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A mast and grapple combination includes a mast and a grapple. The mast has a first end (lower end) and a second end (upper
end). A carriage travels along the mast from the first end toward the second end. The grapple is carried by the carriage. The
grapple has jaws which open and close, and is mounted for rotation about a transverse axis relative to the carriage. A jaw drive
mechanism controls operation of the jaws, such that the jaws are movable to an open position to receive a pile and a closed
position to grip the pile. A jaw orientation drive mechanism controls rotation of the jaws about the transverse axis, thereby changing
the orientation of the jaws and, consequently, the orientation of the pile gripped by the jaws relative to the mast.
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ABSTRACT OF THE DISCLOSURE

A mast and grapple combination includes a mast and a grapple. The mast has a
first end (lower end) and a second end (upper end). A carriage travels along the mast from
the first end toward the second end. The grapple is carried by the carriage. The grapple has
jaws which open and close, and is mounted for rotation about a transverse axis relative to the
carriage. A jaw drive mechanism controls operation of the jaws, such that the jaws are
movable to an open position to receive a pile and a closed position to grip the pile. A jaw
orientation drive mechanism controls rotation of the jaws about the transverse axis, thercby
changing the orientation of the jaws and, consequently, the orientation of the pile gripped by

the jaws relative to the mast.
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TITLE
[0001] A mast and grapple combination

FIELD
[0002] There is described a mast and grapple combination. This combination was
developed to pick up and position a pile, prior to the pile being driven by a pile driver, but

the combination has wider application.

BACKGROUND
[0003] Prior to a pile being driven by a pile driver, the pile must be picked up and moved
into position. Piles are currently being picked up and positioned by rigging cables and using

hoists.

SUMMARY

[0004]  There is provided a mast and grapple combination, which includes a mast and a
grapple. The mast with a first end (lower end) and a second end (upper end). A carriage
travels along the mast from the first end toward the second end. The grapple is carried by the
carriage. The grapple has jaws which open and close, and is mounted for rotation about a
transverse axis relative to the carriage. A jaw drive mechanism controls operation of the
jaws, such that the jaws are movable to an open position to receive a pile and a closed
position to grip the pile. A jaw orientation drive mechanism controls rotation of the jaws
about the transverse axis, thereby changing the orientation of the jaws and, consequently, the

orientation of the pile gripped by the jaws relative to the mast.

[0005]  The mast and grapple combination, as described above, by operation of the draw
drive mechanism is capable of opening the jaws to receive a pile which is in a substantially
horizontal position on a ground surface and then closing the jaws to grip the pile. Movement
of the carriage toward the second end of the mast raises the pile. Operation of the jaw
orientation drive mechanism rotates the jaws until the pile held by the jaws is in a vertical

orientation in preparation for being driven into the ground.

[0006]  Although beneficial results may be obtained with only those features described
1
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above, when the pile is in a vertical orientation, it is preferable to be able to position the pile
to the left side or to the right side of the mast. To achieve this, it is preferred that the grapple
is secured to a mounting plate which is pivotally mounted to the carriage for pivotal
movement about a pivot axis which is parallel to the axis of the mast. A grapple pivotal
orientation drive mechanism pivots the mounting plate enabling the grapple to be selectively

pivoted to a first side (left side) or to a second side (right side) of the mast.

[0007]  Although beneficial results may be obtained with only those features described
above, it is desirable to centre the pile within the jaws. To achieve this, it is preferred that an
extendible and retractable centralizer arm is positioned within a space enclosed by the jaws.
A centralizer arm drive mechanism selectively extends and retracts the centralizer arm, such
that the centralizer arm is extended to press the pile against the jaws, thereby centralizing the

pile within the space enclosed by the jaws.

[0008]  Although beneficial results may be obtained with only those features described
above, it is desirable to control a remote end of the pile, which is remote from jaws of the
grapple. To achieve this, it is preferred that the mast have pile stabilizing arms pivotally
secured to the mast toward the first end with pile grippers positioned at a remote end of each
of the arms. A stabilizing arms drive mechanism is used to pivot the arms to selectively

bring the pile grippers into engagement with the remote end of the pile.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] 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:

[0010] FIG. 1 is a perspective view of the mast and grapple combination showing the
jaws in a horizontal orientation and an open position to receive a pile, with the carriage
positioned toward the first end of the mast.

[0011] FIG. 2 is a perspective view of the mast and grapple combination of FIG. 1,

showing the jaws in a closed position to grip the pile.

2
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[0012] FIG. 3 is a perspective view of the mast and grapple combination of FIG. 2
showing with the carriage travelling along the mast from the first end toward the second end
and the jaws rotated to position the pile in a vertical orientation.

[0013] FIG. 4 is a perspective view of the mast and grapple combination of FIG. 3
showing the pile stabilizing arms in an open position.

[0014] FIG. 5 is a perspective view of the mast and grapple combination of FIG. 4
showing the stabilizing arms in a closed position with the pile grippers in engagement with
the pile.

[0015] FIG. 6 is a detailed perspective view of the mast and grapple combination
showing the mounting of the grapple to the carriage.

[0016] FIG. 7 is a top plan view of the mast and grapple combination showing the
mounting plate pivoted toward the second side of the mounting plate.

[0017] FIG. 8 is a top plan view of the mast and grapple combination showing the

mounting plate pivoted toward the first side of the mounting plate.

DETAILED DESCRIPTION
[0018] There will now be described a mast and grapple combination, generally identified

by numeral 10, with reference to FIG. 1 through FIG. 8.

STRUCTURE:

[0019] Referring to FIG.1, a pile driver 12 has been selected to illustrate the utility of mast
and grapple combination 10. Mast and grapple combination 10 as shown includes a grapple

14 and a mast 16.

[0020] Referring to FIG. 1, pile driver 12 has a mast 16 with a first end 18 (lower end), a
second end 20 (upper end) and a longitudinal axis indicated by broken lines 22 that extends
between first end 18 and second end 20. A carriage 24 travels along mast 16 from first end

18 toward second end 20.
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[0021] Referring to FIG. 6, grapple 14 is carried by a mounting plate 26 on carriage 24.
Grapple 14 has jaws 28 which open (as best shown in FIG. 1) and close to engage a pile 100
(as shown in FIG. 2). Referring to FIG. 6, grapple 14 is mounted for rotation about a
transverse axis indicated by broken lines 30 relative to mounting plate 26 on carriage 24. ,
Referring to FIG. 6, mounting plate 26 is pivotally mounted to carriage 24 for pivotal
movement about a pivot axis parallel to longitudinal axis 22 of mast 16, established by pivot

pin 32.

[0022] . Referring to FIG. 6, carriage 24 is driven by cable linkages 34, which cause carriage

24 to move up and down mast 16.

[0023] A hydraulic reservoir is provided (not shown), which provides hydraulic fluid to
power jaws 28. A hydraulic jaw drive mechanism controls the opening and closing of jaws
28. This enables jaws 28 to be moved from an open position to receive pile 100 as illustrated

in FIG. 1 to a closed position to grip pile 100, as illustrated in FIG. 2.

[0024] Referring to FIG. 6, a hydraulic motor 36 serves as a hydraulic jaw orientation drive
mechanism which rotates jaws 28 about transverse axis 30 thereby changing the orientation
of jaws 28 and, consequently, the orientation of pile 100 gripped by jaws 28 relative to
longitudinal axis 22 of mast 16. Referring to FIG. 1 and FIG. 2 jaws 28 are positioned in an
orientation to hold pile 100 in a horizontal orientation. Referring to FIG. 3 through FIG. 5,

jaws 28 are positioned to hold pile 100 in a vertical orientation.

[0025]  Referring to FIG. 6, an air driven grapple pivotal orientation drive mechanism,
generally identified by reference numeral 42 pivots mounting plate 26 about the pivot axis
provided by pivot pin 32, thereby enabling grapple 14 to be selectively pivoted to a first side
or to a second side of mast 16. Referring to FIG. 7, air driven grapple pivotal orientation
drive mechanism 42 includes a first side expandable bag 44 positioned behind a first side 46
of mounting plate 26. Referring to FIG. 8, there is a second side expandable bag 47 behind a
second side 48 of mounting plate 26. First side expandable bag 44 and the second side

4
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expandable bag 47 arc coupled to an air source. Referring to FIG. 7, mounting plate 26 is
pivoted about pivot pin 32 toward second side 48 by supplying air to expand the first side
expandable bag 44, while allowing the second side expandable bag 47 to collapse. Referring
to FIG. 8, mounting plate 26 is pivoted about pivot pin 32 toward first side 46 by supplying
air to expand the second side expandable bag 47, while allowing first side expandable bag 44

to collapse.

[0026]  Referring to FIG. 6, an extendible and retractable centralizer arm 50 is positioned
within a space 52 enclosed by jaws 28. The hydraulic reservoir (previously described but not
shown), which provides hydraulic fluid to a hydraulic centralizer arm drive mechanism that
is capable of selectively extending and retracting centralizer arm 50. This enables an operator
to extend centralizer arm 50 to press pile 100 against jaws 28, thereby centralizing pile 100

within space 52 enclosed by jaws 28.

[0027]  Referring to FIG. 4 and FIG. 5, mast 16 has pile stabilizing arms 54 and 56
pivotally secured to mast 16 toward first end 18. Pile grippers 58 are positioned at a remote
end of each of arms 54 and 56. The hydraulic reservoir (previously described but not shown),
which provides hydraulic fluid to a hydraulic stabilizing arms drive mechanism which pivots
arms 54 and 56 from the position shown in FIG. 4 to the position shown in FIG. 5 to
selectively bring pile grippers 58 into engagement with pile 100.

OPERATION:

[0028]  Referring to FIG. 1, carriage 24 is lowered to first end 18 of mast 16. Hydraulic
motor 36 is used to rotate jaws 28 in preparation for picking up pile 100. The hydraulic jaw
drive mechanism moves jaws 28 to the open position to receive pile 100. Pile driver 12 is

driven forward to position pile 100 within jaws 28.

[0029] Referring to FIG. 2, the hydraulic jaw drive mechanism moves jaws 28 to the
closed position to grip pile 100.
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[0030] Referring to FIG. 6, extendible and retractable centralizer arm 50 is extended to press
pile 100 against jaws 28, thercby centralizing pile 100 within space 52 enclosed by jaws 28.

[0031] Referring to FIG. 3, cable linkages 34, are used to move carriage 24 to move up mast
16, toward second end 20. Hydraulic motor 36 rotates jaws 28 about transverse axis 30

thereby changing the orientation of jaws 28 until pile 100 is in a vertical orientation.

[0032] Referring to FIG. 4 and FIG. 5, the hydraulic stabilizing arms drive mechanism
pivots arms 54 and 56 from the position shown in FIG. 4 to the position shown in FIG. 5 to

selectively bring pile grippers 58 into engagement with pile 100.

[0033] Referring to FIG. 6, if desired, air driven grapple pivotal orientation drive mechanism
42 may be used to position pile 100 to one side or the other side of mast 16. This positioning
is accomplished by pivoting mounting plate 26 about pivot pin 32. For example, referring to
FIG. 7, to position pile 100 toward second side, air is supplied to expand the first side
expandable bag 44, while allowing the second side expandable bag 47 to collapse. For
example, referring to FIG. 8, to position pile 100 toward first side, air is supplied to expand
the second side expandable bag 47, while allowing the first side expandable bag 44 to

collapse.

[0034] Mast and grapple combination 10 provides a safer way to handle piles than is
provided by hoisting and rigging currently in use. It can be used on any equipment that has a
mast 16 upon which carriage 24 can travel. It can grip piles having a variety of cross-
sectional shapes, round, square, or otherwise. It can grip piles having a variety of diameters
from 2 inches through 16 inches. The amount of gripping force can be adjusted by use of
hydraulics.

[0035] 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
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not excluded. A reference to an element by the indefinite article "a" does not exclude the
possibility that more than one of the element is present, unless the context clearly requires

that there be one and only one of the elements.
[0036]  The scope of the claims should not be limited by the illustrated embodiments set

forth as examples, but should be given the broadest interpretation consistent with a purposive

construction of the claims in view of the description as a whole.
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‘What is Claimed is:

1. A mast and grapple combination, comprising:

a mast having a first end and a second end;

a carriage that travels along the mast from the first end toward the second end;

a grapple carried by the carriage, the grapple having jaws which open and close, the
grapple being mounted for rotation about a transverse axis relative to the carriage,

a jaw drive mechanism controlling the jaws, such that the jaws are movable to an
open position to receive a pile and a closed position to grip the pile; and

a jaw orientation drive mechanism, to rotate the jaws about the transverse axis
thereby changing the orientation of the jaws and, consequently, the orientation of the pile

gripped by the jaws relative to the mast.

2. The combination of Claim 1, wherein the grapple is secured to a mounting plate which is
pivotally mounted to the carriage for pivotal movement about a pivot axis which is parallel to
the axis of the mast, and a grapple pivotal orientation drive mechanism pivots the mounting
plate enabling the grapple to be selectively pivoted to a first side or to a second side of the

mast.

3. The combination of Claim 1, wherein an extendible and retractable centralizer arm is
positioned within a space enclosed by the jaws, a centralizer arm drive mechanism
selectively extends and retracts the centralizer arm, such that the centralizer arm is extended
to press the pile against the jaws, thereby centralizing the pile within the space enclosed by

the jaws.

4. The combination of Claim 1, wherein the mast has pile stabilizing arms pivotally secured
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to the mast toward the first end and pile grippers positioned at a remote end of cach of the
arms, a stabilizing arms drive mechanism being provided to pivot the arms to selectively

bring the pile grippers into engagement with the pile.

5. A mast and grapple combination, comprising:

a mast having a first end, a second end and a longitudinal axis that extends between
the first end and the second end;

a carriage that travels along the mast from the first end toward the second end;

a grapple carried by a mounting plate on the carriage, the grapple having jaws which
open and close, the grapple being mounted for rotation about a transverse axis relative to the
mounting plate on the carriage, the mounting plate being pivotally mounted to the carriage
for pivotal movement about a pivot axis parallel to the longitudinal axis of the mast.

a jaw drive mechanism controlling the jaws, such that the jaws are movable to an
open position to receive a pile and a closed position to grip the pile; and

a jaw orientation drive mechanism, to rotate the jaws about the transverse axis
thereby changing the orientation of the jaws and, consequently, the orientation of the pile
gripped by the jaws relative to the longitudinal axis of the mast.

a grapple pivotal orientation drive mechanism to pivot the mounting plate about the
pivot axis, thereby enabling the grapple to be selectively pivoted to a first side or to a second
side of the mast.

an extendible and retractable centralizer arm positioned within a space enclosed by
the jaws;

a centralizer arm drive mechanism selectively extending and retracting the centralizer
arm, such that the centralizer arm is extended to press the pile against the jaws, thereby

centralizing the pile within the space enclosed by the jaws.

6. The combination of Claim 5, wherein the mast has pile stabilizing arms pivotally secured

to the mast toward the first end and pile grippers positioned at a remote end of cach of the
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arms, a stabilizing arms drive mechanism being provided to pivot the arms to selectively

bring the pile grippers into engagement with the pile.

7. The Combination of Claim 5, wherein the grapple pivotal orientation drive mechanism to
pivot the mounting plate is comprised of a first side expandable bag behind a first side of the
mounting plate and a second side expandable bag behind a second side of the mounting
plate, the first side expandable bag and the second side expandable bag being coupled to a
fluid source, the mounting plate being pivoted about the pivot axis toward the second side by
supplying fluid to expand the first side expandable bag, the mounting plate being pivoted
about the pivot axis toward the first side by supplying fluid to expand the second side
expandable bag.

10
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