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(57) Abrege/Abstract:

A pivoting axle system for an aerial lift vehicle includes a plurality of axles pivotally secured to the vehicle chassis at respective pivot
points between a stowed position and a working position. Each axle Is coupleable with a wheel assembly at distal ends thereof
Actuators are connected between the chassis and each of the plurality of axles, respectively, where the actuators are connected to
the chassis at positions spaced from the pivot points, respectively. Additionally, each of the plurality of axles Is independently
controllable.
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ABSTRACT OF THE DISCLOSURE

A pivoting axle system for an aerial lift vehicle includes a plurality of axles
pivotally secured to the vehicle chassis at respective pivot points between a stowed
position and a working position. Each axle is coupleable with a wheel assembly at
distal ends thereof. Actuators are connected between the chassis and each of the
plurality of axles, respectively, where the actuators are connected to the chassis at
positions spaced from the pivot points, respectively. Additionally, each of the

plurality of axles i1s independently controllable.
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TITLE OF THE INVENTION
[0001] PIVOTING AXLE SYSTEM
[0002] BACKGROUND OF THE INVENTION
[0003] The 1invention relates to a boom lift product and, more particularly,

to supporting structure for a boom lift product that is expandable and retractable

between a stowed/transport position and a working position.

[0004] [t 1s desirable with a boom lift product to provide a stable and secure
base when a platform supported at an end of an extendible boom is used in a raised
position. Stability can be achieved through the use of outriggers, counterweights
and the like. A wider wheel base also provides added stability, but a wider wheel
base has limitations for transport since a width of the more stable wheel base
typically exceeds maximum limitations for transport or on-road travel.

[0005] It would be desirable for supporting structure for a boom lift product
to include an adjustable wheel base that 1s wider in a working position and

narrower for transport.
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BRIEF SUMMARY OF THE INVENTION

[0006] The invention provides for a pivoting axle system for a boom lift where
separate axles for each of the vehicle’s four wheels are pivotable for operation in a
stowed (transport) position and an extended (working) position.

[0007] In accordance with an aspect of the present disclosure there is provided a
pivoting axle system for an aerial lift vehicle including a chassis, the pivoting axle
system comprising: a plurality of axles pivotally secured to the chassis at
respective pivot points between a stowed position and a working position, each
axle coupleable with a wheel assembly at distal ends thereof. wherein each wheel
assembly includes a wheel tread; and actuators connected between the chassis and
each of the plurality of axles, respectively, wherein the actuators are connected to
the chassis at positions spaced from the pivot points, respectively, wherein each of
the plurality of axles i1s independently controllable, and wherein each wheel
assembly comprises a spindle and king pin mounted to a respective one of the
plurality of axles, a steering pivot axis being offset from both a rotating axis of the
wheel and a plane through a center of the wheel tread.

[0008] [n accordance with another aspect of the present disclosure there 1s
provided a pivoting axle system for an aerial lift vehicle including a chassis, the

pivoting axle system comprising: a plurality of axles pivotally secured to the

chassis at respective pivot points between a stowed position and a working
position, each axle coupleable with a wheel assembly at distal ends thereof; and

actuators connected between the chassis and each of the plurality of axles,
- respectively, wherein the actuators are connected to the chassis at positions spaced
from the pivot points, respectively, wherein each of the plurality of axles is

independently controllable, wherein each of the plurality of axles comprises a
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multi-section telescoping assembly including a base section that i1s connected to
the chassis and at least one movable section that is extendable and retractable
relative to the base section, and wherein the wheel assemblies are connected to the
axles at distal ends of the movable sections, respectively.

[0009] In accordance with yet another aspect of the present disclosure there is
provided an aerial lift vehicle comprising: a chassis supporting lift vehicle
components; and a pivoting axle system coupled with the chassis, the pivoting axle
system including: a plurality of axles pivotally secured to the chassis at respective
pivot points between a stowed position and a working position, each axle
coupleable with a wheel assembly at distal ends thereof, wherein each wheel
assembly includes a wheel with a wheel tread, and actuators connected between
the chassis and each of the plurality of axles, respectively, wherein the actuators
are connected to the chassis at positions spaced from the pivot points, respectively,
wherein each of the plurality of axles is independently controllable, and wherein
ecach wheel assembly comprises a spindle and king pin mounted to a respective
one of the plurality of axles, a steering pivot axis being offset from both a rotating
axis of the wheel and a plane through a center of the wheel tread

[0010] In accordance with still yet another aspect of the present disclosure there is
provided A pivoting axle system for an aerial lift vehicle including a chassis, the
pivoting axle system comprising a pair of front axles supporting a corresponding
pair of front wheels with wheel treads and a pair of rear axles supporting a
corresponding pair of rear wheels with wheel treads, the front and rear axles being
pivotally secured to the chassis at respective pivot points, wherein the front and
rear axles are selectively positionable between a transport position, where the front
wheels are a first distance apart from each other and the rear wheels are a second
distance apart from each other, and a working position, where the front wheels are

a third distance apart from each other and the rear wheels are a fourth distance
3
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[0011] apart from each other, the third distance being greater than the first
distance, and the fourth distance being greater than the second distance, each of
the front and rear wheels being connected to the front and rear axles, respectively,
with a spindle and king pin, wherein a steering pivot axis of each of the wheels 1s
offset from both a rotating axis of the wheel and a plane through a center of the

wheel tread.
[0012]
[0013]
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014] These and other aspects and advantages of the preferred
embodiments will be described in detail with reference to the accompanying
drawings, in which:

[0015] FIG. 1 shows a chassis assembly with the pivoting axle system in a

stowed position; and

[0016] FI1G. 2 shows the chassis assembly with the pivoting axle system in a

working position.

DETAILED DESCRIPTION OF THE INVENTION

[0017] FIG. 1 shows a chassis assembly according to preferred
embodiments of the invention in the stowed position, and FIG. 2 shows the chassis
assembly in the working position. The chassis assembly 10 includes a chassis 12
and four independently controllable axles 14, including a pair of front axles and a
pair of rear axles. Each of the axles 14 is pivotally secured to the chassis 12 via a
pivot connection 16. Each axle 14 is independently controllable (i.c., separately
operable), and the respective axles 14 are not connected to one another. Actuators
24 are connected between the chassis 12 and each of a plurality of axles 14,
respectively. As shown in the drawings, the actuators 24 are connected to the

chassis 12 at positions spaced from the pivot points 16. Actuator brackets 25 are

connected to each of the plurality of axles 14, respectively. The actuators 24 are

connected between the chassis 12 and respective connecting points of the actuator

brackets 25. As shown, the connecting points are positioned offset from

longitudinal axes of the axles 14. Preferably, the actuators 24 are hydraulic

actuators.

2125066
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[0018] Each of the axles 14 may possibly be provided as a multi-section telescoping axle
(two-section shown) including at least a base section 18, which is pivoted to the chassis 12 via the
pivot connection 16, and a movable section 20 mounted to extend or retract relative to the base
section 18 on operation of drive means within the sections. An exemplary drive means includes a
ram 22 (e.g., a hydraulic ram) connected between the base section 18 and the movable section 20.
[0019] A tire or wheel assembly 26 including a spindle and king pin 26a 1s mounted at an
outer (distal) end of the inner section 20. Actuators 28 are connected between inner section 20
and the wheel assembly 26. The wheel assemblies 26 include respective wheels or tires 27. A
steering pivot axis 30 is offset from both a rotating axis 32 of the wheel and a plane through a
center of the wheel tread. The axles 14 and tire assembly 26 act as a support for the chassis 12. As
shown, the vehicle includes four such support assemblies. That is, the two front axles support a
corresponding two front wheel assemblies, and the two rear axles support a corresponding two
rear wheel assemblies.

[0020] In the stowed or transport position (FIG. 1), the axles 14 are moved inward via the
cylinders 24, and the front wheel assemblies (and the rear wheel assemblies) are closer together to
facilitate transport. That is, in the stowed position, the front wheels are a first distance apart from
each other (see arrow A in FIG. 1) and the rear wheels are a second distance apart from each other
(see arrow B 1n FIG. 1). With the telescoping axles, in the stowed position, the inner sections 20
are fully retracted. In the working position, the axles 14 are pivoted outwards such that the front
wheel assemblies (and the rear wheel assemblies) are farther apart to provide added stability. That

1, in the working position, the front wheels are a third distance apart from each other (see arrow

C 1n FIG. 2) and the rear wheels are a fourth distance apart from each other (see arrow D in FIG.

2). As
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shown, the third distance C 1s greater than the first distance A, and the fourth

distance D 1s greater than the second distance B. With the telescoping axles, the
inner sections 20 are telescopically extended 1n the working position.

[0021] To accommodate ground friction and to facilitate shifting the

assembly between positions, it is typical for the vehicle to be moving when
extending or retracting the chassis assembly. That is, the vehicle drive system
communicates with the wheel assemblies 26, and the actuators 24 are configured
to pivot the plurality of axles 14 between the stowed position and the working
position while the drive system drives the wheel assemblies.

[0022] Because the axles 14 and tire assemblies 26 are independently
controllable, the system can operate in various steering modes including, without
limitation, straight steering, crab steering, two-wheel steering, coordinated
steering, etc.

[0023] The pivoting axle system of the described embodiments provides for
stability 1n a working position reducing the need for outriggers or possibly
eliminating counterweights, while being shiftable to a retracted position including
a wheel base width that 1s suitable for transport. The axles supporting respective

wheel assemblies are independently operable and can readily accommodate

irregularities in terrain.

10024 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 1s not to be limited to the disclosed embodiments,

but on the contrary, 1s intended to cover various modifications and equivalent

arrangements included within the scope of the appended claims as purposively construed.
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CLAIMS

1. A pivoting axle system for an aerial lift vehicle including a chassis, the pivoting
axle system comprising:

a plurality of axles pivotally secured to the chassis at respective pivot points between a
stowed position and a working position, each axle coupleable with a wheel assembly at distal
ends thereof. wherein each wheel assembly includes a wheel tread; and

actuators connected between the chassis and each of the plurality of axles, respectively,
wherein the actuators are connected to the chassis at positions spaced from the pivot points,
respectively,

wherein each of the plurality of axles i1s independently controllable, and wherein each
wheel assembly comprises a spindle and king pin mounted to a respective one of the plurality of
axles, a steering pivot axis being offset from both a rotating axis of the wheel and a plane

through a center of the wheel tread.

2. A pivoting axle system according to claim 1, further comprising actuator brackets
connected to each of the plurality of axles, respectively, wherein the actuators are connected
between the chassis and respective connecting points of the actuator brackets, and wherein the

connecting points are positioned offset from longitudinal axes of the axles.

3. A pivoting axle system according to claim 1, wherein the actuators comprise

hydraulic actuators.

4, A pivoting axle system for an aerial lift vehicle including a chassis, the pivoting

axle system comprising:

a plurality of axles pivotally secured to the chassis at respective pivot points between a
stowed position and a working position, each axle coupleable with a wheel assembly at distal
ends thereof; and

actuators connected between the chassis and each of the plurality of axles, respectively,
wherein the actuators are connected to the chassis at positions spaced from the pivot points,

respectively,

wherein each of the plurality of axles is independently controllable, wherein each of the
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plurality of axles comprises a multi-section telescoping assembly including a base section that is
connected to the chassis and at least one movable section that i1s extendable and retractable
relative to the base section, and wherein the wheel assemblies are connected to the axles at distal

ends of the movable sections, respectively.

5. A pivoting axle system according to claim 4, wherein the multisection telescoping
assembly further comprises a ram connected between the base section and the movable section,

the ram driving the movable section relative to the base section between an extended position

and a retracted position.

6. A pivoting axle system according to claim 1, wherein the plurality of axles are

disconnected from one another and operable separately from one another.

7. A pivoting axle system according to claim 1, wherein the plurality of axles
comprise two front axles and two rear axles, the two front axles respectively supporting a

corresponding two front wheel assemblies, and the two rear axles respectively supporting a

corresponding two rear wheel assemblies.

8. A pivoting axle system according to claim 7, wherein in the working position, the
two front wheel assemblies are spaced farther apart than in the stowed position, and the two rear

wheel assemblies are spaced farther apart than in the stowed position.

9. An aerial lift vehicle comprising:
a chassis supporting lift vehicle components; and
a pivoting axle system coupled with the chassis, the pivoting axle system including:

a plurality of axles pivotally secured to the chassis at respective pivot points
between a stowed position and a working position, each axle coupleable with a wheel
assembly at distal ends thereof, wherein each wheel assembly includes a wheel with a
wheel tread, and

actuators connected between the chassis and each of the plurality of axles,

respectively, wherein the actuators are connected to the chassis at positions spaced from
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the pivot points, respectively,

wherein each of the plurality of axles is independently controllable, and wherein each
wheel assembly comprises a spindle and king pin mounted to a respective one of the plurality of
axles, a steering pivot axis being offset from both a rotating axis of the wheel and a plane

through a center of the wheel tread.

10.  An aerial lift vehicle according to claim 9, wherein the pivoting axle system
comprises actuator brackets connected to each of the plurality of axles, respectively, wherein the
actuators are connected between the chassis and respective connecting points of the actuator

brackets, and wherein the connecting points are positioned offset from longitudinal axes of the

axles.

11.  An aenal lift vehicle according to claim 9, further comprising a drive system
communicating with the wheel assemblies, wherein the actuators are configured to pivot the

plurality of axles between the stowed position and the working position while the drive system

drives the wheel assemblies.

12. A pivoting axle system for an aerial lift vehicle including a chassis, the pivoting
axle system comprising a pair of front axles supporting a corresponding pair of front wheels with
wheel treads and a pair of rear axles supporting a corresponding pair of rear wheels with wheel
treads, the front and rear axles being pivotally secured to the chassis at respective pivot points,

wherein the front and rear axles are selectively positionable between a transport position, where

the front wheels are a first distance apart from each other and the rear wheels are a second
distance apart from each other, and a working position, where the front wheels are a third
distance apart from each other and the rear wheels are a fourth distance apart from each other,
the third distance being greater than the first distance, and the fourth distance being greater than
the second distance, each of the front and rear wheels being connected to the front and rear axles,
respectively, with a spindle and king pin, wherein a steering pivot axis of each of the wheels is

offset from both a rotating axis of the wheel and a plane through a center of the wheel tread.

13. A pivoting axle system according to claim 12, wherein each of the front and rear
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axles 1s independently controllable.

14. A pivoting axle system according to claim 13, further comprising actuators

connected between the chassis and each of the front and rear axles, wherein the actuators are

connected to the chassis at positions spaced from the pivot points.

10
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