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By providing hydraulically powered rotational means 1n the vertical
of hydraulically powered rot

ational means 1n the horizontal plane, an arrangement 1s

about a vertical axis and tilting the load vertically 1n a range
100°, while developing greater lifting power and economic advantages over similar apparatus employing
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ABSTRACT

A material-handling device 1s disclosed, particularly
for use as grappling apparatus for the loading and
unloading of balled trees and shrubs 1in the nursery
industry. By providing hydraulically powered rotational
means 1in the wvertical plane coupled to and 1in front of
hydraulically powered rotational means 1n the horizontal
plane, an arrangement 1is provided which 1s capable of
rotating a load by a full 190° about a vertical axis and
tilting the load vertically i1n a range of about 100°, while

developing greater lifting power and economic advantages

over simllar apparatus employing pivot rotary actuators.
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VEHICLE-MOUNTED GRAPPLE DEVICE

FIELD OF THE INVENTION
The present invention relates to a grapple device
which may be attached to the lifting arms of a loading

vehicle.

More @particularly, the 1invention relates to an

improved “tree picker” apparatus for use primarily 1in the

nursery industry in the movement and loading of the trees.

BACKGROUND OF THE INVENTION

Various kinds of grappling apparatus have been used 1n
the plant nursery industry to lift and move balled trees
and shrubs. All are characterized by some form of
arrangement of movable jaws for gripping bagged root ball
of a tree and powered means for lifting the tree and moving

a rotating clamped jaw in various angular and linear

degrees of freedom.

Unfortunately, many of these kinds of apparatus suffer
from the practical shortcomings of limiting the operator
visibility during use, by reason of a complete lack or
insufficiency of ability to rotate the clamping arrangement
in the vertical plane so as to raise the plant (or other

load) out of the operator’s line of sight.

A number of known devices exhibit a fair degree of

manoeuverability of the clamped article, but employ

undependable or costly articulation meansg, such as pivot

rotary actuators for moving the clamped tree about. The
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present arrangement also develops greater power and 1S
easier to repair than prior such devices to a wvirtual
height where the vehicle operator has a clear view of the
load being carried and can satisfy himself that the lad 1is

properly gripped by the clamping means.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide a
grapple device which is durable, economical and adapted for

use within any conventional truck, tractor, loader or

vehicle of the kind used in tree transplanting operations.

It 1is a further object of the invention to provide a
grapple device of this kind, which, by the use of
interchangeable gripping blades or paddles can be adapted

for use in moving rocks, skids, logs and other loads.

I have found that by an arrangement 1in which the

vertical pivoting mechanism 1s forwardly displaced
(relative to the operator) from the horizontal-plane
pivoting arrangement of the grapple device the
aforementioned mentioned desirable ability to rotate the
clamping arrangement in the vertical plane so as to raise
the load sufficiently to be clearly viewed by the operator

may be achieved.

The material-handling device disclosed and claimed
herein is capable of rotating the load by a full 190° about
a vertical axis and of tilting vertically in a range of a
full 100°, thereby affording the vehicle operator a far
better opportunity than hitherto available to carry out the

grappling operation with a clear view of the load being

moved and of its immediate surroundings.
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The present invention provides a grapple device for
attachment of the lifting arms of the loading vehicle 1n
which a linearly extended rear frame section of the device
is mounted to the 1lifting arms of the wvehicle, an
intermediate frame section is pivotably mounted to the rear
frame section for rotational motion in the horizontal plane

(when the 1lifting arms of the vehicle are horizontally

disposed) .

A transversely extending front frame section pivotably
mounted to the intermediate frame section for rotational
motion 1n the wvertical plane, about an axis appreciably
forwardly displaced from the first rotational axis. The
front frame section carries the gripping paddles, which are
opened and closed by hydraulic cylinder actuators and there
is a bumper plate to assist in the gripping operation. The
bumper plate 1s positioned between the paddle arms and
connected by a toggle linkage to the interior of the arms
so that the plate extends as grapple paddles or blades

close together and retracts as they open up, to release the
load.

Preferably, angular motion in the horizontal and the
vertical plane are separately driven by conventional

piston-and-cylinder hydraulic actuators.

A preferred embodiment of the invention will now be

illustrated by means of the drawings and detailed

description below.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A and 1B are, respectively, top and side

elevational plan wviews of a device according to the
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invention;

Figure 2 1s a top plan view of the device having the
grappling mechanism rotated to one side and showing 1in
dotted outline the grapple paddles opened to their full
extent;

Figure 3 1is a side elevational view of the device

illustrating rotation in the vertical plane.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The device comprises a rear frame section 10 of
durable construction which includes a rearmost portion 12
that may be attached by any conventional means to the front
of a loading vehicle. Along the length of the rear frame
section 10 and preferably housed within a hollow cavity
thereof 1s an actuating mechanism comprising a palr of
hydraulic cylinders 1l4a and 14b respectively, connected by
their moving piston portions 15a and 15b to a pair of chain
segments or other tensile members 1l6a and 16b, working
cooperatively to turn a coupling member, e.g. split
sprocket 18 rotatably mounted at the front of rear frame
section 10. The periphery of sprocket 18 presents one or

more studs or projecting element (not shown) for securing

chaln segments.

Rotatable sprocket 18 1s connected to an intermediate
frame section 20 for swivelling action thereof in the
horizontal plane by up to 190°, as best seen in Figure 2.
The operative connection between the rear frame section and
the i1ntermediate frame section may be the provision of a
vertical mounting bar 22 on the intermediate frame section
which fits closely within a keyway through split sprocket

18 to l1link the i1intermediate and rear frame sections

together.
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The front portion of intermediate frame section 20 is
pivotally connected to a frontmost frame section 24
including gripping paddle arms 20a and 20b powered to open
and close by conventional motor and hydraulic piston means.

As best seen in Figure la, pistons 21la and 21b respectively

actuate blades or paddles 20a and 20Db.

The connection between the front portion of
intermediate frame section 20 and the rear portion of the
front gripping frame section 24 includes pivoting means to
allow the front section to swivel in the vertical plane
through a full-angular range of about 100°C, which rotation
movement 1s preferably powered by hydraulic cylinder
actuating means 26, which operatively connects the

intermediate to the front frame section.

By this arrangement, the gripping paddles 20a and 20Db
compressing the load can be titled to an angle which allows
for a view of the load to be moved, but i1s highly enhanced

as compared to similar existing equipment.

In the preferred embodiment, an extendible shoe or
bumper plate 28 1s connected by articulating arms 29a and
29b of a toggle linkage to gripping paddles 20a and 20b, so
that closing of the paddles moves bumper plate 28 formed
toward the load (e.g. plant root ball) and opening the

paddles moves bumper plate 28 rearwardly away from the
load.

Linear motion of bumper plate 28 in use is controlled
by the channelled sliding of an integral slider rod or tube
28a within a hollow guide channel tube 30 mounted centrally

to the front of the front frame section 24.




10

15

CA 02306199 2000-04-19

The arrangement with an automatically extending bumper
plate is particularly effective in the secure gripping of
more or less spherical objects such as rocks and tree

balls, and cylindrical objects such as logs.

In its broadest concept, the invention may be used not
only in its presently preferred application for lifting and
moving trees for transplantation, but 1n any material
handling system or apparatus. It will be obvious to those
skilled in the art that the present invention 1s not
limited to the specific embodiment described and
illustrated but 1is susceptible to wvarious changes and

modifications without departing from the spirit and scope

of the i1nvention.




10

15

20

25

30

CA 02306199 2000-04-19

I CLAIM:

1. A grapple device for attachment to the lifting
arms of a loading vehicle comprising:

a linearly extending rear frame section 1including
means at one end thereof for mounting the device to the
lifting arms of the vehicle;

an intermediate frame section pivotably mounted to
said rear frame section for rotational movement relative
thereto about a first axis in a first plane parallel to the
lengthwise axis of said rear frame section, and means for
actuating and controlling said rotational motion of the
intermediate frame section;

a transversely extending front frame section pivotably
mounted to said intermediate frame section for motion about
a second axis, forwardly displaced from said first axis, 1n
a second plane perpendicular to said first plane, and means
for actuating and controlling said rotational motion of the
front frame section; and

gripping means assocliated with said front frame
section, comprising a pair of transversely spaced gripping

paddle arms extending forwardly from said front frame

section, hydraulic cylinder actuators connected between
said front frame section and respective outer services of
sald paddle arms, a bumper plate positioned between the
gripping paddle arms and a toggle linkage connecting rear
pivot connections on sald bumper plate to corresponding
pivot connections on sald gripping paddle arms,

such that hydraulically actuated closing of the paddle

arms causes forward linear movement of said bumper plate to

engage a load gripped by the paddle blades.

2. A grapple device according to Claim 1, wherein
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said means for actuating and controlling said rotational
motion of the intermediate frame section relative to the
rear frame section and said rotational motion of the front

frame section relative to the intermediate frame section

are hydraulically driven.

3. A grapple device according to Claim 2, wherein
said means for actuating and controlling said rotational
motion of the front frame section comprises a powered
hydraulic cylinder and piston pivotably mounted at opposite

ends thereof to respective connections on the front and

intermediate frame sections.

4. A grapple device according to Claim 3, whereiln
said means for actuating and controlling said rotational
motion of the intermediate frame section comprises a
longitudinal palxr of powered hydraulic cylinders
symmetrically mounted along said linearly extending rear
frame section, a coupling member mounted to a fixed axle on
said rear frame section for rotation within said first
plane, and two tensile members respectively connected at
one end thereof to the pistons of said hydraulic cylinders
for rotation of said coupling member by cooperative action
of the hydraulic cylinders, and means for connecting said

intermediate section to said gear wheel.

5. A grapple device according to Claim 4, wherein
said coupling comprises a split sprocket axially mounted to
said fixed axle and saild tensile members are chain segments
connected to at 1least one projecting element on the

periphery of said sprocket.
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6. A grapple device according to Claim 5, wherein
said means for connecting said intermediate frame section
to said sprocket comprises a keyway through the sprocket
and a crossbar integral with said intermediate section,
closely fitted with end said keyway thereby operatively
connecting the intermediate section with the rotating

sprocket.

7. A grapple device according to Claim 6, wherein
said rear frame section is in the form of a hollow housing
surrounding and shielding said longitudinal pair of powered

hydraulic cylinders.

8. A grapple device according to Claim 2, further
comprising a slider tube integral with said bumper plate
and extending rearwardly therefrom and accommodating guilde
channel member therefor mounted to said front frame

section.
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