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ABSTRACT OF THE DISCLOSURE

There is provided a device for handling tires having an anchor for attaching to a prime
mover and a clamping device rotatably mounted to the anchor that rotates relative to the
anchor about a rotation axis. The clamping device has a plurality of engagement members
connected by a mechanical linkage and a carrying body with a plurality of guides. The weight
distribution of the clamping device is balanced about the rotation axis. Each guide carries one
of the engagement members and is oriented to allow the engagement members to move
perpendicular to the rotation axis between clamping and release positions. The mechanical
linkage includes a rotating actuator and controls movement of the engagement members along
the guides. The movement of each engagement member is rotationally symmetric about the
rotation axis relative to the movement of the other engagement members. The device has an

actuator that actuates the mechanical linkage.
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DEVICE FOR HANDLING TIRES

TECHNICAL FIELD
[0001] This relates to a device for handling tires, such as for removing and installing tires

on machinery.

BACKGROUND

[0002] Industrial equipment, such as agricultural equipment, mining trucks, and
construction equipment, frequently make use of large tires that cannot be easily manipulated
by hand due to their size and weight. In order to move these large tires and to install and
remove them from industrial equipment, specialized mechanical devices must be used. US
Patent Application Publication No. 2014/0138502 to Hall teaches a tire handling apparatus for
machinery, such as a front end loader, having movable arms that grip the tire and allow for

manipulation of the tire.

SUMMARY

[0003] According to an aspect, there is provided a device for handling tires, comprising
an anchor for attaching to a prime mover, a clamping device rotatably mounted to the anchor,
the clamping device rotating about an axis of rotation relative to the anchor, the clamping
device comprising a carrying body and a plurality of engagement members, the plurality of
engagement members being connected by a mechanical linkage, the carrying body
comprising a plurality of guides, the clamping device having a weight distribution that is
balanced about the axis of rotation, wherein the guides are distributed circumferentially about
the axis of rotation, each guide carrying one of the plurality of engagement members, the
guides being oriented to allow the engagement members to move in a direction that is
perpendicular to the axis of rotation between a clamping position and a release position, and
the mechanical linkage comprises a rotating actuator that rotates about the axis of rotation
relative to the carrying body and the anchor, the mechanical linkage controlling the
movement of the engagement members along the guides, the movement of each engagement
member being rotationally symmetric about the axis of rotation relative to the movement of

the other engagement members, and an actuator that actuates the mechanical linkage.

[0004] According to another aspect, the anchor may comprise a pivot such that the
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clamping device is pivotally mounted to the prime mover.

[0005] According to another aspect, the anchor may comprise a releasable pivot lock for

locking the pivot in a selected pivotal position.

[0006] According to another aspect, the pivot may have a pivot axis that is perpendicular

to the axis of rotation.

[0007] According to another aspect, the guides may comprise arms that extend outward
relative to the axis of rotation, and the engagement members may comprise sleeves that

receive the arms.
[0008] According to another aspect, the guides may be linear.

[0009] According to another aspect, the mechanical linkage may comprise a rotating
plate and a connecting link connected between the rotating plate and each engagement
member, the connecting links converting the rotational movement of the rotating plate to

linear movement of the engagement members along the guides.
[0010] According to another aspect, the actuator may be a linear actuator.

[0011] According to another aspect, the linear actuator may be connected between the
carrying body and one of the engagement members, such that the mechanical linkage is

actuated by movement of the one of the engagement members.

[0012] According to another aspect, the engagement members may engage an outer

perimeter of a tire.

[0013] According to an aspect, there is provided a method of handling a tire, the method
comprising the steps of positioning a device for handling tires comprising an anchor attached

to a prime mover in proximity to a tire, the device for handling tires further comprising a
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clamping device rotatably mounted to the anchor, the clamping device comprising a carrying
body, a plurality of engagement members, the plurality of engagement members being
connected by a mechanical linkage, the carrying body comprising a plurality of guides, the
clamping device having a weight distribution that is balanced about the axis of rotation,
wherein the guides are distributed circumferentially about the axis of rotation, each guide
carrying one of the plurality of engagement members, and the mechanical linkage comprises a
rotating actuator that rotates about the axis of rotation relative to the carrying body and the
anchor, moving the device for handling tires to position the engagement members adjacent to
an outer surface of the tire, actuating an actuator connected to the mechanical linkage to cause
the mechanical linkage to rotate, rotation of the mechanical linkage causing the engagement
members to move along the guides a direction that is perpendicular to the axis of rotation
from a release position to a clamping position engaging the outer surface of the tire, the
mechanical linkage controlling the movement of the engagement members along the guides,
the movement of each engagement member being rotationally symmetric about the axis of
rotation relative to the movement of the other engagement members, moving the tire to a
desired location using the prime mover, actuating the actuator to cause the mechanical linkage
to rotate to cause the engagement members to move from the clamping position to the release
position disengaged from the outer surface of the tire, and removing the device for handling

tires from adjacent to the outer surface of the tire.

[0014] According to another aspect, moving the tire to a desired location may further
comprise rotating the clamping device about an axis of rotation relative to the anchor to

rotationally position the tire.

[0015] According to another aspect, the anchor may comprise a pivot, and the method
may further comprise the step of pivoting the clamping device relative to the prime mover

about a pivot axis that is perpendicular to the axis of rotation.

[0016] According to another aspect, the anchor may comprise a releasable pivot lock, and

moving the tire to a desired location may further comprise the steps of releasing the pivot

lock, pivoting the clamping device about the pivot axis to pivotally position the tire, and
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locking the pivot in a selected pivotal position.

[0017] According to another aspect, the guides may comprise arms that extend outward
relative to the axis of rotation, and the engagement members may comprise sleeves that

receive the arms.

[0018] According to another aspect, the guides may be linear.

[0019] According to another aspect, the mechanical linkage may comprise a rotating
plate and a connecting link connected between the rotating plate and each engagement
member, the connecting links converting the rotational movement of the rotating plate to

linear movement of the engagement members along the guides.

[0020] According to another aspect, the actuator may be a linear actuator.

[0021] According to another aspect, the linear actuator may be connected between the
carrying body and one of the engagement members, such that the mechanical linkage is

actuated by movement of the one of the engagement members.

[0022] In other aspects, the features described above may be combined together in any

reasonable combination as will be recognized by those skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023] These and other features will become more apparent from the following
description in which reference is made to the appended drawings, the drawings are for the
purpose of illustration only and are not intended to be in any way limiting, wherein:
FIG. 1 is a perspective view of a device for handling tires attached to a skidsteer.
FIG. 2 is a front elevation view of a device for handling tires in a release position.
FIG. 3 is a front elevation view of the device for handling tires of FIG. 2 in a
clamping position.

FIG. 4 is a rear elevation view of the device for handling tires of FIG. 2.



10

15

20

25

30

CA 02923047 2016-03-08

FIG. 5 is a side elevation view of the device for handling tires of FIG. 2 with a
pivot lock in a locked position.

FIG. 6 is a side elevation view of the device for handling tires of FIG. 2 with a
pivot lock in a released position.

FIG. 7 is a top plan view of the device for handling tires of FIG. 2.

FIG. 8 is a top plan view of the device for handling tires of FIG. 2 that has been

pivoted from the position shown in FIG. 7.

DETAILED DESCRIPTION
[0024] A device for handling tires, generally identified by reference numeral 10, will now
be described with reference to FIG. 1 through 8.

[0025] Referring to FIG. 1, device for handling tires 10 is mounted to a prime mover 14
by an anchor 12. As shown, prime mover 14 is a skidsteer. However, it will be understood
that prime mover 14 may be any appropriate type of machinery, such as a telehandler, which
may be more appropriate when handling larger tires. In some circumstances, where device 10
is used to handle larger tires, prime mover 14, and anchor 12 may form either a releasable
attachment, designed to be accommodated by the intended prime mover, or may be integrally
formed with prime mover 14. A clamping device 16 is rotatably mounted to anchor 12 and
rotates about an axis of rotation 18 relative to anchor 12. As discussed below, clamping
device 16 clamps on 1o a tire, and allows it to be manipulated. Clamping device 16 has a

carrying body 20 and a plurality of engagement members 22.

[0026] Referring to FIG. 2, carrying body 20 has a plurality of guides 26 that are
distributed circumferentially about axis of rotation 18 in such a way as to provide a weight
distribution that is balanced about axis of rotation 18. Preferably, there are three guides 26 and
engagement members 22, as this design provides a secure attachment around the tire,
although there may be any number that permits a tire to be properly gripped. Each guide 26
carries one of the engagement members 22, and guides 26 are oriented to allow engagement
members 22 to move perpendicular to axis of rotation 18 between a clamping position as

shown in FIG. 3, and a release position as shown in FIG. 2. In the clamping position,
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engagement members 22 engage the tire to be handled. For example, engagemént members
22 may engage an outer perimeter of a tire 40 as shown in FIG. 3. As shown, guides 26 are
arms 28 mounted to a central plate 37, and are linear and extend outward relative to axis of
rotation 18, and engagement members 22 have sleeves 30 that receive arms 28, such that the
sleeves slide along arms 28. As shown, arms 28 and sleeves 30 are square tubing, which
prevents engagement members 22 from rotating around arms 28. It will be understood that
guides 26 may take different forms or shapes, such as being curved, be distributed
asymmetrically, use spring members as guides 26, have engagement members 22 internally
engage guides 26, etc. For manufacturing and design purposes, a simpler design, such as the
depicted design, is preferred. Furthermore, in any design, the weight distribution of carrying
body is preferably balanced about axis of rotation 18 is balanced, and counterweights or other
balancing devices may be used to provide the necessary weight distribution. Providing a
balanced weight distribution may aid in manipulating the tire, and ensuring that the tire stays
in a selected rotational position and is centred upon installation without the need for

additional clamps or actuators acting on carrying body 20 itself.

[0027] Referring to FIG. 4, engagement members 22 are connected by a mechanical
linkage 24. Mechanical linkage 24 comprises a rotating actuator 32 that rotates about axis of
rotation 18 relative to carrying body 20 and anchor 12. Mechanical linkage 24 controls the
movement of engagement members 22 along guides 26, the movement of each engagement
member 22 being rotationally symmetric about axis of rotation 18 relative to the movement of
the other engagement members 22. This allows all of the engagement members 22 to be
moved between the clamping and release position evenly. As shown, mechanical linkage 24
is a rotating plate 36 and is connected between rotating plate 36 and each engagement
member 22 by a connecting link 38. Connecting links 38 convert the rotational movement of

rotating plate 36 to linear movement of engagement members 22 along guides 26.

[0028] Referring to FIG. 2, an actuator 34 actuates mechanical linkage 24. As shown,
actuator 34 is a linear actuator, such as a hydraulic cylinder, connected between carrying body
20 and one of the engagement members 22, such that mechanical linkage 24 is actuated by

movement of the one of the engagement members 22. Linear actuator 34 could be replaced
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with other types actuators, such as a gear and pinion drive, a worm gear arrangement, etc. that
allows the movement of mechanical linkage 24 to be controlled. Actuation of linear actuator
34 causes the cylinder to extend or withdraw the connected engagement member 22 along
guide 26. The connecting link 38 applies a force to rotating plate 36, converting the linear
movement of linear actuator 34 applied to engagement member 22 into a rotational force.
This force is then distributed to the remaining connecting links 38, which will then move the
other engagement members 22 along the other guides 26, causing all of the engagement
members 22 to move in unison. As linear actuator 34 is positioned on only one of the arms 28
of carrying body 20, it may cause the weight distribution to be altered. Therefore, linear
actuator 34 as provided will either have a sufficiently small weight as to not influence the
weight distribution in a significant manner, i.e. insufficient to overcome the rotational friction
inherent in clamping device 16, or counter weights may be provided on carrying body 20 to

maintain the symmetrical weight distribution.

[0029] Referring to FIG. 7 and FIG. 8, anchor 12 may have a pivot 42 such that clamping
device 16 is pivotally mounted to prime mover 14. This allows the position of clamping
device 16 to be adjusted without having to reposition prime mover 14. As shown, pivot 42 has
a pivot axis 44 that is perpendicular to axis of rotation 18, vertically oriented, and moves with
the hydraulic arms of prime mover 14. Anchor 12 and pivot 42 should be designed to avoid
unintended movement while using clamping device 16. As shown, pivot axis 44 will remain
in a vertical plane as the hydraulic arms of prime mover 14 move, and also has a releasable
pivot lock 46 for locking pivot 42 in a selected pivotal position. Pivot lock 46 is depicted as a
pin connection 48 having a biased release lever 50, pin connection 48 being formed with a

number of lock positions on the anchor 12.

[0030] Referring to FIG. 1, with the device 10 installed on prime mover 14, device 10 is
moved into proximity with a tire to be handled. Referring to FIG. 2 and 3, engagement
members 22 are moved by mechanical linkage 24 such that they are adjacent to and engage
the outer perimeter 40 of a tire. It will be understood that in the process of moving device 10,
clamping device 16 may also be rotated about axis of rotation 18, and anchor 12 may be

pivoted about pivot axis 44 in order to better position the tire. Once the engagement members
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22 are in position, actuator 34 is actuated to cause mechanical linkage 24 to rotate, which in
turn causes engagement members 22 to move along guides 26 in a direction perpendicular to
axis of rotation 18, as shown in FIG. 2 and FIG. 3. Engagement members 22 then move from
a release position to a clamping position engaging the outer surface of the tire. Prime mover
14 then moves the tire to a desired location, and actuator 34 can then be used to cause
mechanical linkage 24 to rotate, either in the opposite direction or continuing in the same
direction, depending on the form of mechanical linkage 24, to cause engagement members 22
to move from the clamping position to the release position disengaged from the outer surface
of the tire. Device 10 can then be removed from adjacent to the outer surface of the tire. It will
be understood that when moving the tire to a desired location, clamping device 16 may also
be rotated about axis of rotation 18, and anchor 12 may be pivoted about pivot axis 44, as
above. When anchor 12 has a pivot lock 46, pivoting anchor 12 will require a user to release
pivot lock 46, pivoting clamping device 16 about pivot axis 44 to pivotally position the tire,
and lock pivot 42 in a selected pivotal position. Rotating clamping device 16 about axis of
rotation 18 relative to anchor 12 rotationally positions the tire, and may, for example, be used
to rotate the tire to align with bolts on the vehicle receiving the tire. As clamping device 16 is
balanced, this can be accomplished by a worker by hand, allowing the user to make fine
adjustments to the rotational position of the tire by hand, while pivoting clamping device 16
relative to prime mover 14 will position the tire on the horizontal plane, and may, for
example, be used to position the tire when prime mover 14 is limited by the terrain or other
obstacle. Device 10 may be equipped with a camera or other visual aids (not shown) to help
with positioning the tire when an operator cannot easily see the hub of the vehicle. It will be
understood that during any of the moving steps described above, prime mover 14 may also
move the tire in different directions. For example, when prime mover 14 is a skid steer as
shown in FIG. 1, anchor 12 is generally mounted to an attachment that is able to pivot
forward and backward, allowing the tire to be moved between vertical and horizontal

positions.

[0031] In this patent document, the word "comprising" is used in its non-limiting sense to
mean that items following the word are included, but items not specifically mentioned are not

excluded. A reference to an element by the indefinite article "a" does not exclude the
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possibility that more than one of the elements is present, unless the context clearly requires

that there be one and only one of the elements.

[0032] The scope of the following claims should not be limited by the preferred
embodiments set forth in the examples above and in the drawings, but should be given the

broadest interpretation consistent with the description as a whole.
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What is Claimed is:

1. A device for handling tires, comprising:

an anchor for attaching to a prime mover;

a clamping device rotatably mounted to the anchor, the clamping device rotating
about an axis of rotation relative to the anchor, the clamping device comprising a carrying
body and a plurality of engagement members, the plurality of engagement members being
connected by a mechanical linkage, the carrying body comprising a plurality of guides, the
clamping device having a weight distribution that is balanced about the axis of rotation,
wherein:

the guides are distributed circamferentially about the axis of rotation, each
guide carrying one of the plurality of engagement members, the guides being oriented to
allow the engagement members to move in a direction that is perpendicular to the axis of
rotation between a clamping position and a release position; and

the mechanical linkage comprises a rotating plate that rotates about the axis of
rotation relative to the carrying body and the anchor and, for each engagement member, a
connecting link that connects between the rotating plate and the engagement member, the
connecting links converting the rotational movement of the rotating plate to movement of
engagement members along the guides wherein movement of each engagement member
being rotationally symmetric about the axis of rotation relative to the movement of the other
engagement members; and

an actuator that actuates the mechanical linkage, the actuator being connected
between one of the engagement members and the carrying body, such that the mechanical

linkage is actuated by the one of the engagement members.

2. The device of claim 1, wherein the anchor comprises a pivot such that the clamping

device is pivotally mounted to the prime mover.

3. The device of claim 2, wherein the anchor comprises a releasable pivot lock for

locking the pivot in a selected pivotal position.

Date Recue/Date Received 2022-09-12
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4. The device of claim 2, wherein the pivot has a pivot axis that is perpendicular to the

axis of rotation.

5. The device of claim 1, wherein the guides comprise arms that extend outward relative

to the axis of rotation, and the engagement members comprise sleeves that receive the arms.

6. The device of claim 1, wherein the guides are linear.

7. The device of claim 5, wherein the mechanical linkage comprises a rotating plate and
a connecting link connected between the rotating plate and each engagement member, the
connecting links converting the rotational movement of the rotating plate to linear movement

of the engagement members along the guides.

8. The device of claim 1, wherein the actuator is a linear actuator.

9. The device of claim 8, wherein the linear actuator is connected between the carrying
body and one of the engagement members, such that the mechanical linkage is actuated by

movement of the one of the engagement members.

10.  The device of claim 1, wherein the engagement members engage an outer perimeter

of a tire.

11. A method of handling a tire, the method comprising the steps of:

posttioning a device for handling tires comprising an anchor attached to a prime
mover in proximity to a tire, the device for handling tires further comprising a clamping
device rotatably mounted to the anchor, the clamping device comprising a carrying body, a
plurality of engagement members, the plurality of engagement members being connected by
a mechanical linkage, the camrying body comprising a plurality of guides, the clamping
device having a weight distribution that is balanced about the axis of rotation, wherein:

the guides are distributed circumferentially about the axis of rotation, each

guide carrying one of the plurality of engagement members; and

the mechanical linkage comprises a rotating plate that rotates about the axis of

Date Recue/Date Received 2022-09-12
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rotation relative to the carrying body and the anchor and, for each engagement member, a
connecting link that connects between the rotating plate and the engagement member, the
connecting links converting the rotational movement of the rotating plate to movement of
engagement members along the guides;

moving the device for handling tires to position the engagement members adjacent to
an outer surface of the tire;

actuating an actuator connected between one of the engagement members and the
carrying body, such that the one of the engagement members causes the mechanical linkage
to rotate, rotation of the mechanical linkage causing the engagement members to move along
the guides a direction that is perpendicular to the axis of rotation from a release position to a
clamping position engaging the outer surface of the tire, the mechanical linkage controlling
the movement of the engagement members along the guides, the movement of each
engagement member being rotationally symmetric about the axis of rotation relative to the
movement of the other engagement members;

moving the tire to a desired location using the prime mover;

actuating the actuator to cause the mechanical linkage to rotate to cause the
engagement members to move from the clamping position to the release position disengaged
from the outer surface of the tire; and

removing the device for handling tires from adjacent to the outer surface of the tire.

12.  The method of claim 11, wherein moving the tire to a desired location further
comprises rotating the clamping device about an axis of rotation relative to the anchor to

rotationally position the tire.

13.  The method of claim 11, wherein the anchor comprises a pivot, and further
comprising the step of pivoting the clamping device relative to the prime mover about a pivot

axis that is perpendicular to the axis of rotation.

14.  The method of claim 13, wherein the anchor comprises a releasable pivot lock, and
wherein moving the tire to a desired location further comprises the steps of:

releasing the pivot lock;

Date Recue/Date Received 2022-09-12
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pivoting the clamping device about the pivot axis to pivotally position the tire; and

locking the pivot in a selected pivotal position.

15. The method of claim 11, wherein the guides comprise arms that extend outward
5 relative to the axis of rotation, and the engagement members comprise sleeves that receive

the arms.
16.  The method of claim 11, wherein the guides are linear.

10 17.  The method of claim 15, wherein the mechanical linkage comprises a rotating plate
and a connecting link connected between the rotating plate and each engagement member,
the connecting links converting the rotational movement of the rotating plate to linear

movement of the engagement members along the guides.
15 18 The method of claim 11, wherein the actuator is a linear actuator.

19.  The method of claim 18, wherein the linear actuator is conmnected between the
canrying body and one of the engagement members, such that the mechanical linkage is
actuated by movement of the one of the engagement members.

20

Date Recue/Date Received 2022-09-12
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