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Abstract

An outrigger is disclosed for stabilizing a wheeled vehicle having an extensible
service equipment mounted to a chassis thereof. The outrigger is deployable
between a stowed and a deployed position where a foot of a telescopic leg
assembly comes into contact with the ground thus stabilizing the vehicle. The
telescopic leg assembly is mounted to the chassis of the vehicle such that
travel of the foot is initially in a horizontal direction with no downward
component followed subsequently by travel in a substantially vertical direction
with limited horizontal movement such that when the foot comes into contact
with the ground, lateral forces are limited. There is also disclosed a stabilized
wheeled vehicle comprising opposed pairs of outriggers.
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TITLE OF THE INVENTION

VEHICLE OUTRIGGER AND STABILIZED VEHICLE USING SAME ~~

FIELD OF THE INVENTION

[001] The present invention relates to an outrigger for stabilizing a vehicle. In
particular, the present invention relates to a telescoping outrigger for a vehicle
that provides a retractable leg capable of engaging the ground at a
substantially normal angle of attack.

BACKGROUND OF THE INVENTION

[002] The prior art reveals a plurality of outrigger structures for stabilizing a
vehicle comprising one or more pairs of retractable legs designed to engage
the surrounding ground to provide a wider base of support for the vehicle.
Many of these outriggers comprise hydraulically activated structures which
actuate a leg for swinging engagement with the surrounding ground. However,
such configurations comprise leg members which, upon engagement with the
ground, result in large stress and bending moments on the leg members and
which expose the hydraulic actuator to damage from the surrounding
environment. Additionally, outriggers comprising oppositely positioned legs
tend to work against each other during their deployment as the angles of
attack of the legs upon the ground create horizontal forces. As a result, the
hydraulic forces required to engage the leg with the ground is partly used to
counteract these horizontal forces generated by an oppositely positioned
outrigger instead of being directed for lifting and stabilizing the vehicle in a
substantially vertical direction, which typically requires reinforcement of the

legs.

[003] To overcome these and other drawbacks, some outriggers use

telescoping legs housing hydraulic actuators which extend and retract the leg
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for engagement with the ground or for storage and which also protect the
hydraulics from damage. Additionally, some outriggers comprise legs which
attack the ground at right angles which reduces any bending forces applied on
leg members. Still, in these prior art outriggers additional structural members
are required to extend the leg away from a vehicle's body to allow the leg to
sufficiently engage the ground at a position to provide a wide base of support.
One major drawback of such outriggers is that the additional components
increase the weight and cost of the outrigger and vehicle. Moreover,
outriggers which provide a simpler structure comprising a pivotable telescopic
leg member still engage the ground at angles that create moments on the leg
member and which do not lift the vehicle in a substantially vertical direction.
Additionally, the positions of the foot within which the vehicle will remain

stable is limited.

SUMMARY OF THE INVENTION

[004] In order to address the above and other drawbacks, there is provided
an outrigger for stabilizing a wheeled service vehicle comprising a chassis by
engaging ground on which the vehicle is standing. The outrigger comprises a
telescopic leg assembly comprising a first telescopic member and a second
telescopic member slidably overlapping and extending outwardly from the first
telescopic member along a longitudinal axis, an actuator housed within the
telescopic leg assembly for slidably extending or retracting the first telescopic
member versus the second telescopic member along the longitudinal axis, a
footing at an outer end of the second telescopic member, a mounting bracket
for connection to the chassis comprising an upper mounting point and a lower
mounting point offset horizontally from the upper mounting point, a first flange
extending from the first telescopic member and pivotally mounted to the upper
mounting point at a point offset from the longitudinal axis, and an elongate
linkage pivotally attached between the lower horizontally offset mounting point
and the second telescopic member. When the telescopic leg is extended from
a stowed position to a deployed position, the foot follows a path comprising an
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initial extending part comprising a horizontal component and no downward
component followed by a subsequent ground engagement part wherein the
foot engages the ground while moving downwards at an angle substantially
normal to the ground.

[005] There is also provided a stabilized wheeled service vehicle comprising
a chassis, an extendable servicing equipment attached to an upper surface of
the chassis via a rotatable turntable, a system of actuators for raising,
lowering, extending and rotating the telescoping boom, and at least one pair
of independently extendable outriggers, each outrigger of the pair mounted on
a respective side of the chassis in an opposed relationship, each outrigger
comprising a telescopic leg assembly comprising a first telescopic member
and a second telescopic member slidably overlapping and extending
outwardly from the first telescopic member along a longitudinal axis, an
actuator housed within the telescopic leg assembly for slidably extending or
retracting the first telescopic member versus the second telescopic member
along the longitudinal axis, a footing at an outer end of the second telescopic
member, a mounting bracket for connection to the frame comprising an upper
mounting point and a lower mounting point offset horizontally from the upper
mounting point, a first flange extending from the first telescopic member and
pivotally mounted to the upper mounting point at a point offset from the
longitudinal axis and an elongate linkage pivotally attached between the lower
horizontally offset mounting point and the second telescopic member. When
the telescopic leg is extended away from the chassis, the foot follows a path
comprising an initial extending part comprising a horizontal component and no
downward component followed by a subsequent ground engagement part
wherein the foot engages the ground while moving downwards at a
substantially normal angle.

BRIEF DESCRIPTION OF THE DRAWGINGS

[006] Figure 1 is a left front perspective view of a stabilized wheeled vehicle
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equipped with a plurality of opposed outriggers and in accordance with an
iHlustrative embodiment of the present invention;

[007] Figure 2 is a partially cut away rear plan view of the stabilized wheeled

vehicle of Figure 1;

{008] ‘Figure 3 Is a side view of an outrigger in a deployed position, In
accordance with an illustrative embodiment of the present invention;

[009] Figure 4 is a side view of the outrigger of Figure 3 illustrating the

actuator housed within the telescopic leg;

[010] Figure 5 is a side view of the outrigger of Figure 3 illustrating the

outrigger in a stored position; and

[011] Figure 6 is a graph illustrating the path of motion of the outrigger foot
as the outrigger transitions between a deployed and a stored position.

DETAILED DESCRIPTION OF THE ILLUTRATIVE EMBODIMENTS

[012] Referring now to Figure 1, a stabilized vehicle, generally referred to
using the reference numeral 10, will now be described. The vehicle 10,
llustratively in the form of a bucket truck, comprises a chassis (or frame) 12
supported on a plurality of wheels 14, or tracks or the like. An extendable
servicing equipment 16, for example a telescoping boom, an aerial work
platform, an articulated boom lift, crane, basket crane or hydraladder, is
ustratively supported on the chassis 12. A cab 18 is provided for
accommodating an operator when moving the vehicle 10. The servicing
equipment 16 comprises a bucket (not shown) for transporting an operator at
a distal end thereof and is illustratively mounted on a rotatable turntable 20
allowing the extendable servicing equipment 16 and bucket to be rotated vis-
a-vis the chassis 12. As raising and extending the extendable servicing
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equipment 16 may destabilize the vehicle 10 and in the worst case cause the
vehicle 10 to tip over, a plurality of extendable outriggers as in 22 are
provided. When in an extended position the outriggers 22 provide the vehicle
10 with a wider base of support. Generally, a wider base of support Is
preferable when thé vehicle 10 comprises an extendable servicing equipment
16, crane, ladder, or the like which increases the center of gravity of the
vehicle 10 tending to generate a tipping moment about the vehicle 10.

[013] Referring to Figure 2 in addition Figure 1, outriggers as in 22 are
illustratively paired with other outriggers 22 positioned on an opposite side of
the vehicle chassis 12 in an opposed relationship, and which are generally
paired at the rear, middle, and/or front section thereof in order to stabilize the
vehicle from tipping moments generated by the extendable servicing
equipment 16 attached to the vehicle 10. When not in operation, the outrigger
22 is able to be retracted towards the sides of the vehicle 10 to provide a low
profile and a ground clearance to facilitate movement of the wheeled service
vehicle 10. Of note is, notwithstanding that the outriggers 22 are typically
paired, each of the outriggers of a given pair is independently extendable,
providing therefore that the outrigger(s) as in 22 on one side of the vehicle 10
may be extended while those on the other side of the vehicle remain
retracted, or extended more or less to accommodate obstacles and uneven

terrain and the like.

[014] Referring to Figure 3, the outrigger 22 comprises a telescoping leg 24,
a mounting bracket 26 for securing the telescoping leg 24 to the chassis 12,
and a guide member 28 for guiding the telescoping leg 24 between a stored or
stowed position to a deployed or ground engaging position and for providing
structural support to the outrigger 22 when deployed, as will be described

hereinbelow.

[015] Still referring to Figure 3, the mounting bracket 26 secures the outrigger
22 to the vehicle, illustratively, at a point on the vehicle chassis 12 by welding,
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bolting, or the like, or a combination thereof. The mounting bracket 26 Is
manufactured from high strength steel or the like to resist any deformation or
twisting moments caused by the operation of the outrigger 22 and may either
be formed as a solid piece or may be formed by bracing two high strength
steel plates together for weight reduction while maintaining structural strength.
As discussed above, the outrigger 22 is generally paired with a second
outrigger 22 at a mounting point on the chassis 12 at a position on the
opposite side of the vehicle to further extend the base of support of the vehicle
and to counteract tipping moments about either sides of the vehicle. Of note,
and with reference back to Figure 2, oppositely paired outriggers 22 may
comprise torsion elements 30 running underneath or through the vehicle to
connect the outriggers 10 together to help reduce any torsion moments and
stresses on the chassis 12. Additionally, while one single mounting bracket 26
has been illustrated, multiple brackets may also be used for securing the

telescoping leg 24 to the chassis 12.

[016] Now referring to Figure 4, in addition to Figure 3, the telescopic leg 24
iHustratively comprises a two telescopic member configuration formed from
high strength steel which are extended and retracted relative to one another
by an actuator 32 housed therein‘. lllustratively, there is provided a single
action telescopic leg 24 comprising two telescopic members comprising a first
stage tube member 34, and a second stage tube member 36, having a larger
diameter such that the first stage tube 34 is able to be nested within the
second tube 34 during extraction and retraction of the telescopic leg 24.
Housed within the telescopic leg 24 is the actuator 32, such as a hydraulic
actuator or the like, which provides the necessary force and travel to both
extend and retract the telescopic members 34, 36 relative to one another.
lllustratively, the actuator 32 may provide 3000 psi of hydraulic pressure which
can be used to prop and support the vehicle off of the ground if necessary
after the telescopic leg 24 engages the ground. Of note, while the telescopic
leg 24 has illustratively been shown to comprise two telescopic stages,
additional stages of the telescopic leg 24 comprising nested members may be
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also provided for. Additionally, various cross-sectional geometries of the
telescopic members may be provided, such as a square or circular cross

section.

[017] Still referring to Figure 3 and Figure 4, a cylinder 38 of the actuator 32
Is illustratively mounted to the first stage member 34 at a top portion 40
thereof, and a piston 42 of the actuator 32 is mounted at a base 44 of the
second stage member 36. lllustratively the piston 42 and the cylinder 38 of the
actuator 32 may be mounted to the second stage member 36 and the first
stage member 34, respectively, by providing a pin bracket configuration as in
46 for engaging holes in the sides of the telescopic leg 24 and the actuator 32.
Flanges, trunnions and/or clevises may also be incorporated with the cylinder
38 and piston rod 42 for connecting to the first stage member 34 and second
stage member 36 and for translating the actuation forces for pushing or pulling
the members 34, 36 together or apart. The actuator 32 receives hydraulic fluid
(not shown) such as oil from pressurized lines 48 received at the top 40 of the
first stage member 34 which are pressurized by a hydraulic pump or the like
(not shown) forming part of a hydraulic system located on the vehicle. When
the hydraulic actuator 32 is operated, the displacement of the piston 42
relative to the cylinder 38 causes the first stage member 34 and the second

stage member 36 to telescopically extend or retract.

[018] Still referring to Figure 3, there is further provided a ground engaging
foot 50 which is aftached to the base 44 of the second stage member 36 for
providing a wider area of contact for the telescoping leg 24 to engage the
ground with. lllustratively, the foot 50 may be comprised of a steel plate
having a rubberized pad for providing traction or other configurations which
are generally known in the art for outrigger footings. Of note, the foot 50 may
be pivotally attached to the base 44 for providing a maximum surface contact

area of the foot 50 with the ground should the ground be uneven.

[019] Still referring to Figure 3, the telescopic leg 24 is connected to the



CA 02775596 2012-04-18

8

mounting bracket 26 at an upper mounting point 52 of the mounting bracket
26 and at a lower mounting point 54 of the mounting bracket 26 via the guide
member 28. The upper mounting point 52 comprises a first flange 56
iHustratively connected to the inner side of the first stage member 34 facing
the mounting support 26 at its top 40. This first flange 56 is pivotally mounted
to the mounting bracket 26 by a pivot pin 58 configuration for providing a
pivoting motion of the telescoping leg 24 about this point. This upper mounting
point 52 configuration provides a point of rotation for the telescoping leg 24
that is offset from its longitudinal central axis A. In addition, this first flange 56
provides a mounting point to the telescoping leg 24 which allows a shorter and
smaller bracket 26 to be used. Of note, to ensure a maximum range of
telescoping action of the telescoping leg 24 by reducing the interference of the
first flange 56 with the second stage member 36 as it is nested over the first
stage member 34, the second stage member 36 illustratively comprises a
cutout portion 60 at the upper part 62 of the second stage member 36 which
accommodates the first flange 56 when the second stage member 36 is fully

retracted over the first stage member 34.

[020] Referring again to both Figure 3 and Figure 4, as discussed above the
outrigger 22 further comprises the guide member 28 which is pivotally
mounted to the second stage member 36 via an inwardly extending second
flange 64 at a point approximately mid-point of the length of the second stage
member 36. lllustratively, the guide member 28 is pivotally mounted to the
mounting bracket 26 at the lower mounting point 54 and the second stage
member 36 by a pin bracket configuration as in 46. As will now be apparent to
a person of ordinary skill in the art, as the telescopic leg 24 extends and
retracts, the guide member 28 controls the rotation of the telescopic leg 24

about the upper mounting point 52.

[021] Referring now to Figure 5, in addition to Figure 3 and Figure 4, the
operation of the outrigger 22 will now be described. The telescoping leg 24 is

illustratively extended from a stowed or stored position of Figure 5, used for



CA 02775596 2012-04-18

9

transportation and movement of the vehicle and the like, to the deployed
position of Figure 3, wherein the telescoping leg 24 engages the ground for
providing a wider base of support for the vehicle and for stabilization. In the
stored position, the first stage member 34 is fully nested within the second
stage member 36 and the telescopic leg 24 is brought into substantially
parallel position with the mounting bracket 26 and the side of the vehicle. To
facilitate a low profile stored position, there Is illustratively provided a
compartment 66 formed within the mounting bracket 26 capable of partly or
fully receiving the guide member 28 and the inwardly extending flange therein
to enable the telescoping leg 24 to closely approach the mounting bracket 26.
In such a stored position the foot 50 is disengaged from the ground and the
outrigger 22 provides a minimum protrusion from the sides of the vehicle and
a sufficient ground clearance for vehicle movement. Upon activation of the
actuator 32, the first stage member 34 and the second stage member 36 are
extended from their nested positions relative to one another in a direction
along the longitudinal axis of the telescopic leg 24. As the second stage
member 36 is extended from the first stage member 34 the guide member 28
begins to follow the vertical movement of the second stage member 36 and in
doing so forces the second stage member 36 to move horizontally outwards
away from the mounting bracket 26 as the guide member 28 swings about the
lower mounting point 54 in an arc defined by its length. As the second stage
member 36 is horizontally displaced from its stored position to its deployed
position by the guide member 28 and the actuation of the actuator 32, the
telescopic leg 24 pivots about the upper mounting point 52 thereby changing
the angle of attack of the telescopic leg 24 relative to the ground. As will now
be apparent to a person of skill in the art, as the actuator 32 is extended and
the guide member 28 swings about the lower mounting point 54, the
telescopic leg 24 initially rotates about the upper mounting point 52 in a
counter clockwise direction such that a height of the foot 50 above the ground,
and to which the actuator 32 is attached, increases, significantly reducing the
attack of the foot 50 in a downwards direction. As the actuator 32 is further

extended and the guide member 28 rotated towards a horizontal position, the
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telescopic leg 24 commences to rotate about the upper mounting point 52 in a
clockwise direction, thereby significantly increasing the attack of the foot 50 In
the downwards direction. As a result, and as will be discussed in more detail
below, the foot 50 follows a path which initially is predominantly horizontal,
and subsequently once the foot 50 has engaged the ground, predominantly
vertical.

[022] Once in a deployed position, the telescopic leg 24, the mounting
bracket 26 and the member form an A-frame support structure which provides
rigidity to the outrigger 22 against horizontal loading which would cause the
outrigger 22 to bow.

[023] By providing an axis of rotation of the telescopic leg 24 about the upper
mounting point 52 that is offset from the longitudinal axis of the telescopic leg
24, the telescopic leg 24 advantageously attacks and engages the ground at a
substantially right or perpendicular angle thereto. Such an engagement by the
telescopic leg 24 with the ground at such an angle reduces or eliminates the
bending moment to the telescopic leg 24 as the forces are directed
substantially along its longitudinal axis and translate into predominately
compression forces. The telescopic leg members 34, 36 therefore require less
shear strength to resist bending forces as the tube like structure of the
telescopic leg 24 is more suited at resisting compressive forces resulting from
the angle of attack, thereby reducing or eliminating the requirement for
reinforcement and the like. Consequentially, an outrigger 22 comprised of
reduced strengthened materials which are lighter and less costly is provided.
Additionally, by providing the telescopic leg 24 which engages the ground at a
substantially downwards angle of attack, a pair of outriggers 22 provided for
on opposite sides of the vehicle act in tandem to provide a vertical lift of the
vehicle, while minimally generating horizontal forces which act against each
other during the deployment of the telescopic leg 24. Additionally, appropriate
selection of the lengths of the various components and the position of the
pivot points allows the foot 38 positioned at the end of the telescopic leg 24 to
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follow a path which initially moves upwards before descending to come into
contact with the ground, thereby allowing the foot to clear objects and the like
(not shown) which may be positioned adjacent the vehicle and, as will be
discussed in more detail below, provide for vehicle stability at a greatly

increased range of ground heights.

[024] Referring to Figure 6, in addition to Figure 3 and Figure 5, the path of
approach 68 of the foot 50 is illustrated as the telescopic leg 24 is transitioned
between a stored position and a deployed position. The positioning of the first
flange 56 offset from the longitudinal axis A of the telescopic leg 24 enables
the foot 50 to be restricted to a limited horizontal range 70 during descent of
the foot 50 while providing a larger vertical motion 72 over such horizontal
range 70. The outrigger 22 of the present invention thus advantageously
allows the foot 50 to approach the ground at a substantially normal angie
therewith and to minimize any bending torque on the telescopic leg 24.
lllustratively, for a vertical position 72 displacement of the foot 50, there is a
corresponding horizontal displacement 70. Thus, during the final approach of
the foot 50 to the ground, the telescopic leg 24 is minimally displaced in the
horizontal plane relative to its vertical action. Such an approach reduces the
slippage of the outrigger once the foot 50 has engaged the ground as minimal
horizontal forces are applied by the outrigger 22 at the deployed position.

[025] Still referring to Figure 6 and Figure 3, as discussed above, the
outrigger 22 illustratively provides that the foot 50 initially follows a path 68
which includes an upward component before beginning its descent to come
into contact with the ground. This improves the range of placement of the foot
50 versus the nominal ground height (illustratively, the point at which the tires
of the vehicle contact the ground) allowing the outrigger 22 to clear objects
otherwise in its path and/or allowing the vehicle to be used on unlevel ground
and the like while maintaining the requisite stability of the vehicle. In this
regard, the distance from the centre of the vehicle at which the foot 350

engages the ground and is considered as providing enough stability is
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determined by the weight of the vehicle, the equipment being supported by
the vehicle, etc.

[026] Referring now to Figure 4 in addition to Figure 6 the outrigger 22 of the
present invention would typically be installed such that horizontal extension of
the outrigger 22 can be obtained while the foot 50 remains at least several
inches above a nominal ground level and can be subsequently extended in a
vertical direction several inches below the nominal ground level in order to

provide stability in the presence of uneven or soft ground conditions.

[027] Still referring to Figure 6, comparison with other prior art telescoping
outriggers reveals the range of operation where the vehicle is stable to be
much greater than those prior art designs.

[028] Although the present invention has been described hereinabove by
way of specific embodiments thereof, it can be modified, without departing
from the spirit and nature of the subject invention defined in the appended

claims.
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WE CLAIM:

1. An outrigger for stabilizing a wheeled service vehicle comprising
a chassis by engaging ground on which the vehicle Is standing, the outrigger
comprising:

a telescopic leg assembly comprising a first telescopic member and a
second telescopic member slidably overlapping and extending
outwardly from said first telescopic member along a longitudinal
axis;

an actuator housed within said telescopic leg assembly for slidably
extending or retracting said first telescopic member versus said
second telescopic member along said longitudinal axis;

a footing at an outer end of said second telescopic member;

a mounting bracket for connection to the chassis comprising an upper
mounting point and a lower mounting point offset horizontally
from said upper mounting point;

a first flange extending from said first telescopic member and pivotally
mounted to said upper mounting point at a point offset from said
longitudinal axis; and

an elongate linkage pivotally attached between said lower horizontally
offset mounting point and said second telescopic member;

wherein when said telescopic leg is extended from a stowed position to

a deployed position, said foot follows a path comprising an initial

extending part comprising a horizontal component and no downward

component followed by a subsequent ground engagement part wherein
said foot engages the ground while moving downwards at an angle
substantially normal to the ground.

2. The outrigger of Claim 1, wherein said initial extending part
comprises an upward vertical component such that said foot moves initially

away from the ground.
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3. The outrigger of Claim 1, wherein said actuator comprises a
piston, a source of hydraulic fluid under pressure and a controller for
selectively applying said hydraulic fluid to said piston to one of extend and
retract the outrigger.

4. The outrigger of Clam 1, wherein said footing is pivotally

connected to said outer end of said second telescopic member.

d. A stabilized wheeled service vehicle comprising:

a chassis;

an extendable servicing equipment attached to an upper surface of
said chassis via a rotatable turntable;

a system of actuators for raising, lowering, extending and rotating said
telescoping boom; and

at least one pair of independently extendable outriggers, each outrigger
of said pair mounted on a respective side of said chassis in an
opposed relationship, each outrigger comprising a telescopic leg
assembly comprising a first telescopic member and a second
telescopic member slidably overlapping and extending outwardly
from said first telescopic member along a longitudinal axis, an
actuator housed within said telescopic leg assembly for slidably
extending or retracting said first telescopic member versus said
second telescopic member along said longitudinal axis, a footing
at an outer end of said second telescopic member, a mounting

bracket for connection to the frame comprising an upper
mounting point and a lower mounting point offset horizontally
from said upper mounting point, a first flange extending from
said first telescopic member and pivotally mounted to said upper
mounting point at a point offset from said longitudinal axis and
an elongate linkage pivotally attached between said lower
horizontally offset mounting point and said second telescopic

member;
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wherein when said telescopic leg is extended away from said chassis,
said foot follows a path comprising an initial extending part comprising
a horizontal component and no downward component followed by a
subsequent ground engagement part wherein said foot engages the

ground while moving downwards at a substantially normal angle.

6. The stabilized service vehicle of Claim 5, comprising two pairs of
said outriggers, a first of said pairs positioned towards a rear of said vehicle
chassis behind said rotatable turntable and a second of said pairs positioned
towards a front of said vehicle chassis in front of said rotatable turntable.

7. The stabilized service vehicle of Claim 5, wherein a given one of
said at least one pair of outriggers further comprises a torsion bar, said torsion
bar interconnecting each outrigger of said given pair of outriggers.

8. The stabilized service vehicle of Claim 5, wherein said system of
actuators comprises a plurality of pistons, a source of hydraulic fluid under
pressure and a controller for selectively applying said hydraulic fluid to said

pistons in order to one of raise, lower, extend or rotate said telescoping boom.

0. The stabilized service vehicle of Claim 5, wherein said

extendable servicing equipment comprises an aerial work platform.

10. The stabilized service vehicle of Claim 9, wherein said aeral
work platform is selected from a group comprising a boom lift, a basket crane
and a hydraladder.



CA 02775596 2012-04-18

1/6

H




CA 02775596 2012-04-18

2/06




CA 02775596 2012-04-18

3/6

7%

56 )
£ X < 3O
> &\ #
C

J6



CA 02775596 2012-04-18

4/6




CA 02775596 2012-04-18

5/ 6
22
52
46
06
W
’-\
r
r




CA 02775596 2012-04-18

6/6

Comparative Chart of Outrigger Paths
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