole protection
mechanism 12 according to the described embodiments. The lift vehicle 10 in FIG. 1 is a
scissor lift to which the use of the pothole protection mechanism 12 of the described
embodiments is particularly applicable. The scissor lift, however, is exemplary, and the
invention is not necessarily meant to be limited to a scissor lift vehicle.

[0026] The vehicle 10 includes a vehicle frame 14 and a lifting section 16, such as a
scissor arm stack in the exemplary scissor lift shown, supported on the vehicle frame. The
pothole protection mechanism 12 is connected between the vehicle frame 14 and the lifting
section 16.

[0027] FIGS. 2 and 3 show the pothole protection mechanism in a retracted
configuration and a deployed configuration, respectively. The pothole protection mechanism
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12 includes a plunger bar 18 connected to and displaceable with the lifting section 16. A pair
of arm assemblies 20 are displaceable by the plunger bar 18 between a retracted position (FIG.
2) and a deployed position (FIG. 3). Each of the arm assemblies 20 includes an extension arm
22 engaged with the plunger bar 18 and pivotable on a first pivot pin 24. The arm assemblies
20 also include a bar arm 26 pivotably coupled at a proximal end to the extension arm 22 on a
second pivot pin 28.

[0028] A pair of pothole protection bars 30 are each pivotably coupled on a third pivot
pin 32 to respective distal ends of the bar arms 26 via respective bar mounting tabs 34. The bar
mounting tabs 34 are pivotably connected to the vehicle frame 14 via a fourth pivot pin 36 (see
also FIG. 1). As shown in FIG. 4, each of the bar mounting tabs 34 may be slotted to allow the
bar 30 to rest against the vehicle frame 14 when deployed. In this manner, impact forces upon
falling into a pothole or the like may be transferred to the vehicle frame 14 rather than the
pothole protection mechanism 12. That is, the slotted bar mounting tabs 34 allow the pothole
protection bars 30 to directly contact the frame 14 during a pothole impact and not pass the
load through pins and bearings of the mechanism.

[0029] The plunger bar 18 is linked to the pair of arm assemblies 20 by a suitable
linking configuration. In the exemplary embodiment shown in FIGS. 2 and 3, the plunger bar
18 includes a two-sided rack 38, and each of the extension arms 22 includes a pinion 40 at
proximal ends thereof engaging respective sides of the two-sided rack 38. In this
configuration, as the plunger bar 18 is raised by virtue of raising the lifting section 16 of the lift
vehicle 10, the two-sided rack 38 is raised with the plunger bar 18, and the extension arms 22
are pivoted downward on pivot pin 24 by the pinion 40 engaging the two-sided rack 38 of the
plunger bar 18. The pothole protection bars 30 are thus mechanically linked to each other
through the mutual connections between the rack and pinion assembly 38, 40. The rack and
pinion assembly is an effective mechanism for converting arm stack movement of the lift
vehicle into vertical movement to raise and lower the pothole protection bars 30. Since the
pothole protection bars 30 are mechanically linked, the system need only use a single sensor 41
that is configured to determine when the mechanism is deployed. In use, the sensor 41 may
communicate with a drive control system to limit drive functions or the like when the platform
is raised.

[0030] The pothole protection mechanism 12 may also include a deploy spring 42 that

is cooperable with the plunger bar 18 and is configured to bias the plunger bar 18 toward
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displacing the arm assemblies 20 to the deployed position (FIG. 3). The deploy spring 42
helps the system deploy so that it does not rely entirely on component weight to deploy the
pothole protection bars 30. This allows for weight and cost optimization of the components
and will aid in deployment as corrosion and debris contamination build up during use.

[0031] The pothole protection mechanism 12 may also include an actuator spring 44
that is cooperable with the plunger bar 18. The actuator spring 44 is configured to permit lift
down of the lifting section 16 when the arm assemblies 20 are stuck in the deployed position.
With reference to FIGS. 2 and 3, in an exemplary construction, the plunger bar 18 includes a
connecting collar secured on a shaft. The connecting collar is attached directly to the lifting
section 16 of the lift vehicle. The actuator spring 44 is positioned over the shaft between the
connecting collar and a shoulder. In normal operation, the plunger bar 18 is displaced
downward as the platform is lowered, which serves to raise the pothole protection bars 30 to
the retracted configuration. If the pothole protection bars 30 are stuck, however, the platform
can still be lowered as the connecting collar will compress the actuator spring 44 between the
collar and the shoulder.

[0032] In some embodiments, the arm assemblies 20 are configured such that the bar
arms 26 are pivoted “over center” on the second pivot pin 28 when the arm assemblies 20 are
displaced from the retracted position to the deployed position. The over-center position when
deployed keeps the system rigid in case of pothole impact.

[0033] With reference to FIG. 5, the frame 14 may include stop members 46 with
which the extension arms 22 or the bar arms 26 are engageable in the deployed position. As
shown the stop members 46 are disposed in a deploy path of the arm assemblies. The stop
members 46 and the slots in the bar mounting tabs 34 allow the pothole protection bars 30 and
the frame 14 to take impact loading, thereby allowing the rest of the components to be
optimized. That is, since any impact can be borne by the vehicle frame 14, smaller, lighter
weight and less expensive components can be used for the pothole protection mechanism 12.
[0034] In use, as the lift machine platform is raised, the plunger bar 18 is similarly
driven upward. The deploy spring 42 provides assistance in displacing the pothole protection
mechanism 12 from the retracted configuration to the deployed configuration. Displacement
of the arm assembly allows the pothole protection bars 30 to drop down, thereby limiting the

amount of clearance the lift machine has to the ground. In the deployed position, the arm
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assemblies 20 are pivoted into the over-center position and are abutted against the stop
members 46.

[0035] While the invention has been described in connection with what is presently
considered to be the most practical and preferred embodiments, it is to be understood that the
invention is not to be limited to the disclosed embodiments, but on the contrary, is intended to
cover various modifications and equivalent arrangements included within the spirit and scope

of the appended claims.



