Office de la Proprieté Canadian CA 2480376 C 2013/04/09

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 480 376
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2004/09/03 (51) ClLInt./Int.Cl. B66F 5/00 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2005/03/04 B605 29/00(2000.01), B60S 5/00(2006.01)

B66F 7/26 (2006.01)
(45) Date de délivrance/lssue Date: 2013/04/09
(72) Inventeurs/Inventors:

(30) Priorité/Priority: 2003/09/04 (AU2003904805) HEDLEY, ROBERT IAN, AU:;

WHITE, DAVID PETER, AU,
WHYBIN, CHRISTOPHER NASH,AU

(73) Proprietaire/Owner:
JUSTOY PTY LTD, AU

(74) Agent: OYEN WIGGS GREEN & MUTALA LLP

(54) Titre : APPAREIL DE MANUTENTION D'ARTICLES
(54) Title: ARTICLE HANDLING APPARATUS

(57) Abrégée/Abstract:

An article handling apparatus (1) for gripping and moving an article (4), such as a large tyre or other vehicular component of a
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ABSTRACT

An article handling apparatus (1) for gripping and moving an article (4), such as a large
tyre or other vehicular component of a mining, éarthmoving or like vehicle. The article
handhing apparatus (1) mcludes a base frame (2), for movement of the apparatus over a
substrate surface, and, a handling frame (3), for gripping the article, such as a tyre (4). The
apparatus has a pair of moveable arm members (5) on the base frame, and, a pair of
moveable arm members (14) on the handling frame. The apparatus can be compactly

stored by contraction of the arms (5 and 15), can be manipulated through tight spaces, and
18 extremely stable whilst handling large and heavy articles.

(Fig. 1)
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ARTICLE HANDLING APPARATUS

BACKGROUND OF THE INVENTION

The present imvention relates to an article handling apparatus, and in particular, o an
apparatus which 1s useful for handling a tyre, wheel, or other component of a vehicle,
earthmoving or mining equipment. The present invention particularly relates to an article
handling apparatus which 1s able to be compactly stored, and which, due to its innovative
design 1s able to manipulaté large articles, such as tyres, and wheels of mining or

earthmoving equipment, or where space restrictions often apply.

DESCRIPTION OF THE PRIOR ART

The reference to any prior art mn the specification 1s not, and should not be taken as, an

acknowledgement or any form of suggestion that the prior art forms part of the common

general knowiedge in Australia or overseas.

In mining and earthmoving operations, the vehicular equipment is extremely large. The
servicing of such large equipment 1s cumbersome, due to the large size of the various
components. Such equipment 1s often serviced on site, but at other times, is brought to a
speciglised workshop which 1s specially designed to cope with the large size of such

equipment. Even when brought to a workshop, space limitations often exist, and it is

~ sometimes awkward to remove certain components of the equipment for replacement or

servicing. Components of earthmoving and mining equipment which are often difficult to

manipulate include wheels and tyres, particularly when in a workshop situation.

It has been known herembefore to adapt large scale vehicles with fork-lifts and the like
théreon, with arms and gripping means to be able to grip and provide certain movement of
the wheels and tyres to be serviced. However such vehicles which are used to manipulate
the tyres and wheels themselves have to be large scale not only to cope of the dimension of

the tyres and wheels, but also to counter-balance the weight of the tyres or wheels which

are required fo be manipulated.
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SUMMARY OF THE INVENTION

The present invention seeks to overcome or at least ameliorate certain disadvantages of the

prior art by providing a unique article handling apparatus.

The present imvention seeks to provide an article handling apparatus which 1s able to

appropriately handle articles which are large in size and awkward to manipulate, such as

the wheels and tyres of earthmoving or mining equipment vehicles.

The present invention also seeks to provide an article handling apparatus which, due to its

unique design, 1s able to move articles in space restricted areas.

The present invention also seeks to provide an article handling apparatus which, due to its

unique design 1s able to be compactly stored.

In one broad form, the present invention provides an article handling apparatus, including:

a base frame, movable over a substrate surface; and,

a handling frame supported on said base frame, having means for gripping and

moving an article.

Preferably, said base frame includes a pair of movable arm members extending from a

central body portion.
Also preferably,- each of said base frame arms is articulated.

Preferably, said base frame includes wheels for movement over said substrate surface.

Also preferably, said base frame includes at least three wheels, one on the extremity of

each arm, and one on said central body portion.

Preferably, movement of said arm members is effected by one or any combination of

hydraulic cylinder, by electric motor or other activation means.
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In a preferred embodiment, said handling frame mncludes a pair of arm members extending

from a central body portion.

Preferably, said central body portion of said handling frame 1s either separate from or
formed mtegrally with said central body portion of said base frame.

Also preferably, said handling frame 1s attached to said central body portion via a shding

mechanism.
Also preferably, each of said handling frame arms 1s articulated.

In a most preferred form, the extremity of each arm includes gripping means for gripping
said article. \

Preferably, said gripping means include a pair of plates whereby said article 1s gripped by
being pressed between said plates.

Also preferably, said plates are movable about a universal joint to allow orientation of said

plates depending upon the shape of said article, in any direction.

Most preferably, movement of said gripping means 1s effected by one or any combination

of hydraulic cylinder, electric motor or other activation means.

In a preferred embodiment, movement of said arms is effected by one or any combination

of hydraube cylinder, electric motor or other actuation means.

Preferably, said central body portion of said handling frame is substantially vertically
extendable to which said arms are attached to the upper end thereof.

Also preferably, extension/contraction of said central body portion is effected by one or
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-4 -
any combination of hydraulic cylinder, electric motor or other actuation means.

Preferably, said handling frame 1s pivotally attached to said body portion, pivotal
movement being effected by one or any combination of hydraulic cylinder, electric motor

or other actuation means.

Most preferably, said handling frame 1s pivotally connected to said base frame, pivotal
movement being effected by one or any combination of hydraulic cylinder, electric motor

or other actuation means.

Preterably, the article handling apparatus further mmcludes a control means to control
movement of said base frame over said substrate surface and said gripping and moving of

said article.

Preferably, said control means 1s located proximal to or formed integrally with said central

body portion of said apparatus and/or on at least one of said arms of said base frame.

Most preferably, said apparatus is capable of being compactly stored.

Preferably, said article 1s a tyre or other component of a vehicle earthmoving or mining

equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood from the following detailed

description of preferred but non limiting embodiments thereof, described in connection

with the accompanying drawings wherein:

Fig. 1 illustrates an 1sometric view of an article handling apparatus in accordance with the

present invention;

Fig. 2 1llustrates another 1sometric view of the article handling apparatus, with the article
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provided in an altermative disposition to that of Fig. 1;
Fig. 3 shows an elevational view of the apparatus in the position shown Fig. 1;
Fig. 4 shows an elevational view of the apparatus in the position shown in Fig. 2;

Fig. 5 shows an isometric view of the article handling apparatus, but without the article in

position;

Fig. 6 shows an 1sometric view of the article handling apparatus, again without the article,

but in a compact position for storage;
Fig. 7 shows a plan view of the article handling apparatus shown in Fig. 5;
Fig. 8 shows a plan view of the article handling apparatus shown in Fig. 6; and,

Fig. 9 shows an 1sometric view of the article handling apparatus, incorporating a sliding

mechanism.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Throughout the drawings, like numerals will be used to identify similar features, except

where expressly otherwise indicated.

As shown in the drawings, the article handling apparatus, generally designated by the
numeral 1, mcludes a base frame portion, generally designated by the numeral 2, for
movement of the apparatus 1 over a substrate surface, and, a handling frame, generally

designated by the numeral 3, for gripping and moving an article, such as a tyre 4, shown in

Figs. 1 to 4.

As seen mn the drawings, the base frame 2, includes a pair of moveable arm members 5

extending from a central body portion 6. Most preferably, but not essentially, each of the
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arms 5 1s articulated about articulation point 7. The illustrated embodiment shows two arm

- portions 8 and 9 forming each arm S, the arm portions 8 and 9 being articulated about an

articulation pomt 7. Any number of articulated arm portions may be provided.

The base frame 2 includes wheels or other movement means for movement of the base
frame and therefore the article bandling apparatus over a substrate surface. The 1llustrated
embodiment shows three wheel sets on the base frame 2, indicated by reference numerals
10, 11 and 12. Obviously, additionally wheels could be provided depending upon the
particular embodiment. The provision of the wheels on the extremities of the arms and on
the central body portion, as illustrated i the embodiment herein described, provides good
balance to the apparatus, as will be clearly understood to persons skilled in the art.
Articulation of the arm members, may be effected by any known form of actuation means,
such as hydraulic cylinders, electric motors, or any combination thereof. The illustrated
embodiment shows hydraulic cylinders 13 provided between the members forming arm 9.

Obviously the location of actnation means 1s variable as will clearly understood by a

person skilled in the art.

The handhing frame 3 of the article handling apparatus 1 1s also formed of a pair of arm
members 14 extending from a central portion 15. The central body portion 15 of the
handling frame 3 may either be separate from or formed integrally with the central body
portion 6 of the base frame 2. That 1s, whereas the handling frame 3 is shown in the
illustrated embodiment as bemg upwardly disposed from the base frame 2, and separated
by a vertical framework 16, the handling framework could alternatively extend from the
central body portion 6 of the base frame 2 and this could be embodied in a more arcuate or
curved fashion, rather than the more rigid or angular manner shown in the illustrated
embodiment. Likewise, the handling frame 3 may be attached to the central portion 15 via

a shding mechanism 29, such as shown in Fig. 9, to enable further movement, particularly

in difficult to reach positions.

The ends of each arm 14 of the handling frame 3 are shown to include a gripping means

17, for gripping the tyre or other article to be handled. The gripping means illustrated in
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the drawings is embodied as a pair of pate plate members, whereby the tyre or other article
is gripped by being pressed between the plates 17. As will be understood by persons in the
art, the plates 17 are movable about a universal type joint, to allow orientation of the plates
17 depending upon the shape of the article, in any direction. Some of the typical
movements capable are illustrated by comparing Figs. 1 and 2 of the drawings. It will be
understood that the tyre can be extended about an axis extending between the plates 17 by
a full rotation of 360° whilst likewise the plates 17 may be offset from their pivot points to
gnip an article of any desired shape or construction.

The gripping means 17 may be moved by any conventional means, for instance by an
electric motor, by a pneumatic or hydraulic cylinders, or any other form of actuation means
known to persons skilled i the art. Likewise, the arms 14, which are also shown in the
drawings to be formed of two members 18 and 19 connected about articulation points 20
may also be moved by any known form of actuation means such as hydraulic cylinders,
electric motors, etc. The actuation means for effecting articulated movement of the arm

members 14 illustrated in the drawings, are in the form of hydraulic cylinders 21.

The handling frame 3 is also shown in the drawings to include a substantially vertically
extendable central body portion 16 which basically interconnects it to the base frame 2. It
will be appreciated by a person skilled in the art that the operation of the central body
portion 16 1s somewhat analogous to the movements effected by é fork-lift apparatus in
that it 1s able to be moved in a substantially vertical manner, by virtue of an appropriate
actuation apparatus, such as electric motors or hydraulic cylinders. The embodiment
illustrated shows a pair of hydraulic cylinders 22 to effect such movement. The central
body portion 16 shown in the illustrated embodiment also shows the capability of a pivotal
connection 23 at the upper end of the central body portion, and a pivotal movement
capability between the base frame 2 and the central body portion of a handling frame 3, by
virtue of a p1votal connection operable by hydraulic cylinders 24.

It will therefore be appreciated that a variety of movements are capable of being performed

by the article handling apparatus shown in the drawings. It will further be understood by a
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person skilled in the art that the movement capabilities are Widely variable.

In order to confrol the operation of the apparatus handling apparatus, this may be effected
by means of a remote control device, or by one or more control means built integrally to
the device. The device shown in the drawings shows control means, to control movement
of the base frame over the substrate surface, together with movement of the handling frame
to effect gripping and movement of the article, by virtue of a controller 25, provided
adjacent the central body portion 6, and also, by additional controllers 26 and 27 shown
adjacent the wheels 11 and 12 respectively at the ends of the arms 5 of the base frame 2.
Whilst the controller 25 is shown in the drawings being somewhat displaced from the
central body portion by arm 28, such displacement need not be necessary, and, in situations

where the length of the article handling apparatus is critical, may be reduced or eliminated.

As perhaps illustrated mm Figs. 6 and 8, the article handling apparatus of the present
invention 1s able to be very compadtly stored by appropn'ate contraction of the arms
towards the central point of the article. Likewise, it will be appreciated that, due to the
unique design of the article, the article handling apparatus of the present invention is
capable of being manipulated through tight spaces, and the base frame is capable of being
provided under vehicles having relatively little height from the substrate surface, to

perform a wide variety of mampulating tasks.

Whilst the present invention has been hereinbefore described as being particularly
appropriate for handling tyres of large earthmoving or mining equipment, primarily
because the large size and otherwise awkwardness of handh'ng such components, the
article handling apparatus of the présent invention will be understood to be able to be

easily adapted for handling tyres or wheels of any dimensions, and in fact, for handling

articles of a wide varniety of shapes and sizes.

Whilst the illustrated embodirent shows particular details of such an article handling
apparatus, it will be very clearly understood by a person skilled in the art that a wide

variety of variations and modifications will become apparent to persons skilled in the art.
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-0.
THE CLAIMS:

1. An article handling apparatus, adapted to grip, lift and rotate an article in any direction,
including:

a central body portion, formed as a substantially upstanding frame which is slidably
extendable in height, and having a central wheel at the lower end thereof for movement over a
substrate surface;

a base frame, including a pair of articulated base arms, each base arm having at least
two arm portions wherein said arm portions are pivotally connected to one another, each base
arm pivotally attached to said lower end of said central body, and moveable between a storage
position and an outwardly extended position, each base arm having a wheel at or near its
extremity for movement movable over a substrate surface;

a handling frame supported on said base frame, including a pair of articulated handling
arms, each handling arm having at least two arm portions, said arm portions pivotally
connected to one another, each handling arm pivotally attached to an upper end of said central
body, each handling arm including gripping means at or near its extremity for gripping, the
handling frame thereby having means for gripping and moving said article in any direction;
and

a pivotal connection between said handling frame and said central body portion
thereby providing the capability to counter-balance heavy objects supported by said handling

frame.

2. The article handling apparatus as claimed in claim 1, wherein each wheel 1s adapted to

rotate 360°, for movement of said apparatus in any direction over said substrate surface.

3 The article handling apparatus as claimed in claim 1, wherein said gripping means

include a pair of plates whereby said article is gripped by being pressed between said plates.
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4 The article handling apparatus as claimed in claim 3, wherein said plates are rotatable

to allow orientation of said article in any direction.

. An article handling apparatus adapted to grip, lift and rotate an article in any direction,
including:

a central body portion, formed as a substantially upstanding frame which 1s slidably
extendable in height, and having a central wheel at the lower end thereof for movement over a
substrate surface;

a base frame, including a pair of articulated base arms extending outwardly from said
lower end of said central body, each base arm having a wheel at or near its extremity for
movement movable over a substrate surface;

a handling frame, including a pair of articulated handling arms, extending substantially
outwardly from an upper end of said central body, each handling arm including gripping
means at or near its extremity for gripping supported on said base frame, having means for
gripping and moving said article in any direction; and,

a pivotal connection between said handling frame and said central body portion; and,

a pivotal connection between said base frame and said central body portion.

6. An article handling apparatus comprising:
a base frame, said base frame including:
a base frame central body portion;

a pair of arms extending from said base frame central body portion, wherein
each arm has a pivotal attachment securing said arm to said base frame central body
portion and each arm has at least one articulation point wherein cooperation of said
pivotal attachment and said articulation point permits alignment of each arm ninety
degrees relative to said base frame central body portion with both arms parallel to one
another;

at least three wheels, with at least one wheel position at the end of each base
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frame arm and one wheel positioned on said base frame central body portion;
a handling frame, said handling frame including:
a handling frame central body portion;
a pairr of arms extending from said handling frame central body portion,
5 wherein each arm has a pivotal attachment securing said arm to said handling frame
central body portion and each arm has at least one articulation point wherein
cooperation of said pivotal attachment and said articulation points permit alignment of
each arm ninety degrees relative to said handling frame central body portion and
wherein both arms are parallel to one another;
10 a single gripping means carried by the terminal end of each arm extending from
sald handling frame central body portion; and,
a vertically extendable portion including at least one hydraulic cylinder positioned to
adjust the vertical height of said vertically extendable portion;
a first pivotal connection between said base frame central body portion and said
15 wvertically extendable portion, said first pivotal connection including a pair of hydraulic
actuators; and

a second pivotal connection between said handling frame central body portion and said

vertically extendable portion.

20 7. The apparatus of claim 6, wherein said gripping means 1s secured to the terminal end

of said arm by a universal joint.

8. The article handling apparatus as claimed in claim 6, wherein said gripping means
includes a pair of plates, each plate secured to the terminal end of said arm by a universal

25 joint, whereby said article is gripped by being pressed between said plates.

9. The article handling apparatus as claimed in claim 8, wherein said plates are rotatable

to allow orientation of said article in any direction.
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10.  The article handling apparatus as claimed in claim 6, wherein said handling frame
arms are configured to move from a first expanded position to a second position wherein when
in said second position said handling frame arms are ninety degrees relative to said handling

frame central body portion and wherein both arms are parallel to one another.

11.  The article handling apparatus as claimed in claim 6, wherein said base frame arms are
configured to move from a first expanded position to a second position wherein when 1n said
second position said base frame arms are ninety degrees relative to said base frame central

body portion and wherein both arms are parallel to one another.
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