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(57) Abrege/Abstract:
A device for gripping a load structure comprises a first jaw member having a proximate end and a distal end, a second jaw member
slidably mounted to the first jaw member and having a proximate end and a distal end. Each of the two jaw members Is provided
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(57) Abrege(suite)/Abstract(continued):
with a gripper. The device further comprises a fulcrum member mounted to the first jaw member near the proximate end thereof

and a flexible element secured to the second jaw member near the distal end thereof operatively coupled to the fulcrum member for
causing an externally applied pulling force on the flexible element to move the distal end of the first jaw member towards the distal
end of the second jaw member so as to yield a first inward force between the first and second grippers. The device further includes
a blasing member mounted to both the first and second jaw members for pulling the distal end of the first jaw member and the
distal end of the second jaw member towards one another, causing a permanent second Inward force between the first and
second grippers that causes the device to automatically grip onto the load when it Is installed thereon. The device Is particularly
suitable to be used for lifting a load, such as a barrel, since the weight of the load can be used as the externally applied force when
the device Is hung by Its flexible element. The first and second jaw members are advantageously in the form of tubes or any other
generally flat members so that the center of gravity of the device remains adjacent to the load so as not to unbalance it.
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(87) Abstract: A device for gripping a load structure com-
prises a first jaw member having a proximate end and a distal
end, a second jaw member slidably mounted to the first jaw
member and having a proximate end and a distal end. Each of
the two jaw members is provided with a gripper. The device
further comprises a fulcrum member mounted to the first jaw
member near the proximate end thereof and a flexible element
secured to the second jaw member near the distal end thereof
operatively coupled to the fulcrum member for causing an ex-
ternally applied pulling force on the flexible element to move
the distal end of the first jaw member towards the distal end
of the second jaw member so as to yield a first inward force
between the first and second grippers. The device further in-
cludes a biasing member mounted to both the first and second
jaw members for pulling the distal end of the first jaw mem-
ber and the distal end of the second jaw member towards one
another, causing a permanent second inward force between the
first and second grippers that causes the device to automatically
grip onto the load when it is installed thereon. The device is
particularly suitable to be used for lifting a load, such as a bar-
rel, since the weight of the load can be used as the externally
applied force when the device is hung by its flexible element.
The first and second jaw members are advantageously in the
form of tubes or any other generally flat members so that the
center of gravity of the device remains adjacent to the load so
as not to unbalance it.
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TITLE

Gripping Device for Load Structure

FIELD

[0001] The present Iinvention concerns gripping devices and
methods. More specifically, the present invention concerns a gripping device

and method that can be used in lifting heaving objects such as barrels.

BACKGROUND

[0002] Many devices are known in the art to grasp a load structure
such as a barrel while it is lifted. Such devices usually include first and second
members operatively coupled so as to define a movable claw which is designed
to grasp the load. They further include an anchoring member or portion to

secure the device to a lift.

[0003] A first drawback of known devices for grasping load structure
IS that they tend to have their anchoring member relatively distanced from the
load when attached thereto. This may yield some instability when the load is
lifted.

[0004] Another drawback of most of such devices from the prior art
Is that they are tedious to install on the load, requiring in some cases two

workers to perform the task.

[0005] Also, devices for grasping load structure from the prior art are
usually adapted to a load having a predetermined dimension and weight and,

as such, are not polyvalent.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In the appended drawings:

[0007] Figure 1 is a perspective view of a device for gripping a load
structure according to an illustrative embodiment of the present invention; the

device being shown mounted to a barrel,

[0008] Figure 2 is an exploded perspective view of the device for

gripping a load structure of Figure 1,

[0009] Figure 3 is an end view of the device for gripping a load

structure of Figure 1;

[0010] Figure 4 is a top plan view of the device for gripping a load

structure of Figure 1;

[0011] Figure 5 is a side elevation view of the device for gripping a

load structure of Figure 1; and

[0012] Figure 6 is a perspective view of the device for gripping a
load structure of Figure 1; the device being shown mounted to a holder to

mount the device to a surface such as a wall when not In use.

DETAILED DESCRIPTION

[0013] More specifically, in accordance with the present invention,

there is provided a device for gripping a load structure comprising:
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[0014] a first jaw member having a proximate end and a distal end:

the distal end of the first jaw member being provided with a first gripper;

10015} a second jaw member having a proximate end and a distal
end; the distal end of the second jaw member being provided with a second
gripper; the second jaw member being slidably mounted to the first jaw member
so as to define a jaw therewith having a variable distance between the first and

second grippers ;

[0016] a fulcrum member mounted to the first jaw member near the

proximate end thereof; and

[0017] a flexible element secured to the second jaw member near
the distal end thereof operatively coupled to the fulcrum member for causing an
externally applied pulling force on the flexible element to move the distal end of
the first jaw member towards the distal end of the second jaw member so as to

vield a first inward force between the first and second grippers.

[0018] According to a more specific aspect of the present invention,

the device further comprises a biasing member mounted to both the first and

second members for pulling the distal end of the first jaw member and the distal
end of the second jaw member towards one another, causing a permanent

second inward force between the first and second grippers.

[0019] This second inward force causes the device to automaticaily
close on the load to grip. Therefore, the device can be operated by a single
user (not shown) when it is used, for example, in cooperation with a crane or

any other lifting apparatus (not shown), whereby the device automatically holds
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firmly onto the load while the user attaches the device to a hook or any fastener

(not shown) from the crane.

[0020] The first and second jaw members are advantageously tubes

or generally flat members so that the center of gravity of the device remains

adjacent to the load so as not to unbalance it.

[0021] The device for gripping a load structure according to the
present invention is particularly suitable to be used for lifting a load, such as a
barrel, since the weight of the load can be used as the externally applied force

when the device is hung by its flexible element.

[0022] Other objects, advantages and features of the present
invention will become more apparent upon reading the following non restrictive
description of illustrated embodiments thereof, given by way of example only

with reference to the accompanying drawings.

[0023] In the following description, similar features in the drawings
have been given similar reference numerals, and in order not to weigh down
the figures, some elements are not referred to in some figures if they were

already identified in a precedent figure.

[0024] A device 10 for gripping a load structure 12 according to an
illustrated embodiment of the present invention will now be described with

reference to Figures 1 to 5.

[0025] As can be seen in Figure 1 and as will be described
hereinbelow in more detail, the device 10 can be used to grip a barrel 12 during

its lifting. The barrel 12 is provided with a generally circular top rim 13.
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[0026] However, as will also be described furtherin, the device for
gripping a load structure according to the present invention can be modified to
lift other foad. Also, it can be used and adapted to grip an object or load which

1S not intended to be lifted.

[0027] The device 10 for gripping a barrel 12 comprises a first
tube 14 having distal and proximate longitudinal ends 16 and 18 and a second
tube 20, telescopically received in the first tube 14 and having proximate and

distal longitudinal ends 22 and 24.

[0028] As can be better seen in Figure 2, the device 12 further
comprises a biasing member, in the form of a spring 26, mounted inside the
tubes 14 and 20. The spring 26 is mounted to both the tubes 14 and 20
therebetween for pulling the distal end 28 of the first tube 14 and the distal end
30 of the second tube 20 towards one another. More specifically, the spring 26
IS held inside the tubes 14 and 20 by the caps 28 and 30 and the fasteners 32.
Other means can also be used to maintain the spring in place in the tubes 14
and 20.

[0029] The first and second tubes 14 and 20 are each provided with
a gripper 34 respectively secured adjacent their distal ends 16 and 24, yielding

a Jaw having a variable distance between the grippers 34.

[0030] According to the first illustrated embodiment, the grippers 34
are in the form of rim contacting brackets which are so configured and sized as
to conform to the shape of a typical barrel 12. More specifically, each rm
contacting bracket 34 includes a first portion 36 secured to the tube 14 or 20
and extending generally perpendicularly therefrom, and a second portion 38
extending from the first portion 36 in a direction opposite the tube 14 or 20

generally perpendicularly therefrom, for contacting the barrel 12 below its
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rim 13. The second portion 38 of the rim contacting bracket 34 is arcuate to
conform to the shape of the barrel 12. More specifically, the second portion of

the rim contacting bracket is shaped so as to conform to barrels of different

diameters.

[0031] The barrel gripping device 10 further comprises an adjustable
fulcrum assembly 40, secured to the first tube 14 adjacent the proximate end
22 thereof, and a flexible element 42, mounted to the second tube 20 adjacent
the distal end 24 thereof, and operatively coupled to the fulcrum assembly 40

so that an externally applied force on the flexible element 42 yields an inward

force between the two grippers 34.

[0032] The adjustable fulcrum assembly 40 includes two identical flat
brackets 44, each having a longitudinal slot 46 and three L-shaped slots 48
extending therefrom. The brackets 44 are fixedly mounted to opposite sides of
the first tube 14.

[0033] A fulcrum element in the form of a rotatable cylinder 50 Is
maintained between the two flat brackets 44 by a fastener mechanism 52 which
traverses the longitudinal slot 46. The cylinder 50 engages the two flat brackets
44 for free movement from one L-shaped slots 48 to another via the

longitudinal slot 46.

[0034] - A locking plate 54 is pivotably mounted to one of the flat
brackets 44 via a pivot pin 56. When the locking plate 54 is in its unlocked
position, the fastener mechanism 52 and associated rotatable cylinder 50 can
be manually moved from one L-shaped slot 48 to another. Conversely, when
the locking plate 54 is in its locked position, the fastener mechanism 52 and

associated rotatable cylinder 50 cannot be moved from one L-shaped slot 48 to

another.
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[0035] The flexible element 42 is in the form of a strap which Is

mounted to the second tube 20 via a strap-securing assembly 58.

[0036] The strap-securing assembly 58 includes a pierced bracket
60 secured to the second tube 20. A shackle 62 is mounted to the pierced
bracket 60.

[0037] The shackle 62 supports the strap 42 which engages the
rotatable cylinder 50. The strap 42 defines a loop 64 that may be engaged by a

ifting apparatus (not shown).

[0038] The strap 42 is configured and sized so as to withstand the
weight of the barrel 12.

[0039] As will now become more apparent, the fastener assembly 52
and two flat brackets 44 with their three L-shaped slots 48 form an adjustment
assembly allowing different diameter barrels (three according to the illustrative
embodiment) to be lifted by the device 10. More specifically, the adjustment
assembly allows centering the fulcrum element 50 relatively to the two grippers
34.

[0040] ' Indeed, even though the configuration of the device 10 may
vary from a retracted position, where the bracket 60 abuts the proximate end
18 of the tube 14, to an extended position, where a maximum distance Is
reached between the two grippers 34, it has been found advantageous to
center the cylinder 50 so that the load be balanced during its lifting. It is to be

noted that the maximum distance that can be reached between the two

grippers 34 is set by the rigidity of the spring 26.
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[0041] The fulcrum assembly 40 is not limited to the illustrative
embodiment. For example, the adjustment assembly can take any other form
allowing to modify the position of the cylinder 50 or to any other member acting
as a fulcrum for the flexible element 42 relatively to the distal end 24 of the

second tube 20 where the flexible element 42 is secured.

[0042] The fulcrum member 50 allows transferring a pulling force
applied to the flexible member 42 to an inward force between the two members
14 and 20.

[0043] According to a further illustrative embodiment (not shown),
the fulcrum assembly is in the form of a removable ring, including or not a
friction element, that can be mounted at any one of predetermined longitudinal
positions along the first tube 14 and which allows receiving the strap 42 therein
for operative cooperation. According to this specific embodiment, the tube
includes holes or supports at the predetermined positions to receive a
complementary mounting bracket secured to the removable ring for mounting

thereto.

[0044] - According to still a further illustrative embodiment of the
present invention, the fulcrum assembly 40 includes a member acting as a
fulcrum for the flexible element 42 that is fixedly mounted to the first tube 14 at

a predetermined position.

[0045] According to a still further embodiment, the fulcrum member

Is slidably mounted to the first tube 14 so that the load automatically centers

and balances itself when it Is lifted.
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[0046] As will now be explained in more detailed, the inward forces
between the two grippers 34, which results from an external pulling forces
being applied to the strap 42, is applied in addition to the biasing force caused

by the spring 26, which is permanent.

[0047] In operation, the user first determines the position of the
fastener 52 and rotatable cylinder 50 depending on the diameter of the barrel
12 to be lifted. Then the user manually spreads apart the two grippers 34 by
overcoming the biasing action of the spring 26 and positions the grippers 34
about the rim 13 of the barrel 12 (see Figure 1). Since the biasing action of the
spring 26 forces the grippers 34 towards one another, the device 10
automatically grips onto the barrel 12. The device 10 is therefore operable by a

single user, which then has its two hands free to secure the loop 64 of the strap

42 to a lifting apparatus (not shown).

[0048] Indeed, the lifting apparatus, usually provided with a hook or
other similar attachment (not shown), may be engaged to the loop 64 of the
strap 42. By pulling the loop 64 upwardly, the tubes 14 and 20 are forced
toward one another since the flat brackets 44 are mounted to the tube 14 and
one end of the strap 42 is secured to the distal end of the tube 20. Accordingly,

the barrel 12 may be lifted since it is then firmly gripped by the device 10.

[0049] As will now become more apparent to a person skilled in the
art, the configuration of the barrel gripping device 10 allows using the weight of
the barrel 12 for its gripping. More specifically, the pulling force resulting from
the weight of the barrel 12 (see arrow 74 on Figure 1), as it is lifted for example
by an overhead crane (see arrow /76), is transferred to the grippers 34
therebetween, resulting in a restraining force onto the barrel 12 (see arrow 78).

The heavier is the load, the stronger is the restraining force.



CA 02677836 2009-08-11
WO 2008/098356 PCT/CA2008/000276

10

[0050] When not in use, the device 10 may be vertically mounted to

a wall via a mounting element 66 (see Figure 6).

[0051] The mounting element 66 comprises a generally flat central
portion for mounting to a wall (not shown) or to any other surface, for example
using fasteners (not shown), a top flange 68 including an elongated opening 70

for receiving one of the two grippers 34 of the device 10 and a bottom L-shaped

flange 72 for receiving the other gripper 34.

[0052] Similarly to the above-described mounting of the device 10
onto the rim 13 of a barrel 12, the device 10 can be firmly secured onto the

mounting element 66 under the biasing action of the spring 26.

[0053] The top and bottom flanges 68 and 72 may have other
configuration allowing to receive the grippers 34. They can for example be
identical.

[0054] It is to be noted that the various elements of the device 10

are advantageously made of strong material such as without limitations steel.
The strap 42 is advantageously made of strong fabric material such as

polyester webbing sling. It is also to be noted that the brackets 44 and 60 and

the grippers 34 are fixedly mounted to the tubes, for example via welding. They

can also be integral.

[0055] It iIs to be noted that many modifications could be made to the

device for gripping a load structure 10 described hereinabove, for example:

e The biasing member mounted in the tubes can take

another form, including without limitations a pneumatic,
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hydraulic or electric cylinder. It can also be omitted. In this
last case, the biasing action of the two grippers 34
towards each other would not be present. In the case
where a cylinder is included, the biasing member can
further include a worm or other means to limit the inward
force exerted onto between the two grippers by pulling on
the flexible member. Conversely, a cylinder can be used

to increase said inward force exerted onto the grippers.

e Other members than tubing, elongated or not, can be
used, equipped with grippers at their ends so as to define
a jaw. A first of these other members can be slidably
mounted to the second of these members using rollers,
tracks or any other sliding elements (not shown). The first
and second jaw members can be in the form of or include

plates, frame, etc.

e The device 10, and more specifically the length of the
tubes 14 and 20, and the grippers 34 can be adapted to
grip other object than a barrel 12. '

e The configuration, dimensions and/or materials of the
grippers can be adapted for the load to grip. For example,
the grippers can Iinclude electro-magnets, retractable

portions, etc.

e The flexible element 42 can be for example a strap, a

cable or a chain and be provided with any fastening
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equipment for attaching the device to lifting equipment

(not shown).

[0056] Even though the device 10 has been lllustrated with
reference to an application where a load is lifted, a device for gripping a load
structure according to the present invention is not limited to such an
application. For example, the present invention can be used to firmly grip a load
while it is pulled horizontally. A device for gripping a load structure according to
the present invention is also particularly suitable to squeeze an object or to

bring together two objects or parts wherein a force is required for their bringing

together.
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WHAT IS CLAIMED IS:

1. A device for gripping a load structure comprising:

a first jaw member having a proximate end and a distal end;
the distal end of the first jaw member being provided with a first gripper:

a second jaw member having a proximate end and a distal
end,; the distal end of the second jaw member being provided with a second
gripper; the second jaw member being slidably mounted to the first jaw member
so as to define a jaw therewith having a variable distance between the first and
second grippers;

a fulcrum member mounted to the first jaw member near the
proximate end thereof, wherein the fulcrum member is mounted to the first jaw
member via a fulcrum assembly that allows to modify a position of the fulcrum
member relatively to the distal end of the second jaw member; and

a flexible element secured to the second jaw member near the
distal end thereof operatively coupled to the fulcrum member for causing an
externally applied pulling force on the flexible element to move the distal end of
the first jaw member towards the distal end of the second jaw member so as to

yield a first inward force between the first and second grippers.

2. The device as recited in claim 1, further comprising a
biasing member mounted to both the first and second jaw members for pulling
the distal end of the first jaw member and the distal end of the second jaw
member towards one another, causing a permanent second inward force

between the first and second grippers.

3. The device as recited In claim 2, wherein the biasing

member is a spring or a cylinder.
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4. The device as recited in claim 3, wherein the biasing
member is a cylinder; the cylinder being further provided to increase the first

inward force between the first and second grippers.

5. The device as recited in claim 3, wherein the biasing
member is a cylinder; the device further comprising means, mounted to both
the first and second jaw members, for limiting the first inward force between the

first and second grippers.

6. The device as recited in claim 1, wherein the fulcrum
assembly includes a fastener mechanism for selectively securing the fulcrum
member at any one of a plurality of positions on the first jaw member relatively

to the distal end of the second jaw member.

/. The device as recited In claim 6, wherein the fulcrum
assembly includes two identical flat brackets fixedly mounted on opposite sides
of the first jaw member; each of the two flat brackets including a longitudinal
slot and a plurality of L-shaped slots extending from the longitudinal slot;, each
of the plurality of L-shaped slots corresponding to the plurality of positions
along the second jaw member; the fulcrum member being mounted to the two

flat brackets therebetween for free movement from one L-shaped slots to
another via the longitudinal slots; the fulcrum assembly further comprising a
locking element pivotably mounted to at least one of the two flat brackets for
selectively engaging the fulcrum member while it is inserted in one of the

plurality of L-shaped slots.

8. The device as recited in claim 1, wherein the fulcrum

member Is slidably mounted to the first jaw member.
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9. The device as recited in claim 1, wherein the load
structure 1s suspended by the flexible memb'er; the externally applied force

being the weight of the load.

10. The device as recited in claim 9, wherein the load Is a

barrel.

11. The device as recited in claim 10, wherein the barrel is
provided with a top rim; the first and second grippers being in the form of rim

contacting brackets.

12. The device as recited in claim 1, wherein the first and
second jaw members are first and second tubes; the second tube being

telescopically received in the first tube.

13. The device as recited in claim 12, further comprising a
biasing member mounted to the first and second tubes inside thereof for puliing
the distal end of the first tube and the distal end of the second tube towards
one another, causing a permanent second inward force between the first and

second grippers.

14. The device as recited in clam 13, whérein the load
structure is a barrel provided with a top rim; the first and second grippers being
in the form of rim contacting brackets; the device further comprising a
detachable mounting element for mounting the device to a surface for storage;
the mounting element comprising a central portion for securing the mounting
element to a supporting structure, and top and bottom flanges for receiving the

first and second grippers.
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15. The device as recited in claim 1, wherein the second jaw
member is slidably mounted to the first jaw member via at least one sliding

element.

16. The device as recited in claim 1, wherein the flexible

element is selected from the group consisting of a strap, a cable and a chain.
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