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HYDRAULIC SYSTEM AND ARRANGEMENT FOR AN ACCESS
ARRANGEMENT
BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates generally to the operation of an access
arrangement, such as a wheelchair lift, an access ramp, a moveable access arrangement, or
the like, and in particular to a hydraulic system for causing the access arrangement to move
between various predefined positions, such as the ground position, the deployed position, and
the stowed position.

Description of the Related Art

[0002] In order to provide access by individuals having restricted mobility to various
areas and in specific environments, an access arrangement must be used. For example, a
person utilizing a wheelchair or that has diminished physical capacity may use a ramp, an
elevator, an escalator, or the like. Similarly, in order to provide such a person with full
access between remote locations, the mode of transportation must also be equipped with an
access arrangement, such as a lift apparatus that includes a platform. This lift arrangement
can be equipped on a van or similar vehicle, and is operable between a stowed position
(where the platform is positioned in the vehicle), a deployed position (where the platform is
extending from the vehicle at the vehicle floor level), and a ground position (where the
platform is resting or adjacent the outside ground surface).

10003] Known lift and access arrangements are available and either manufactured
integrally with the vehicle, or retrofitted to an appropriate access vehicle. Depending upon
the size and configuration of the access arrangement, various driving forces and lifting
systems can be used, such as mechanical systems, electrical systems, hydraulic systems,
electro-pneumatic systems, or combinations thereof. One of the most common lifting
systems used includes hydraulic cylinders to move the platform between the stowed,
deployed, and ground positions. For example, a left hydraulic cylinder and a right hydraulic
cylinder may work in unison to move the platform between positions, and these hydraulic
cylinders are operable through the regulated flow of hydraulic fluid thereto.

[0004] In order to provide such regulated flow of hydraulic flmd and control the
operation of the hydraulic cylinders, a hydraulic circuit is provided that includes the
necessary pumps and valves to control the flow of the fluid throughout the circuit. In
particular, by controlling and appropriately routing the flow of hydraulic fluid throughout the

circuit, and thus, controlling the flow of hydraulic fluid to and from the hydraulic cylinders,
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an operator is provided with the ability to cause the platform to move between approprate
positions.

[0005] For access from the vehicle to the outside environment, and in operation, the
platform is urged to the deployed position, and the user moves onto the platform, whereupon
the operator causes the platform to move to the ground level, such that the user can move ott
the platform. For reentry to the vehicle, the platform starts at the ground position, and once
the user moves onto the platform, the operator causes the platform to move to the deployed
position, whereupon the user moves in to the inner area of the vehicle. Once the user enters
the vehicle, the operator causes the platform to be stowed, i.e., moved between the deployed
position and the stowed position.

[0006] In certain circumstances, potentially unsafe situations can arise. For example, if
the user is wholly on the platform, or still in the process of moving from the platform (in the
deployed position) to the inner area of the vehicle, the operator may request that the platform
be stowed, e.g,, through the actuation of a button, switch, or the like. Obviously, it the
platform begins to stow with a user wholly or partially thereon, an unsafe and dangerous
situation occurs.

[0007)  Therefore, there is a need to ensurc that the motive or driving system, such as a
hydraulic system, cannot effectively urge the platform from the deployed position to the
stowed position if a person is present thereon. Certain multi-valve arrangements have been
introduced that require positive activation and introduce a bypass circuit within the overall
hydraulic circuit, such as the circuit shown and described in U.S. Patent No. 7,530,226.
However, such known arrangements have particular, potential failure points and
inefficiencies that leave room for improvement in this area. Ensuring the safety of the users

of such access arrangements is paramount, and improvements that lead to additional safety

features are beneficial.
SUMMARY OF THE INVENTION

[0008] Generally, the present invention provides a hydraulic system and arrangement

for an access arrangement that addresses or overcomes certain drawbacks and deficiencies
present in existing hydraulic systems in the area of access systems, such as vchicle access
systems and arrangements. Preferably, the present invention provides a hydraulic system and
arrangement for an access arrangement that prevents movement of a platform of the access
arrangement between specific positions and in certain situations. Preferably, the present
invention provides a hydraulic system and arrangement for an access arrangement that

prevents the platform of the access arrangement from stowing if a user is wholly or partially
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thereon. Preferably, the present invention provides a hydraulic system and arrangement for
an access arrangement that leads to enhanced safety and other benefits to both the user and
operator of the access arrangement.

[0009]  Accordingly, and in one preferred and non-limiting embodiment, provided 1s a
hydraulic system for an access arrangement having a platform configured for movement
between a deployed position and a stowed position. The hydraulic system includes at least
one hydraulic power unit to urge hydraulic fluid through a hydraulic circuit, and at least one
hydraulic cylinder directly or indirectly connected to a portion of the platform and contigured
to urge the platform towards at least one of the stowed position and .the deployed position.
The at least one hydraulic cylinder is in fluid communication with the hydraulic power unit.
Further, a pressure regulating valve is positioned in a path between the at least one hydraulic
power unit and the at least one hydraulic cylinder, wherein the pressure regulating valve 1s
operable to prevent the at least one hydraulic cylinder from urging the platform to the stowed
position if a load on the platform exceeds a specified threshold.

[0010]  In another preferred and non-limiting embodiment, and in a hydraulic system for
an access arrangement having a platform connected to at least one hydraulic cylinder to urge
the platform between a deployed position and a stowed position, provided is a pressure
regulating valve in a path between at least one hydraulic power unit and the at least one
hydraulic cylinder and configured to urge hydraulic fluid through a hydraulic circuit and fo
the at least one hydraulic cylinder. The at least one hydraulic cylinder is in fluid
communication with the hydraulic power unit, and the pressure regulating valve is operable
to prevent the at least one hydraulic cylinder from urging the platform to the stowed position

if a load on the platform exceeds a specified threshold. |
[0011] In a still further preferred and non-limiting embodiment, provided is a hydraulic
arrangement for an access arrangement having a platform configured for movement between
a deployed position and a stowed position. This hydraulic arrangement includes: fluid urging
means for urging hydraulic fluid through a hydraulic circuit; platform urging means for
urging a platform towards at least one of the stowed position and the deployed position,
wherein the platform urging means is in fluid communication with the fluid urging means;

and pressure regulating means in a continual path between the fluid urging means and the

platform urging means, wherein the pressure regulating means prevents the platform urging
means from urging the platform to the stowed position if a load on the platform exceeds a
specified threshold by limiting the pressure of the hydraulic fluid conveyed through the

pressure regulating means.
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[0012]  These and other features and characteristics of the present invention, as well as

the methods of operation and functions of the related elements of structures and the

combination of parts and economies of manufacture, will become more apparent upon

consideration of the following description and the appended claims with =
reference to the accompanying drawings, wherein like reference

numerals designate corresponding parts in the various figures. If is to be expressly

understood, however, that the drawings are for the purpose of illustration and description

only and are not intended as a definifion of the limits of the invention. As used in the

specification and the claims, the singular form of “a”, “an”, and “the” include plural referents

unless the context clearly dictates otherwise.
BRIEF DESCRIPTION OF THE DRAWINGS

[0013] TFig. 1 is a schematic view of one embodiment of a hydraulic system and

arrangement for an access arrangement according to the principles of the present invention,

where the access arrangement is interconnected with a vehicle;

[0014] Fig, 2 is a schematic view of another embodiment -of a hydraulic system and

arrangement for an access arrangement according to the principles of the present invention;

[0015] Fig. 3 is a flow diagram of one embodiment of a hydraulic system and

arrangement for an access arrangement according to the principles of the present invention;

[0016] Fig. 4 is a schematic view of one embodiment of a pressure regulating valve for

use in a hydraulic system and arrangement for an access arrangement according to the

principles of the present invention;
[0017] Fig. 5 is a side sectional view of another embodiment of a pressure regulating

valve in one state of operation and for use in a hydraulic system and arrangement for an
access arrangement according to the principles of the present invention; and

[6018] Fig. 61s a side sectional view of the pressure regulating valve of Fig. 5 m another

state of operation.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTY(S)

[0019]  For purposes of the description hereinafter, the terms “end”, “upper”, “lower”,

“right”, “left”, “vertical”, “horizontal”, “top”, “bottom”, “lateral”, “longitudinal” and
derivatives thereof shall relate to the invention as it is oriented in the drawing figures.

However, it is to be understood that the 1nvention may assume various alternative variations

and step sequences, except where expressly specified fo the confrary. It is also to be

understood that the specific devices and processes illustrated in the attached drawings, and

described in the following specification, are simply exemplary embodiments of the invention.
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Hence, specific dimensions and other physical characteristics related to the embodiments
disclosed herein are not to be considered as limiting.

10020] The present invention provides a hydraulic system and arrangement that can be
used in connection with a variety of access arrangements. For example, and as discussed
above, the presently-invented hydraulic system 10 can be used in connection with a vehicle
V, as illustrated in Fig. 1. Howeyver, it is also envisioned that the hydraulic system 10 can be
used in connection with any known access arrangement, including a wheelohair lift, an access
ramp, a movable access arrangement, and the like. Specifically, the present invention can be
integrated with and/or retrofitted to a new or existing access arrangement that provides a
movable platform P that can be moved or actuated between specified positions. As seen in
Fig. 1, and when used in connection with the vehicle V, the platform P can be moved
between a stowed position SP, where the platform is positioned partially or wholly within the
vehicle V, a deployed position DP, where the platform P is extending from the vehicle V at a
vehicle floor level, and a ground position GP, where the platform P is resting or adjacent the
outside ground surface to which the user wishes to gain access.

[0021] In addition, while the presently-invented hydraulic system 10 is primarily
discussed in terms of a system and arrangement based upon the delivery and usage of
hydraulic fluid, it is also envisioned that other similar motive forces and arrangements can be
utilized. For example, the hydraulic system 10 can also be implemented in a pneumatic or
pneumatic-electric environment.

[0022] One preferred and non-limiting embodiment of a hydraulic system 10 according
to the present invention is illustrated in Fig. 2. In this embodiment, the hydraulic system 10
includes at least one hydraulic power unit 12 that is operative or adapted to urge hydraulic
fluid 14 through a hydraulic circuit 16. As discussed in detail hereinafter, this hydraulic
circuit 16 includes numerous components and valves in order to deliver and/or regulate the
flow of hydraulic fluid 14 through the hydraulic system 10.

[0023] The hydraulic system 10 also includes at least one hydraulic cylinder 18 that 1s
directly or indirectly connected to a portion of the platiorm P. This hydraulic cylinder 18 1s
used to urge the platform between the various positions, such as the deployed position DP
and the stowed position SP. In addition, the hydraulic cylinder 18 is in fluid communication
with the hydraulic power unit 12, such that the hydraulic cylinder 18 is operable. In addition,
it is noted that the hydraulic cylinder 18 acts in the conventional manner known in the art,

e.g., an arrangement utilizing a compressible piston/piston rod operating within a cylinder

barrel.
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[0024] The hydraulic system 10 of the present invention further includes a pressure
regulating valve 20 that is positioned in a path in the hydraulic circuit 16 between the
hydraulic power unit 12 and the hydraulic cylinder 18. This pressure regulating valve 20 1s
configured and operable to prevent the hydraulic cylinder 18 from urging the platform P to
the stowed position SP if a load on the platform P exceeds a specified threshold. In one
preferred and non-limiting embodiment, the pressure regulating valve is continually present
and operable in the hydraulic circuit 16.

[0025] In this manner, and by using a pressure regulating valve 20 that is continually
present in the hydraulic circuit 16, if a specified weight or load 1s present on the platform P
when an operator attempts to stow the platform P, i.e, move the platform P from the
deployed position DP to the stowed position, SP, the hydraulic cylinder 18 cannot build up
enough pressure to actuate. Therefore, if a person, such as a wheelchair user, 1s wholly ot
partially on the platform P, and the operator presses the button or otherwise attempts to stow
the platform P, the platform P will not move, which would cause potential injury to the user.

[0026]  Another advantage of the present invention is that by having the pressure
regulating valve 20 continually in a path in the hydraulic circuit 16, a fail-safe arrangement 1s
provided. Specifically, the pressure regulating valve 20 represents a mechanically-operable
arrangement that does not rely upon some positive act of actuation or electrical activation in
order to place a safeguard in the hydraulic circuit. Instead, due to the unique positioning and
operation of the pressure regulating valve 20, the safeguard, 1.e., the platform P will not stow
with a user positioned thereon, will be continually provided in the hydraulic circuit 16 of the
present mnvention.

[0027]  Yet another advantage of the unique positioning and usage of the pressure
regulating valve 20, as discussed in more detail hereinatter, is the prevention of the platform
P from lowering from the deployed position DP to the ground position GP, which may occur
if a bypass circuit was utilized. Instead, by maintaining the appropriate pressure through the
pressure regulating valve 20 to the hydraulic cylinder 18, attempted stowing by the operator
(or the user) while the user is on the platform P will simply result in the platform P staying at

the deployed position DP. Accordingly, the platform P will neither stow nor begin to lower
towards the ground position GP.

[0028] As discussed above, and as illustrated 1n schematic form in Fig. 3, another
preferred and non-limiting embodiment of the hydraulic system 10 includes the additional
functioning components and equipment in order to move the plattorm P between the various

positions (i.e., the ground position GP, the deployed position DP, and the stowed position
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SP). In particular, this embodiment of the hydraulic system 10 provides a hydraulic power
unit 12 in the form of a pump 22 that is driven by a motor 24. Accordingly, the pump 22 1s in
direct or indirect fluid communication with a hydraulic storage unit 26. Specifically, the
pump 22 may receive hydraulic fluid 14 directly from the fluid storage umt 26, or from a
separate fluid reservoir 28, which may be in the form of a pan or open storage unit. Further,
the pump 22 is operable to urge hydraulic fluid 14 from the fluid storage unit 26 or fluid
reservoir 28 to and throughout the hydraulic circuit 16, This hydraulic fluid 14 may be
provided at a constant or variable flow rate and pressure.

[0029] As discussed hereinafter, multiple check valves and other components are
provided to control the flow of hydraulic fluid 14 through the hydraulic circuit 16. For
example, the hydraulic system 10 is provided with specific components and equipment that
allow for the movement of the platform P between positions when the pump 22 is inoperative
or malfunctioning, Specifically, a manual release valve 30 is provided to allow for the
drainage of hydraulic fluid 14 to the fluid storage unit 26 and/or another fluid reservolr 32, In
this manner, the platform P can be moved from the stowed position SP to the deployed
position DP and/or between the deployed position DP and the ground position GP. This 1s
~ accomplished through the release of hydraulic fluid 14, and thus, pressure, in the hydraulic
cylinder 18. In addition, in this embodiment, two hydraulic cylinders 18 are provided,
namely a left hydraulic cylinder 34 and a right hydraulic cylinder 36. The left hydraulic
cylinder 34 is attached to one side of the platform P in order to facilitate coordinated
movement with the right hydraulic cylinder 36, which is attached to the right side of the
platform P.

[0030]  As further illustrated in Fig. 3, a hand pump 38 1s positioned in the hydraulic

circuit 16 and between two check valves 40 and 42. These check valves 40, 42 are used to
ensure that hydraulic fluid 14 can only be moved through the hand pump 38 in a single
direction, and allow hydraulic pressure to be raised in the hydraulic cylinders 34, 36. In
particular, and in such an emergency or “manual” situation, the operator can actuate the hand
pump 38 and force hydraulic fluid 14 into both the left hydraulic cylinder 34 and the right
hydraulic cylinder 36 (at the same rate), and thereby move the platform P from the ground
position GP to the deployed position DP and/or the deployed position DP to the stowed
position SP.

[0031]  As further illustrated in Fig. 3, a system relief valve 44 ensures that the pressure
of hydraulic fluid 14 in the hydraulic circuit 16 is relieved when it reaches a specific

threshold. For example, in one preferred and non-limiting embodiment, the system relief
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valve 44 is set to 103 bar or 1500 psi. If pressure is building in the hydraulic circuit 16
through operation of the pump 22, and this pressure reaches these thresholds, the system
relief valve 44 opens and allows the hydraulic fluid 14 to dump to the fluid storage unit 26
and/or the fluid reservoir 32. Check valves 46 and 48 are also positioned in a path in the
hydraulic circuit 16 between the pump 22 and the hydraulic cylinders 34, 36. Check valve 46
is used to prevent back flow of hydraulic fluid 14 to the system relief valve 44, while check
valve 48 is utilized to ensure that no backflow occurs to the pump 22.

[0032] In normal operation, the platform P is unfolded from the stowed position SP to
the deployed position DP by gravity by opening a down valve 50 and allowing hydraulic
fluid 14 to move to the fluid reservoir 32. Further, and in order to regulate the tlow of
hydraulic fluid 14 to the down valve 50, a deploy orifice 52 and associated check valve 54 are
used. This deploy orifice 52 provides restrictive (and, thus controlled) flow of hydraulic fluid
14 to the down valve 50, while the check valve 54 prevents flow to the hydraulic cylinders
34, 36 through the deploy orifice 52. This check valve 54 is primarily used to ensure that a
full flow of hydraulic fluid 14 is permitted when moving the platform P from the ground
position GP to the deployed position DP.

[0033] In order to increase the speed for the travel of the platform P from the deployed
position DP to the ground position GP, a solenoid-operated spool valve 56 is also positioned
in the hydraulic circuit 16. When actuated, the spool valve 56 provides a bypass to the
deploy orifice 52, thereby allowing a much greater flow of hydraulic fluid 14 to be removed
from the hydraulic cylinders 34, 36 and, thereby, faster operation, such as when the operator
is deploying and lowering the platform P without a person positioned thereon.

[0034]  In normal operation, and in order to urge the platform P from the ground position
GP to the deployed position DP, the pump 22 is activated with the spool valve 56 open. This
ensures full, pressurized flow of hydraulic fluid 14 to the hydraulic cylinders 34, 36. In this
mode of operation, the down valve 50 is closed. Further regulation of the flow of hydraulic
fluid 14 to and from the hydraulic cylinders 34, 36 occurs through the use of a left flow
control valve 58 and a right flow control valve 60. Each of the left flow control valve 58 and
right flow control valve 60 uses an orifice 62 and a check valve 64. In particular, the orifice
62 is used to regulate the flow of hydraulic fluid 14 from the hydraulic cylinder 34, 36 during
the movement from the stowed position SP to the deployed position DP, and further from the
deployed position DP to the ground position GP. Further, based upon the orientation of
check valve 64, the flow of hydraulic fluid 14 is prevented through the check valve 64 during

these movements, while allowing full flow of hydraulic fluid 14 to the hydraulic cylinders 34,
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36 during the movement from the ground position GP to the deployed position DP, and from
the deployed position DP to the stowed position SP.

10035]  As further illustrated in the preferred and non-limiting embodiment of Fig. 3, the
pressure regulating valve 20 is positioned in the path between the pump 22 and the hydraulic
cylinders 34, 36. As discussed, this pressure regulating valve 20 is configured to allow tlow
therethrough only until the valve 20 reaches a specific pressure setting. Therefore, the
pressure regulating valve 20 ensures continual and reduced pressure of hydraulic tluid 14,
which thereby ensures that the platform P cannot move from the deployed position DP to the
stowed position SP if a specified load is wholly or partially positioned thereon.

10036] In operation, the pressure regulating valve 20 may also be used in connection
with a stow orifice 66 and a check valve 68. The stow orifice assists in regulating flow to the
hydraulic cylinders 34, 36, while the check valve 68 prevents backflow of hydraulic flmid 14
to the pressure regulating valve 20. For example, if a heavy load was placed on the platform
P, and the operator attempted to actuate the platform P from the deployed position DP to the
stowed position SP, the hydraulic fluid 14 would build in pressure and attempt to move 1n the
opposite direction. This backflow is prevented through the use of the check valve 68.

10037]  Still further, in effecting the movement of the platform P from the deployed
position DP to the stowed position SP, both the down valve 50 and the spool valve 56 are
closed, such that the entire supply of hydraulic fluid 14 to the hydraulic cylinders 34, 36 1s
accomplished through the pressure regulating valve 20. Since the pressure regulating valve
20 is operable to only provide hydraulic fluid 14 at a specific rate and/or pressure, in the
absence of a load (e.g., a wheelchair, a passenger, or any other weight exceeding the specified
threshold), enough pressure can be built in the hydraulic cylinders 34, 36 in order to stow the
platform P. However, if the load on the platform is too great, (i.e., over the threshold), the
pressure of hydraulic fluid 14 delivered by the pressure regulating valve 20 to the hydraulic
cylinders 34, 36 would be ineffective in stowing the platform P.

[0038]  As discussed in detail above, the pressure regulating valve 20 is always present

in the hydraulic circuit 16. During normal operation of moving the platform P from the
ground position GP to the deployed position DP, while still present i the hydraulic circuit
16, the pressure regulating valve 20 cannot deliver the same amount of hydraulic fluid 14 that
moves through the open spool valve 56. However, when spool valve 56 1s closed, thus

preventing flow therethrough, the only passage of hydraulic fluid 14 must be through the

pressure regulating valve 20.
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[0039] It should also be noted that the spool valve 56 is a fail-shut valve, such that 1t any

mechanical or electrical problems occur, it remains impossible for hydraulic fluid 14 to be
supplied to the hydraulic cylinders 34, 36 to stow the platform P. Therefore, if the pressure
of the hydraulic cylinders 34, 36 is higher than the setting of the pressure regulating valve 20,
the check valve 68 isolates the pressure regulating valve 20 from the pressure at the hydraulic
cylinders 34, 36. As discussed above, this prevents the pressure regulating valve 20 from
reducing the pressure at the hydraulic cylinders 34, 36 and lowering the platform P.

[0040] In general, the pressure regulating valve 20 is operable to regulate the flow of
hydraulic fluid 14 through the pressure regulating valve 20, and further operable to maintain
a specified pressure of the hydraulic fluid 14 delivered therefrom. In one preferred and non-
limiting embodiment, the load on the platform P that would prevent the platform P from
stowing is in the range of about 20 pounds to about 100 pounds, and preferably in the range
of about 40 pounds and about 60 pounds. However, this innovative use of a pressure
regulating valve 20 allows the manufacturer to set and the operator to set and/or adjust this
specified threshold based upon the configuration of the access arrangement A or its operation

in specific uses and environments.

[0041]  As illustrated in Fig. 4, and in one preferred and non-limiting embodiment, the
pressure regulating valve 20 is a pilot-operated pressure regulating valve 70. As seen 1n this
figure, the valve 70 includes an upstream port 72 through which hydraulic fluid 14 flows
from the hydraulic power unit 12, and a downstream port 74 through which the hydraulic
fluid 14 is delivered to the hydraulic cylinder 18. In addition, a main valve spool 76 1s used
to throttle the flow of hydraulic fluid 14 through the downstream port 74 and to the hydraulic

cylinder 18. In addition, a pilot arrangement 78 is provided and configured to cause the main
valve spool 76 to throttle the flow of hydraulic fluid 14 by throttling the flow of the hydraulic

fluid 14 through the pilot arrangement 78 based upon the pressure differential across the

valve 70.

[0042]  As further illustrated in Fig. 4, a hydraulic fluid passageway 30 provides fluid
communication between the downstream port 74 and a main valve spool chamber 82. The
main valve spool 76 is positioned within the main valve spool chamber 82, and in this
embodiment, the main valve spool 76 includes a first end 84 and a second end 86. In
particular, the main valve spool 76 is slidingly positioned within the chamber 82, and a main
spring 88 contacts the second end 86 of the spool 76. This main spring 88 urges the main

valve spool 76 in a first direction away from the pilot arrangement 7.
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[0043] In this preferred and non-limiting embodiment, the pilot arrangement 78 includes
a pilot chamber 90 including an inlet 92 defining a seat 94 and an outlet 96 that permits
release of hydraulic fluid 14, such as to fluid reservoir 28 or fluid storage unit 26. A movable
pilot plug 98 includes a first end 100 and a second end 102, and is urged towards the seat 94
by a pilot spring 104. If the pressure exerted by the hydraulic fluid 14 on the pilot plug 98
reaches a specified threshold, the pilot plug 98 overcomes the urging force of the pilot spring
104 and unseats, thereby permitting hydraulic fluid 14 to flow to the outlet 96. Theretore, the
pilot spring 104 is used to set the pressure at which the pilot-operated pressure regulating
valve 70 operates.

[0044]  Further, when the pilot plug 98 unseats, the main valve spool 76 overcomes the
urging of the main spring 88 by the pressure exerted by the hydraulic fluid 14 on the first end
84 of the spool 76. In this manner, the spool 76 moves in a second direction towards the pilot
arrangement 78, and throttles the passage of hydraulic fluid 14 through the downstream port
74 based upon the upstream hydraulic fluid pressure and/or the downstream hydraulic fluid
pressure. In this manner, regulated flow of hydraulic fluid 14 through the valve 70 1s
continually provided to the hydraulic cylinder 18. In addition, and in order to allow the pilot
arrangement 78 to operate, fluid communication is provided to the pilot plug 98, such as
through a main valve spool passageway 106. Of course, any suitable arrangement that allows
the appropriate pressure to be sensed by the pilot arrangement 78 is envisioned, such that the
pilot plug 98 can unseat and allow for the passage of hydraulic fluid 14 to the outlet 96.
Under normal operating conditions, and when the load on the platform P is below the
specified threshold when the operator attempts to stow the platform P, the main valve spool
76 is urged by the main spring 88 in the first direction, thereby permitting full passage of
hydraulic fluid 14 through the downstream port 74. It is to be understood that any pressure
regulating valve or device that is capable of effectively regulating pressure and/or flow
therethrough to a specified level could be used in the context and system of the present
invention.

[0045] In a further preferred and non-limiting embodiment, the pilot arrangement 78
includes an adjustment mechanism 108 that allows for the adjustment of the urging force of
the pilot spring 104. In one embodiment, this adjustment mechanism 108 includes a knob
110 connected to a shaft 112 that includes a spring stop 114 at one end thereof. The pilot
spring 104 is compressed between the spring stop 114 and the second end 102 of the pilot
plug 98. In operation, the knob 110 is configured to move the spring stop 114 towards and

away from the second end 102 of the pilot plug 98, thereby compressing and decompressing

11
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the pilot spring 104 and adjusting the urging force of the pilot spring 104, This allows the
specified threshold, i.e., the load at which the platforma P should not be stowed, to be
adjustable through correlation with the urging force on the pilot spring 104 on the pilot plug
98, In addition, the first end 100 of the pilot plug 98 can be specifically sized and shaped to
appropriately and sealingly engage the seat 94 and prevent the flow of hydraulic fluid 14 into
pilot chamber 90,

[0046] In another preferred and non-limiting embodiment, the pilot-operated pressure
regulating valve 200 (illustrated in two different states of operation in Figs. 5 and 6) may also
be utilized. This valve 200 1s fully described in U,S. Patent No. 5,546,980,
which may be reterred to herein. The ‘980 patent describes a floating cage

cartridge valve and knob, and corresponds to Valve Model No, PRPS-8 and/or PRPS-10 of

Command Controls Corporation, The pilot-operated pressure regulating valve 200 disclosed

in the ‘980 patent, and as used herein, operates to regulate flow between an upstream port 202
and downstream port 204. The specific mechanical operation of this particular valve 200 is
fully described 1n the ‘980 patent with continued reference to Figs, 5 and 6 of the present
application. |

[0047]  While two different variants of an appropriate pressure regulating valve have

been discussed above, any appropriate valve can be utilized in the context and environment

of the present invention. One of the primary purposes of using a pressure regulating valve as

opposed to a full relief valve is the functional ability to maintain, but limit, the pressure of the

hydraulic fluid 14 provided to the hydraulic cylinder 18 when the operator attempts to stow
the platform P, t.e., move the platform P from the deployed position DP to the stowed

position SP,

(0048]
20, the presently-invented hydraulic system and arrangement ensures that the platform P

As discussed above, through this innovative use of a pressure regulating valve

cannot be stowed when a person (or other object) is positioned thereon. Again, the specified
threshold or load is adjustable by adjusting the pressure regulating valve 20. Accordingly,
this threshold can be set to ensure that the platform P does not stow when a person, such as a
person in a wheelchair, 1s sitting on the platform P or still in the process of moving from the

platform P to the vehicle V.
[0049]  However, if the specified threshold is set to a lower load, this may also be useful

to ensure that an object of a certain weight is also not present thereon. Accordingly, the

present ivention may be used outside of the described environment, and used in connection
Lple,

with any similar hifting or actuating platforms that include a stowing position. For exarr
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when used in the context of warehouse management, such an arrangement can be used to
ensure that a platform is not holding or supporting loaded objects 1f an operator attempts to
stow it without first removing these objects.

[0050] While, as discussed above, the presently-invented hydraulic system and
arrangement can be used in a variety of environments and applications, it is particularly
useful when used in connection with an access arrangement, which requires safe operation for
the protection of the operator and users.

[0051]  Although the invention has been described in detail for the purpose of illustration
based on what is currently considered to be the most practical and preferred embodiments, 1t
is to be understood that such detail is solely for that purpose and that the invention 1s not
limited to the disclosed embodiments, but, on the contrary, is intended to cover modifications
and equivalent arrangements that are within the spirit and scope of the appended claims. For
example, it is to be understood that the present invention contemplates that, to the extent
possible, one or more features of any embodiment can be combined with one or more features

of any other embodiment.
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What 1s claimed 1s:

1. A hydraulic system for an access arrangement having a platform configured for
movement between a deployed position and a stowed position, the hydraulic system

comprising:

at least one hydraulic power unit configured to urge hydraulic fluid through a
hydraulic circuit;

at least one hydraulic cylinder directly or indirectly connected to a portion of the
platform and configured to urge the platform towards at least one of the stowed

position and the deployed position;

a hydraulic circuit for delivering the hydraulic fluid through the hydraulic system, the
hydraulic circuit defining at least one fluid path for delivering the hydraulic fluid
from the at least one hydraulic power unit to the at least one hydraulic cylinder;

and

a pressure regulating valve positioned between the at least one hydraulic power unit
and the at least one hydraulic cylinder in the at least one fluid path of the
hydraulic circuit for delivering the hydraulic fluid from the at least one hydraulic
power unit to the at least one hydraulic cylinder, wherein the pressure regulating
valve is operable to prevent the at least one hydraulic cylinder from urging the
platform to the stowed position if a load on the platform exceeds a specified

threshold,

wherein the hydraulic circuit defines at least one additional fluid path for delivering
the hydraulic fluid from the at least one hydraulic power unit to the at least one
hydraulic cylinder, wherein the hydraulic system further comprises at least one
selectively controlled valve positioned between the at least one hydraulic power
unit and the at least one hydraulic cylinder in the at least one additional fluid path

of the hydraulic circuit for delivering hydraulic fluid from the at least one
hydraulic power unit to the at least one hydraulic cylinder, and wherein the at

least one selectively controlled valve is configured to close the at least one
additional fluid path of the hydraulic circuit when the platform is urged to the

stowed position.

2. The hydraulic system of claim 1, wherein the pressure regulating valve is operable to
regulate the flow of hydraulic fluid through the pressure regulating valve.

3. The hydraulic system of claim 1, wherein the pressure regulating valve is operable to
maintain a specified pressure of the hydraulic fluid delivered from the pressure regulating

valve.

4. The hydraulic system of claim 1, wherein the specified threshold of the load 1s in the
range of 20 pounds to 100 pounds.

5. The hydraulic system of claim 1, wherein the pressure regulating valve 1s a pilot-
operated pressure regulating valve.
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6. The hydraulic system of claim 1, wherein the pressure regulating valve comprises:

an upstream port through which hydraulic fluid flows from the at least one hydraulic
power unit;

a downstream port through which hydraulic fluid is delivered to the at least one
hydraulic cylinder;

a main valve spool configured to throttle the flow of hydraulic fluid through the
downstream port and to the at least one hydraulic cylinder; and

a pilot arrangement configured to cause the main valve spool to throttle the tlow of
fluid by throttling the flow of hydraulic fluid through the pilot arrangement based
upon the pressure differential across the pressure regulating valve.

7. The hydraulic system of claim 6, further comprising a hydraulic fluid passageway
between the downstream port and a main valve spool chamber, wherein the main valve
spool, including a first end and a second end, is slidingly positioned within the main
valve spool chamber and a main spring contacts the second end of the spool and urges the

main valve spool in a first direction away from the pilot arrangement.

8. The hydraulic system of claim 7, wherein the pilot arrangement comprises:

a pilot chamber having an inlet defining a seat and an outlet configured to permit
release of hydraulic fluid; and

a moveable pilot plug having a first end and a second end and urged towards the seat
by a pilot spring;

wherein, if the pressure exerted on the pilot plug reaches a specified threshold, the
pilot plug overcomes the urging of the pilot spring and unseats, thereby permitting

hydraulic fluid to flow to the outlet.

9. The hydraulic system of claim 8, wherein, when the pilot plug unseats, the main valve
spool overcomes the urging of the main spring by exerting pressure on the first end of the
main valve spool, such that the main valve spool moves in a second direction towards the

pilot arrangement, and throttles the passage of hydraulic fluid through the downstream
port based upon at least one of the upstream hydraulic fluid pressure and the downstream

hydraulic fluid pressure.

10. The hydraulic system of claim 8, wherein, when the pilot plug is seated, the main
valve spool is urged by the main spring in the first direction, and permits full passage ot

hydraulic fluid through the downstream port.

11. The hydraulic system of claim 8, wherein the pilot arrangement further comprises an
adjustment mechanism configured to adjust the urging force of the pilot spring.
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12. The hydraulic system of claim 11, wherein the adjustment mechanism comprises a
knob with a shaft having a spring stop positioned at one end thereof, the pilot spring
compressed between the spring stop and the second end of the pilot plug.

13. The hydraulic system of claim 12, wherein the knob 1s configured to move the spring
stop towards and away from the second end of the pilot plug, thereby compressing and
decompressing the pilot spring and adjusting the urging force of the pilot spring.

14. The hydraulic system of claim 8, wherein the first end of the pilot plug 1s shaped to
ingly engage the seat and prevent the flow of hydraulic fluid into the pilot chamber.

c«aol't
Q\/MLLLLEL.)’ \./1451.4&\./ (]

15. The hydraulic system of claim 6, wherein the pilot arrangement further comprises an
adjustment mechanism.

16. The hydraulic system of claim 1, further comprising a left hydraulic cylinder and a
right hydraulic cylinder connected to opposite sides of the platform and in fluid
communication with the hydraulic power unit, wherein the left hydraulic cylinder and the
right hydraulic cylinder operate in unison to move the platform between at least one of

the stowed position, the deployed position, and the ground position.

17. In a hydraulic system for an access arrangement having a platform connected to at
least one hydraulic cylinder configured to urge the platform between a deployed position
and a stowed position, a hydraulic circuit for delivering hydraulic fluid through the
hydraulic system, the hydraulic circuit defining at least one fluid path for delivering
hydraulic fluid from at least one hydraulic power unit to the at least one hydraulic
cylinder, and a pressure regulating valve positioned between the at least one hydraulic
power unit and the at least one hydraulic cylinder in the at least one fluid path of the
hydraulic circuit for delivering the hydraulic fluid from the at least one hydraulic power
unit to the at least one hydraulic cylinder and configured to urge the hydraulic fluid
through the at least one fluid path of the hydraulic circuit and to the at least one hydraulic
cylinder, wherein the pressure regulating valve is operable to prevent the at least one
hydraulic cylinder from urging the platform to the stowed position if a load on the

platform exceeds a specified threshold,

wherein the hydraulic circuit defines at least one additional fluid path for delivering
the hydraulic fluid from the at least one hydraulic power unit to the at least one
hydraulic cylinder, wherein the hydraulic system further comprises at least one
selectively controlled valve positioned between the at least one hydraulic power
unit and the at least one hydraulic cylinder in the at least one additional fluid path
of the hydraulic circuit for delivering hydraulic fluid from the at least one
hydraulic power unit to the at least one hydraulic cylinder, and wherein the at
least one selectively controlled valve is configured to close the at least one

additional fluid path of the hydraulic circuit when the platform 1s urged to the
stowed position.

18. The hydraulic system of claim 17, wherein pressure regulating valve is a pilot-
operated pressure regulating valve.

16



CA 02873123 2016-02-26

19. The hydraulic system of claim 17, wherein the specified threshold of the load is in the
range of 20 pounds to 100 pounds.

20. A hydraulic arrangement for an access arrangement having a platform configured for
movement between a deployed position and a stowed position, the hydraulic arrangement

comprising:
fluid urging means for urging hydraulic fluid through a hydraulic circuit;

platform urging means for urging a platform towards at least one of the stowed
position and the deployed position;

a hydraulic circuit for delivering the hydraulic fluid through the hydraulic
arrangement, the hydraulic circuit defining at least one fluid path for delivering
the hydraulic fluid from the fluid urging means to the platform urging means; and

pressure regulating means positioned between the fluid urging means and the
platform urging means in the at least one fluid path of the hydraulic circuit for
delivering the hydraulic fluid from the fluid urging means to the platform urging
means, wherein the pressure regulating means prevents the platform urging means
from urging the platform to the stowed position if a load on the platform exceeds
a specified threshold by limiting the pressure of the hydraulic fluid conveyed

through the pressure regulating means,

wherein the hydraulic circuit defines at least one additional fluid path for delivering
the hydraulic fluid from the fluid urging means to the platform urging means,
wherein the hydraulic arrangement further comprises at least one selectively
controlled valve positioned between the fluid urging means and the platform
urging means in the at least one additional fluid path of the hydraulic circuit for
delivering hydraulic fluid from the fluid urging means to the platform urging
means and wherein the at least one selectively controlled valve is configured to
close the at least one additional fluid path of the hydraulic circuit when the

platform is urged to the stowed position.
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