Office de la Proprieté Canadian CA 2448111 C 2011/12/06

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 448 1 1 1
ld’I” gfga”isge ; 'f“c‘j agenc(::y of ; 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2003/11/04 (51) CLInt./Int.Cl. A07G 23/086 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2004/06/13 A01G 23/081(2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2011/12/06 HICKS. KEITH B.. US:
(30) Priorité/Priority: 2002/12/13 (US10/318,865) ROTH, NEIL A., US;

WETTERICH, DENNIS D., US

(73) Proprietaire/Owner:
CATERPILLAR INC., US

(74) Agent: SMART & BIGGAR

54) Titre : EQUIPEMENT POUR L'ABATTAGE D'ARBRES
(54) Title: TREE HARVESTING APPARATUS

(57) Abréegée/Abstract:

A tree harvesting apparatus Is provided. The harvesting apparatus comprises a frame member, a cutting device mounted to the
frame member, and at least one cutting member attached to the cutting device. A tree accumulation member Is also provided and
overlays at least a portion of the cutting device. Also provided Is a tree securing device for securing at least one tree on the tree
accumulation member, and an adjustment device for automatically adjusting the position of the tree securing device relative to the
frame member.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02448111 2003-11-04

Abstract

TREE HARVESTING APPARATUS

A tree harvestirig apparatus is provided. The harvesting apparatus
5  comprises a frame member, a cutting device mounted to the frame member, and
at least one cutting member attached to the cutting device. A tree accumulation
member 1s also provided and overlays at least a portion of the cutting device.
Also provided 1s a tree securing device for securing at least one tree on the tree
accumulation member, and an adjustment device for automatically adjusting the

10  position of the tree securing device relative to the frame member.
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Description

TREE HARVESTING APPARATUS

Technical Field

What is provided is a tree harvesting apparatus and, more
specifically, a tree harvesting apparatus for severing and accumulating severed

frees.

Background

In the harvesting of trees, it is typical to mount a trec harvesting
apparatus to the boom of a carrier vehicle such as a feller buncher or crawler
tractor. The harvesting apparatus referred to herein is typically referred to as a
harvesting or cutting head which typically employs a circular cutting saw to sever
the tree, a means to grip and hold the tree, comprising a grapple and collector
arm, and a base member which partially overlays the circular saw for supporting
the tree off of the circular saw as the tree 1s being cut. Those cutting heads which
accumulate the trees on the head 1tself oftentimes employ a tree accumulation
area in which the severed trees are stored and transported. In recent years,
machine productivity has become a major issue since the end users of such
machines are increasingly under pressure to make a return on their investments in
the forestry industry. To this end, 1t has been found to be desirable to reduce the
number of tasks required by the operator while achieving the same productivity
levels.

An example of a task that the operator must perform is to

manually monitor the tree or trees stored in the accumulation area for any
movement or jostling of the trees therein. Should sufficient movement of the

trees occur such that the pressure applied by the one or more of the arms to trees
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1s reduced, the operator must manually activate one or both of the arms
accordingly to tighten the grip on the tree or trees so as to prevent inadvertent
dropping of the trees from the tree harvesting apparatus or premature dumping of
the trees by the operator.

The present invention 1s directed to overcoming one or more of the

problems as set forth above.

Summary of the Invention

In an embodiment of the present invention, a harvesting apparatus
is provided. The harvesting apparatus comprises a frame member and a cutting
device mounted to the frame member. A tree accumulation member 1s also
provided and overlays at least a portion of the cutting device. Also provided 1s a
tree securing device for securing at least one tree on the tree accumulation
member, and an adjustment device for automatically adjusting the position of the
tree securing device relative to the frame member.

In another embodiment of the present invention, a harvesting
machine 1s provided. The harvesting machine comprises a carrier vehicle having
circuit, and a harvesting apparatus coupled to the carrier vehicle and in
communication with the circuit. The harvesting apparatus comprises a frame
member and a cutting device mounted to the frame member. A tree accumulation
member 1s also provided and overlays at least a portion of the cutting device.
Also provided 1s a tree securing device for securing at least one tree on the tree
accumulation member, and an adjustment device for automatically adjusting the
position of the tree securing device relative to the frame member.

In yet another embodiment of the present invention, a method of
automatically adjusting a retaining pressure applied to at least one tree is
provided. The method comprises the steps of providing a harvesting apparatus
having at least one tree securing device, a frame, and a cutting device; and

providing an adjustment device for automatically adjusting the retaining pressure
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applied to the tree by the tree securing device when the tree is heid by the

harvesting apparatus.

In another embodiment of the invention there is a harvesting
apparatus for harvesting trees, comprising: a frame member; a cutting device
mounted to said frame member; a tree accumulation member overlaying at least a
portion of said cutting device; a tree securing device for securing at least one tree
on said tree accumulation member, wherein securing at least one tree on the tree
accumulation member creates a pressure on said tree securing device; a
movement imparting device coupled to said tree securing device; and an
adjustment device, including a programmable device, coupled with said movement
Imparting device, adapted to automatically adjust the position of the tree securing
device relative to said frame member in a response to a change in the pressure

acting on said tree securing device.

In a further embodiment of the invention there is a tree harvesting
machine for harvesting trees, comprising: a carrier vehicle having a circuit; and a
harvesting apparatus coupled to said carrier vehicle and in communication with
said circuit, said harvesting apparatus comprising: a frame member; a cutting
device mounted to said frame member; a tree accumulation member overlaying at
least a portion of said cutting device; a tree securing device for securing at least
one tree on said tree accumulation member, wherein securing at least one tree on
the tree accumulation member creates a pressure on said tree securing device; a
movement imparting device coupled to said tree securing device; and an
adjustment device, including a programmable device, coupled to said movement
imparting device, for automatically adjusting the position of the tree securing

device relative to the frame member in a response to a change in the pressure

acting on said tree securing device.

In a still further embodiment of the invention there is a method of
automatically increasing a retaining pressure applied to at least one tree by a
harvesting apparatus having at least one tree securing device, a frame, and a

cutting device, comprising the step of providing an adjustment device for
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automatically increasing the retaining pressure above a pre-set level, in a
response to a change in a pressure acting on said tree securing device, applied to

the tree by the tree securing device when the tree is held by the harvesting

apparatus.

Brief Description of the Drawings

Fig. 1 is a perspective view of a tree harvesting apparatus

iIncorporating the teachings of the present invention:;
Fig. 2 is a top view of the tree harvesting apparatus of Fig. 1;

Fig. 3 is a diagrammatical view of a circuit for use with the tree

harvesting apparatus of the present invention; and

Fig. 4 is a top view of the tree harvesting apparatus shown holding

and accumulating severed trees.

Detailed Description

With reference now to the Figures, shown in Fig. 1 is a harvesting
apparatus 100 of the present invention for use in cutting and transporting trees.
The harvesting apparatus 100 includes a frame member 101, which is coupled in
a conventional manner to a carrier vehicle (not shown). Attached to the frame
member 101 is a tree securing device 105 which may comprise, in an embodiment
described herein, a grapple arm 106 and a collector arm 107. The collector
arm 107 includes a base portion 108 and an articulable portion 109 which
articulates in a conventional manner, such as by use of a rubberband spring
(not shown), about the pivot point denoted 110. Both the grapple arm 106 and
collector arm 107 are pivotally movable relative to the frame member 101 by a
movement imparting device which in an embodiment of the present invention
comprises, respectively, a first hydraulic cylinder 113 and a second hydraulic
cylinder 114. A cutting device 118 attached adjacent the bottom portion 121 of the
frame member 101. As shown in Fig. 2, the cutting device 118 comprises a

circular saw having a periphery 119 with at least one cutting member 120 or
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tooth mounted thereon. A shroud 124 1s attached to the frame member 101 and
partially encompasses the cutting device 118. The harvesting apparatus 100
further includes a base member 125 which 1s structured and arranged to partially
overlay the cutting device 118, and a tree accumulation member 126, both of
which define herein a support plate. Both the tree accumulation member 126
and the base member 125 are coupled to the shroud 124 by a suitable attachment
method, and the combination of the shroud 124 and accumulation member 126
define an accumulation area 128 for accumulating the severed trees.

To support the weight of the severed trees, both the base member
125 and tree accumulation member 126 may comprise a metallic, plastic or other
material with sufficient strength and durability. In an embodiment of the present
invention, the base member 125 and tree accumulation member 126 comprise a
unitary structure; however, such a showing 1s exemplary only and other
arrangements such as providing each base and accumulation member 125,126 as
a separate unit may also be utilized. The base member 125 and tree accumulation
member 126 both include respective top surfaces 129 and 130 which, when both
the base and accumulation members 125,126 are coupled to the shroud 124, lie 1n
substantially the same plane. In order to maximize the storage area for storing
severed trees, an embodiment of the present invention provides for an extension
of the tree accumulation member 126 behind the centerline 132 of the harvesting
apparatus (as shown best 1n Fig. 2). Additional storage area can be provided by
extending the tree accumulation member 126 at least partially over the cutting
members 120. A support member 133 1s attached adjacent the frame top portion
134 and 1s provided with a recessed portion 135 for receiving and supporting the
severed trees.

With further reference to Fig. 2, shown 1s a line 200 passing
through the centerline 132 of the harvesting apparatus 100 dividing the harvesting
apparatus 100 into a first side 202 and a second side 203. In an embodiment of

the present invention, each of the grapple and collector arms 106,107 are coupled
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to the frame member 101 on the same side (e.g., second side 203 as shown) of the
harvesting apparatus 100. It 1s to be understood that such a showing 1s exemplary
only and that other arrangements may also be utilized without deviating from the
spirit of the present invention. Such other arrangements may include, for
example, coupling both grapple and collector arms 106,107 to the frame member
101 on the first side 202 or coupling the grapple arm 106 on the first side 202 and
coupling the collector arm 107 on the second side 203, or vice versa.

Shown in Fig. 3 is a diagrammatical representation of an
exemplary circuit 300 that may be used to automatically control the movement of
the collector arm 107. The circuit 300 includes an adjustment device 301 which
comprises a programmable device 302 which may be the carrier vehicle’s
electronic control module (ECM) or a separate programmable device located on
the harvesting apparatus 100 or the carrier vehicle. The adjustment device 301
may be activated by any suitable operator input device 304 such as joystick,
switch, button or a toggle switch (as shown in Fig. 3) which may be located
within the operator compartment (not shown) of the carrier vehicle or combined
with the harvesting apparatus 100 itself. In another embodiment of the present
invention, the adjustment device 301 may be configured such that i1t runs
continuously during the operation of the harvesting apparatus 100. The
adjustment device 301 further includes a pressure sensing device 305 which
monitors the pressure acting on the second hydraulic cylinder 114 and
responstvely transmits a pressure signal to the programmable device 302. The
pressure sensing device 305 may comprise a pressure switch, pressure sensor, or
any suitable device adapted to detect pressure, or change thereof, in a hydraulic
system and generate a signal in response thereto. Although the pressure sensing
device 305 1s shown coupled to the circuit 300 between the second hydraulic
cylinder 114 and the programmable device 302, this showing is for exemplary

purposes only and any suitable location on the circuit 300 may be chosen to
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locate the pressure sensing device 305 which may mclude locating the pressure
sensing device 305 on either the harvesting apparatus 100 or the carrier vehicle.

A control valve 308 1s adapted to recetve command signals from
the programmable device 302 and to adjust the pressure in the circuit 300 1n
response thereto. More specifically, the control valve 308 regulates the amount
of hydraulic pressure being supplied to the second hydraulic cylinder 114 by a
pump 311 in response to the command signal. If the resistance pressure acting on
the second hydraulic cylinder 114 caused by contact of the collector arm 107 with
the trees drops below a pre-set level that has been programmed into the
programmable device 302, the programmable device 302 will cause the control
valve 308 to increase the pressure being supplied to the head portion 312 of the
second hydraulic cylinder 114. This, m turn, will cause the collector arm 107 to
rotate, relative to the frame member 101, in the direction of arrow 205 (as shown
in Fig. 2).

It is to be understood that the use of the second hydraulic cylinder
114 to control the movement of the collector arm 107 1s exemplary only and that
other means may be utilized. Such other means may include, for example, an
electrical solution utilizing servo-motors or other like devices for adjusting the
position of the collector arm 107 relative to the frame member 101. In this type
of arrangement, it is contemplated that the circuit 300 may constitute an electrical
circuit in which the adjustment device 301 comprises a device to sense a change
1n resistance in the circuit instead of hydraulic pressure. In another embodiment
of the present invention, the circuit 300 may comprise a pneumatic circuit in
which an air-activated device such as a solenoid may be used to control the
movement of the collector arm 107, and the pressure sensing device 305 may be
selected to monitor the air pressure in the circuit 300. It 1s also to be understood
that the use of the adjustment device 301 of the present invention to control the
movement of the collector arm 107 1s exemplary only and that the principles

described above may apply equally to the control of the first hydraulic cylinder
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113 (as shown 1n alternate detail in Fig. 3), which controls the grapple arm 106,

either alone or in combination with the control of the collector arm 107.

Industrial Applicability

With reference to Fig. 4, the harvesting apparatus 100 of the
present invention 1s used in conjunction with a carrier vehicle (not shown) to
sever and transport trees. Activation of the cutting device 118 by the operator
causes the tree 400 to be severed. Simultaneously therewith, hydraulic pressure
1s provided to each of the first and second hydraulic cylinders 113,114, causing
the respective grapple and collector arms 106,107 to pivot about their respective
pivot points 404,403, thereby forcing the severed tree 400 onto the base member
125. Continued actuation of the respective grapple and collector arms 106,107
forces the tree 400 into the accumulation area 128 and into approximately the
position shown.

The above-identified process may be repeated if it is desired to
sever subsequent trees, such as tree 408, while maintaining tree 400 1n the
accumulation area 128. Once the tree 408 1s severed as set forth above, the
collector arm 107 1s withdrawn from its engagement with tree 400 by reversing
the hydraulic flow to the second hydraulic cylinder 114. Simultaneously with the
withdraw of the collector arm 107, the grapple arm 106 is activated so as to force
the tree from the base member 125 to the accumulation member 126 causing tree
408 to contact the articulable portion 109 of the collector arm 107. The contact
of the tree 408 with the articulable portion 109 causes the articulable portion 109
to rotate about pivot point 110 in the direction of the arrow 409; thereby un-
tucking the collector arm 107 from between tree 400 and 408. Once un-tucked,
the grapple arm 106 continues to position tree 408 into the accumulation area 128
adjacent tree 400. Once positioned, the collector arm 107 can once again be
moved 1nto a contact position with trees 400 and 408 1n the aforementioned

manner so as to secure the trees 400,408 for transport.
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As noted previously, the adjustment device 301 of the present
invention may be configured to operate continuously or it may be manually
activated by an operator input device 304 such as a toggle, button, lever, or other
type of switching device. Once activated, the adjustment device 301 monitors the
pressure m the circuit 300 acting on the second hydraulic cylinder 114. As
should be appreciated by those of ordinary skill in such art, should the tree or
trees contained within the accumulation area 128 move or are otherwise jostled
such that they lose some or all contact with the collector arm 107, the pressure
sensing device 305 senses the change in retaining pressure provided by the
collector arm 107 and communicates this loss of pressure to the programmable
device 302. Should the retaining pressure equal or fall below a pre-set value
stored 1n the programmable device 302, the programmable device 302 will
instruct the necessary componantry of the circuit 300 to increase pressure to the
second hydraulic cylinder 114, thereby causing the collector arm 107 to move
until such time as the retaining pressure is once again above the pre-set amount.
In so doing, inadvertent dropping of the trees by the harvesting apparatus 100
which may cause a loss in productivity may be prevented.

Other aspects, objects and advantages of this invention can be

obtained from a study of the drawings, the disclosure and the appended claims.
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CLAIMS:
1. A harvesting apparatus for harvesting trees, comprising:

a frame member;
a cutting device mounted to said frame member;

a tree accumulation member overlaying at least a portion of said

cutting device;

a tree securing device for securing at least one tree on said tree

accumulation member, wherein securing at least one tree on the tree

accumulation member creates a pressure on said tree securing device;

a movement imparting device coupled to said tree securing device;
and

an adjustment device, including a programmable device, coupled
with said movement imparting device, adapted to automatically adjust the position
of the tree securing device relative to said frame member in a response to a

change in the pressure acting on said tree securing device.

2. The harvesting apparatus as set forth in claim 1 wherein said tree

securing device comprises at least one arm.

3. The harvesting apparatus as set forth in claim 1 wherein:
said tree securing device comprises at least two arms: and
said adjustment device is operatively coupled with both said arms.

4. The harvesting apparatus as set forth in claim 1 wherein said
adjustment device comprises a pressure sensing device coupled with said tree

securing device and adapted to provide a pressure signal indicative of pressure
applied to said tree securing device.
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5. The harvesting apparatus as set forth in claim 4 wherein the

programmable device Is configured to receive said pressure signal and vary the

position of the tree securing device in response thereto.

6. The harvesting apparatus as set forth in claim 5 wherein said
O programmable device varies the position of the tree securing device when said

pressure signal at least equals a pre-determined value.

7. The harvesting apparatus of claim 1 wherein said movement
imparting device comprises at least one of an electric, hydraulic, electro-hydraulic,

or pneumatically powered device.
10 8. A tree harvesting machine for harvesting trees, comprising:
a carrier vehicle having a circuit; and

a harvesting apparatus coupled to said carrier vehicle and in

communication with said circuit, said harvesting apparatus comprising:
a frame member;
15 a cutting device mounted to said frame member;

a tree accumulation member overlaying at least a portion of said

cutting device;

a tree securing device for securing at least one tree on said tree
accumulation member, wherein securing at least one tree on the tree

20 accumulation member creates a pressure on said tree securing device:

a movement imparting device coupled to said tree securing device;
and

an adjustment device, including a programmable device, coupled to
said movement imparting device, for automatically adjusting the position of the
25 tree securing device relative to the frame member in a response to a change in

the pressure acting on said tree securing device.
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9. The tree harvesting machine as set forth in claim 8 wherein said

circuit comprises at least one of a hydraulic circuit, an electric circuit, an electro-

hydraulic circuit, or a pneumatic circuit.

10. The tree harvesting machine as set forth in claim 8 wherein said tree

securing device comprises at least one arm.

11. The tree harvesting machine as set forth in claim 8 wherein:

sald tree securing device comprises at least two arms; and
sald adjustment device is operatively coupled to both said arms.

12. The tree harvesting machine as set forth in claim 8 wherein said
adjustment device comprises a pressure sensing device coupled to said circuit

and adapted to provide a pressure signal indicative of pressure applied to said

tree securing device.

13. The tree harvesting machine as set forth in claim 12 wherein the
programmable device is configured to receive said pressure signal and vary the

location of said tree securing device in response thereto.

14. A method of automatically increasing a retaining pressure applied to
at least one tree by a harvesting apparatus having at least one tree securing
device, a frame, and a cutting device, comprising the step of providing an
adjustment device for automatically increasing the retaining pressure above a pre-
set level, in a response to a change in a pressure acting on said tree securing

device, applied to the tree by the tree securing device when the tree is held by the

harvesting apparatus.

15. The method of claim 14, further comprising the step of providing a
pressure sensing device for monitoring the retaining pressure provided to at least
one tree by the tree securing device and transmitting a pressure signal in

response thereto.

16. The method of claim 15, further comprising the step of providing a

programmable device for receiving the pressure signal and adjusting the position
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of the tree securing device relative to the frame in response to a change in said

retaining pressure.

17. The method of claim 15, further comprising the step of providing a
programmable device for receiving the pressure signal and adjusting the position
of the tree securing device relative to the frame in response to a said pressure

signal indicating a restraining pressure that has dropped below the pre-set level.
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