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[57) ABSTRACT

A mobile harvester which is capable of severing trees at
their base, one at a time, and gathering trees, one at a
time, while the previously accumulated trees are rigidly
held together. The harvester has tree gathering means
located vertically above a shear blade mechanism and
this gathering means includes two pairs of power oper-
ated arms which are pivotally mounted so that each
pair of arms can be individually and selectively swung
between an open, tree receiving position and a closed,
tree holding position. One of the pairs of arms holds the
accumulated trees while the other pairs of arms gathers
subsequently severed trees, one at a time, and brings
them into the bundle of previously accumulated trees.
Each of the arms of one of the pairs of arms is formed
as an inner part pivotally mounted on a support frame
and an outer part pivotally mounted intermediate its
length to the inner part so that when the pair of arms 1s
shifted to its open position after functioning to hold
accumulated trees, the outer parts of the arms can
pivot on their inner parts and be withdrawn in generally
opposite lateral directions and out from between the
accumulated trees and a subsequently severed tree
which is held thereagainst by the other pair of arms.

In a modified form of the invention, both pairs of arms
are formed as two parts pivoted together, as above
mentioned, so that each pair can be used to either
gather a newly cut tree or hold the accumulated trees.

15 Claims, 13 Drawing Figures
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1

MULTIPLE TREE HARVESTER OF THE FLEXIBLE
ARM TYPE

Matter enclosed in heavy brackets[ ] appears in the
original patent but forms no part of this reissue specifi-
cation: matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

Various mobile tree harvesting devices have been
proposed and used with a certain degree of success and
these include harvesters for handling a plurality of
trees. One of the shortcomings of these prior art de-
vices however, resides in their inability to hold individ-
ual severed trees in a positive manner and at the same
time, successively gather additional trees and bunch
them together with the previously accumulated trees.
One example of a prior art multiple tree harvester 1s
shown in the U.S. Pat. No. 3,371,692 isued Mar. 5,
1968 to Larson et al. and entitled “Method for Harvest-
ing Trees”. That patent and its parent U.S. Pat. No.
3,238,981 show a device which encircles and tightly
grips a plurality of trees about their upper portions to
bring them into contact relationship with one another
to form a cluster and then cutting those trees at their
bases and continuing to grasp all of the trees and then
clamping the trees adjacent the cut ends thereof and
delimbing the cluster of trees. In other words, that
harvester does not individually gather the trees and
cannot hold the accumulated, cut trees while other
individual trees are being gathered and cut and then
bunched together with the previously accumulated
trees.

Another example of a prior art, multiple tree har-
vester is shown in U.S. Pat. No. 3,795,264 issued Mar.
5. 1974 and entitled “Tree Accumulating Attachment
for a Tree Harvester”. That device shows an accumula-
tor which has tree receiving means that permits the tree
trunk to be advanced therethrough and which is de-
tailed in dimension for engaging and retaining a plural-
ity of tree trunks. That device however cannot posi-
tively hold the accumulated trees while the subsequent
tree being gathered is positively grasped and held and
then moved into engagement with the accumulated
trees, while the accumulated trees are continued to be
grasped in a secure manner.

SUMMARY OF THE INVENTION

The present invention provides a multiple tree har-
vesting mechanism having two pairs of movably
mounted arms for cooperating with one another to
gather a plurality of trees, one at a time. Both pairs of
arms are selectively power operated and movable be-
tween an open tree receiving position and a closed, tree
holding position, one pair of arms being operative to
gather a newly cut tree while the other pair of arms
securely holds the previously accumulated trees.

Specifically, the invention relates to the feature of
having either one or both pairs of arms made of two
parts to provide flexible, jointed arms that can be with-
drawn generally laterally in opposite directions and out
from between the accumulated trees and the newly
gathered tree, while permitting one pair of arms to
securely hold all of the trees. In this manner, the accu-
mulated trees are always held firmly together and with-
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out releasing the holding force on the trees, because
one pair of arms can be easily moved laterally from
their closed position (in which they have been holding
the accumulated trees) and laterally out of the way so
that the other pair of arms can add a subsequent tree to
the accumulated trees.

These and other objects and advantages of the pre-
sent invention will appear hereinafter as this disclosure
progresses, reference being had to the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view of a tree harvester
embodying the present invention;

FIG. 2 is a plan view of the cutting and gathering
apparatus shown on the outer tree boom of the har-
vester shown in FIG. 13

FIG. 3 is an enlarged side elevational view of the
cutting and gathering apparatus shown at the front end
of the vehicle in FIG. 1;

FIG. 4 is an enlarged, perspective view, some parts
being shown in phantom and dotted lines, and showing
the primary arms in closed position and the secondary,
flexible arms in the open position;

FIG. 5 is a view similar to FIG. 4, but showing the
primary arms in an open position, and the secondary
arms in the closed position;

FIGS. 6-11 are fragmentary plan views of the pri-
mary and secondary arms and showing a sequence of
operation for gathering and cutting a plurality of trees;

FIG. 12 is a view similar to FIG. 4, but a modification
wherein both pairs of arms are of the flexible type; and

FIG. 13 is a hydraulic circuit used with the present
invention.

DESCRIPTION OF A PREFERRED EMBODIMENT
GENERAL

The present invention relates to a mobile tree har-
vester which is capable of accumulating a plurality of
trees, one at a time, and which is also capable of se-
curely holding all of the accumulates trees while addi-
tional trees are cut and gathered with the previously
accumulated trees.

The invention includes the use of two pairs of power
operated, movable arms, the pairs of arms being selec-
tively and individually operable and movabie between a
tree receiving open position and a closed, tree holding
position. One pair of arms acts to hold the accumulated
trees and while the other pair of the arms acts to gather
an additional tree and deliver it into engagement with
the previously accumulated trees. Positive control of all
of the trees at all stages of the operation is insured.

The mobile device V shown in FIGS. 1 and 3 includes
a tree cutting and gathering mechanism 1 located at the
forward end of the tree boom 2 which in turn is pivot-
ally attached to the main frame 3 of the vehicle so that
the cutting and gathering mechanism 1 can be verti-
cally positioned as well as swung in a generally horizon-
tal direction. The vehicle itself is conventional in char-
acter, and is ground supported by the pairs of wheels 4
and §, which receive their power in the conventional
manner from a power source 6. The frame or chassis of
the vehicle includes a front chassis portion 7 and a rear
chassis portion 8 which are articulated about the verti-
cal pivot 9.

The vehicle also includes a tree processing tower 10
extending upwardly and to which the cut, accumulated
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trees are conveyed by the cutting and gathering mecha-
nism 1. For that purpose, suitable hydraulic cylinders
12, 13, and 14, for example, are used to vertically and
horizontally position the mechanism 1 so as to be able
to deliver the accumulated trees as a unit to the pro- 5
cessing tower 10 and held by clamps 15.

The processing tower 10 includes a center mast 22
(FIG. 1) having a delimber 23 mounted on a telescop-
ing inner member 24 within mast 22 so that the de-
limber can be vertically positioned and move upwardly 10
over the tree being processed to remove the limbs and
also perform a debarking function. The processing
tower also includes a log shear 2§ that acts to cut, 1.e.,
“buck” the tree, if a bucking operation is to be per-
formed, into proper lengths, say for example into 100 15
inch bolts. Otherwise the cut tree may be left in its full
length.

The logs (bolts) are then delivered by the log guides
26 and cone-like transfer rollers 27 to the storage
means which takes the form of a cradle 19. The load of 20
cut bolts is built within the cradle from below.

TREE ACCUMULATING MECHANISM

Referring now in greater detail to the cutting and
gathering mechanism 1, a vertically extending support 25
frame 30 is pivotally attached at 31 to the outer end of
the boom 2. The previously mentioned hydraulic cylin-
der 12 is connected between the boom 2 and the sup-
port frame 30 so as to swing the mechanism 1 about the
pivot point 31. At the lower end of the frame 30, the 30
power operated shear 34 is provided for shearing the
trees adjacent the ground. As shown in FIG. 2, for
example, the shear 34 includes the opposed blades 36
and 37 each of which are swingable between a closed
position shown in FIG. 2 and an open position. These 35
blades are power operated by the hydraulically oper-
ated double acting cylinder unit 38 (FIGS. 1,2 and 13)
under the influence of a pilot operated control valve
39, Pressurized fluid is delivered from the pump P via
conduit 40 (FIG. 13) through the shiftable valve 39 and 40
through conduits 41 and 42 to the tree shear cylinder
unit 38. Conduits 41 and 42 also extend to the pnmary
tree clamp cylinder unit 44 for simultaneous actuation
thereof. When the valve 39 is shifted to the left as
viewed in FIG. 13, fluid pressure is released from the 45
head end of the double acting cylinder units 38 and 44
and returned to the sump 45, and pressure fluid In
conduit 41 then pressurizes the rod end of cylinder
units 38 and 44. Conventional pressure relief valves are
also provided in the circuit as indicated, but a descrip- 50
tion of them is not believed necessary. The pilot oper-
ated valve 39 is shifted by the operator actuated, con-
ventional pilot valve 46 which directs fluid pressure
from a remote source 47 and through either conduit 48
or 49. 55

The shear unit 34 is stationarily mounted on the
lower end of the support frame 30. Blades 36 and 37
are pivoted on shaft 51. A tree stop member 54 is pro-
vided directly above the blades 36 and 37 so that a tree
to be severed abuts against the stop 54 as the blades 36 60
and 37 are closed under power by the shear cylinder
unit 38.

At the upper end of the support frame 30, a sub-
frame 55 is horizontally swingable about a vertical shaft
57 which is mounted in the upper portion of the sup- 65
port frame 30. The sub-frame §S includes a series of
vertically spaced and horizontally disposed plates 60,
61, and 62 (FIGS. 4, § and 12) which are rotatable on

4

the shaft §7. A pair of hydraulic cylinder units 64 and
65 (FIGS. 1, 3 and 13) are connected between the
sub-frame 55 and the support frame 30 so that the
entire sub-frame 55 and its associated pairs of arms, to
be described, can be swung in a generally horizontal
direction. A fluid flow control valve 67 directs pressure
fluid from a constant pressure source 68 and through
either of the conduit 69 or 70 so as to either selectively
extend or contract the cylinder units 64 and 65, thus
swinging the sub-frame 55 and its pairs of arms 1n a
horizontal direction.

The constant source of fluid pressure 68 is preferably
a constant pressure pump which insures continued
application of pressure on the pairs of arms now to be
described.

Two pairs of arms are pivotally mounted on the sub-
frame 55 and one of these pairs will be referred to as
the primary arms PA and a pair of secondary arms SA
and these are shown in greater detail in FIGS. 4, $ and
6-11. Both pairs of arms are shown in various positions
in FIGS. 6 to 11.

More specifically, the pair of primary arms PA in-
clude an arm 70 pivoted to and between the sub-frame
plates 60 and 61 at 71. Arm 70 includes a crank portion
72 rigidly fixed therewith and having a tie rod 73 piv-
oted thereto at 74. The other arm 75 of the primary
arms is pivoted to a sub-frame plate at 76 and also has
a crank member 77 fixed therewith. The tie rod 73 1s
then connected at 78 to the crank arm 77, thus typing
the arms 70 and 75 together for coordinated swinging
movement, as will appear.

The primary tree clamp cylinder unit 44 previously
referred to, (FIGS. 5 and 13) is pivoted at 80 to the
sub-frame and is also pivoted at 81 to arm 70. Exten-
sion or contraction of the double acting cylinder unit
44 causes the arms to swing together to an open, tree
receiving position as shown in FIG. §, or the closed,
tree holding position as shown in FIG. 4.

Referring now to FIGS. 4, 5, 6-12, the pair of secon-
dary arms SA include the compound arm 90 having an
inner part 90a and an outer part 90b. The other secon-
dary arm 91 is comprised of an inner part 91a and an
outer part 91b. The inner parts of the arms 90a and 91b
are pivoted to the sub-frame at 92 and 93, respectively.
The inner parts have a crank arm 90¢ and 91c which
are connected together by a tie link 94. The outer
members 90b and 91b are pivoted to their respective
inner members intermediate their length, as at 90d and
91d, respectively. It will be noted that the other mem-
bers are wedge shaped, that is they taper to a narrower
portion at their inner ends. Suitable tension springs 96
are connected between the outer arms and the sub-
frame so as to tend to urge them in a direction wherein
their inner tips are biased outwardly.

The secondary arms SA are swingably mounted in
unison due to the tie link 94 by means of a double
acting hydraulic cylinder unit 95 which is pivotally
connected at 97 to the sub-frame 55 and to a crank
shaft 98 of one of the arms, as at 99.

The cylinder unit 95 is actuated by the control valve
102 (FIG. 13) which directs fluid pressure from con-
duit 103 to either conduit 104 and 105 to consequently
extend or retract the cylinder unit 95.

With the above construction of the arms, the com-
pound secondary arms are flexible in nature, that is the
outer part is pivotally mounted so that it can be with-
drawn laterally from between the trees and without
causing the primary arms to open up or release and
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hold on the arms as will appear. Thus, the outer parts
90b and 91b of the arms have in effect elbows and
these compound arms can thus be withdrawn from
between the tree without necessitating the primary
arms to loose their firm hold on the trees. Thus, this
one-way flexibility for the outer parts of the compound
arms permits them to be laterally withdrawn from be-
tween accumulated trees and subsequent trees being
clamped thereagainst by the other set of arms. The
wedge or tapered inner tips of the outer parts of the
arms avoids the undesirable arcing of the tips of con-
ventional arms when they are being withdrawn.
OPERATION

FIGS. 6-11 illustrate the sequencing operating of the
two pairs of arms when gathering and accumulating
trees, one at a time.

As shown in FIG. 6, the first tree T1 is approached
when the harvester moves in the direction indicated by
the arrow. When the harvester has moved to a position
where tree T1 is in the position shown in FIG. 7, one
pair of arms is swung to the closed position by its hy-
draulic cylinder unit and the shear blades are then
operated to sever the tree from the ground. |

As shown in FIG. 7, the harvester is then moved to a
position where a second tree T2 bears against the outer
side of the arms that clamp tree T1 and the other set of
arms 70, 71 are in an open position where they can
then encircle tree T2. After the shear blades then shear
the tree T2 from the ground, the flexible arms are
moved in the direction indicated by the arrow, that is in
a generally laterally outward direction. This is facili-
tated because the outer parts of the arms are pivotally
mounted on the inner parts of the arms and can flex to
the position shown in FIG. 8 where they are easily
withdrawn from between the accumulated tree T1 and
the subsequent tree T2 bearing against the outside of
the flexibie arms.

As shown in FIG. 9, two trees T2 and T3 are then
held by the primary arms while the flexible arms are
then used to again swing around both trees as shown in
F1G. 10.

The primary arms are then moved to the open posi-
tion to gather a third tree T3. As shown in FIG. 11,
the flexible arms are again withdrawn laterally from
between the accumulated trees T1 and T2 so that
tree T3 can be grasped with the first two harvested

trees. |
The above process can be repeated up to the holding

capacity of the arms. At that time they are delivered by
the power operated boom to the tree processing tower
10.
The modification shown in FIG. 13 is of the type
wherein both pairs of arms are made compound. The
second set of flexible arms have been referred to with
similar reference characters together with a prime des-
ignation. The operation of these arms is as above de-
‘scribed, and either set of arms can be used to both
gather the trees initially and hold the accumulated trees
while the other pairs of arms does the gathering. The
constant pressure pump 68 insures continual holding
pressure on the arms to permit take-up of slack in the
bundle of accumulated trees, for example, as the tips of
the arms are withdrawn or the trees rearrange them-
selves while being handled.

With the present invention, a multiplicity of trees can
be harvested, one at a time, while the previously accu-
mulated trees are securely held. One pair of arms acts
to hold the accumulated trees and can be open or with-
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6

drawn generally laterally so as to permit the entry of an
additional tree due to the clamping action of the other
arms.

It will be understood that various means can be used
to cut the trees and while shear blades have been shown
and described, other cutting means can be used, such
as an endless chain saw or other cutting means.

[ claim:

1. A multiple tree harvester for cutting and accumu-
lating trees, one at a time, said harvester having a sup-
port frame, a first pair of arms and a second pair of arms
movably mounted on said support frame for cooperat-
ing to gather a plurality of trees, one at a time, said
pairs of arms being vertically spaced apart on said sup-
port; said pairs of arms being movable between an
open, tree receiving position and a closed, tree holding
position; power means attached to each of said pairs of
arms and for selectively moving each of said pairs of
arms between their open tree receiving position and
their closed, tree holding position; each of the arms of
at least one of said pair of arms having an inner part
movably mounted on said support frame and having a
free end, and an outer part pivotally mounted generally
intermediate its length to said inner part adjacent a free
end thereof, whereby when said one of said pairs of
arms is moved to its said open position, said outer parts
can pivot on their said inner parts and thereby be with-
drawn in generally opposite lateral directions and out
from between an accumulated tree and a succeeding
tree clampingly engaged thereagainst by the other pair
of arms; and power operated tree severing means lo-
cated generally below said arms for severing said trees
which are to be accumulated.

2. The harvester of claim 1 further characterized in
that adjacent ends of said arm outer portions are ta-
pered to facilitate their said withdrawal.

3. The harvester set forth in claim 1 further charac-
terized in that said power means includes a hydraul:-
cally operated cylinder unit for each of said pairs of
arms, and control means for individually and selec-
tively operating each of said hydraulically operated
cylinder units.

4. The harvester set forth in claim 2 further charac-
terized in that said power means includes a hydrauli-
cally operated cylinder unit for each of said pairs of
arms, and control means for individually and selec-
tively operating each of said hydraulically operated
cylinder units.

5. The harvester set forth in claim 1 including a mo-
bile, self-propelled chassis, a power operated boom
pivotally mounted on said chassis and having a free end
for vertical and horizontal swinging relative to said
chassis, said support frame being pivotally mounted on
said free end.

6. The harvester set forth in claim 3 including a mo-
bile, self-propelled chassis, a power operated boom
pivotally mounted on said chassis and having a free end
for vertical and horizontal swinging relative to sad
chassis, said support frame being pivotaly mounted on
said free end.

7. The harvester set forth in claim 1 further charac-
terized in that both pairs of arms have said inner and
outer parts pivotally secured together.

8. The harvester set forth in claim 1 wherein the
power means for said one of said pairs of arms having
inner and outer parts is operative to hold its arms in
said closed position to thereby hold a first tree, said
power means for said other set of arms then being
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operative to open its arms to said tree receiving posi-
tion and shift its arms to embrace and clamp a second
tree against said one of said pairs of arms, and then said
power means for said one of said pair of arms is opera-
tive to shift its arms and said outer parts move tn gener-
ally lateral direction away from one another and from
between said first and second trees and to its said open
position, whereby said power means for said other pair
of arms can cause the latter to clampingly engage both
of said trees.

9. A mobile and self-propelled multiple tree har-

vester for cutting and accumulating trees, one at a ime,
said harvester having a chassis and a power operated
boom shiftably mounted on said chassis and having a
free end, a support frame pivotally mounted on said
free end, a first pair of arms and a second pair of arms
movably mounted on said support frame for cooperat-
ing to gather a plurality of trees, one at a time, said
pairs of arms being vertically spaced apart on said sup-
port; said pairs of arms being movable between an
open, tree receiving position and a closed, tree holding
position; a hydraulically operated cylinder unit at-
tached to each of said pairs of arms and for selectively
moving each of said pairs of arms between their open
tree receiving position and their closed, tree holding
position; fluid flow control means communicating with
said cylinder units for individually operating each of
said cylinder units; each of the arms of at least one of
said pair of arms having an inner part pivotally
mounted on said support frame and having a free end,
and an outer part pivotally mounted generally interme-
diate its length to said inner part free end, whereby
when said one of said pairs of arms is moved to its said
open position, said outer parts can pivot on their said
inner parts and thereby be withdrawn in generally op-
posite lateral directions and out from between an accu-
mulated tree and a succeeding tree clampingly engaged
thereagainst by the other pair of arms, the adjacent
ends of said arm outer portions are tapered to facilitate
their said withdrawal; and power operated tree severing
means located generally below said arms for severing
trees.
10. A tree gathering and accumulating mechanism
for a multiple tree harvester for accumulating trees,
one at a time, said mechanism comprising, a vertically
disposed support frame, a first pair of arms, and a sec-
ond pair of arms movably mounted on said support
frame for cooperating to gather a plurality of trees, one
at a time, said pairs of arms being vertically spaced
apart on said support; said pairs of arms being movable
between an open, tree receiving position and a closed,
tree holding position; power means attached to each of
said pairs of arms and for selectively moving each of
said pairs of arms between their open tree receiving
position and their closed, tree holding position; each of
the arms of at least one of said pair of arms having an
inner part pivotally mounted on said support frame and
having a free end, and an outer part pivotally mounted
generally intermediate its length to said inner part free
end, whereby when said one of said pairs of arms is
moved to its said open position, said outer parts can
pivot on their said inner parts and thereby be with-
drawn in generally opposite lateral directions and out
from between an accumulated tree and a succeeding
tree clampingly engaged thereagainst by the other pair
of arms.

11. The mechanism of claim 10 including power
operated tree severing means located generally below
said arms for severing said trees which are to be accu-
mulated.
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12. The harvester set forth in claim 10 wherein the
power means for said one of said pairs of arms having
inner and outer parts is operative to hold its arms in
said closed position to thereby hold a first tree, said
power means for said other set of arms then being
operative to open its arms to said tree receiving posi-
tion and shift its arms to embrace and clamp a second
tree against said one of said pairs of arms, and then said
power means for said one of said pair of arms 18 opera-
tive to shift its arms and said outer parts move in gener-
ally lateral direction away from one another and from
between said first and second trees and to its said open
position, whereby said power means for said other pair
of arms can cause the latter to clampingly engage both
of said trees.

13. A mobile self-propelled multiple tree harvester
for cutting and accumulating trees, one at a time, said
harvester having a chassis, a power operated boom
pivotally mounted on said chassis and having a free end
for vertical and horizontal swinging relative to said
chassis, a support frame pivotally mounted on said free
end, a primary pair of arms and a secondary pair of
arms movably mounted on said support frame for coop-
erating to gather a plurality of trees, one at a time, said
pairs of arms being vertically spaced on said support
and from one another; said pairs of arms being movable
between an open, tree receiving position and a closed,
tree holding position; power means attached to each of
said pairs of arms and for selectively moving each of
said pairs of arms between their open tree receiving
position and their closed, tree holding position, each of
the arms of at least one of said pair of arms having an
inner part movably mounted on said support frame and
having a free end, and an outer part pivotally mounted
generally intermediate its length to said inner part adja-
cent a free end thereof, whereby when said one of said
pairs of arms is moved to its said open position, said
outer parts can pivot on their said inner parts and
thereby be withdrawn in generally opposite lateral di-
rections and out from between an accumulated tree
and a succeeding tree clampingly engaged thereagainst
by the other pair of arms; and power operated tree
severing means located on and adjacent the lower end
of said support frame for severing trees.

14. The harvester set forth in claim 13 further char-
acterized in that both pairs of arms have said inner and
outer parts pivotally secured together.

15. A tree gathering and accumulating mechanism for
accumulating trees, one at a time, said mechanism com-
prising, a support frame, a first pair of arms and a second
pair of arms movably mounted on said support frame for
cooperating to gather a plurality of tress, one at a time,
said pairs of arms being spaced apart on said support;
said pairs of arms being movable between an open, tree
receiving position and a closed, tree holding position;
power means attached to each of said pairs of arms and

33 for selectively moving each of said pairs of arms between

60
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their open tree receiving position and their closed, tree
holding position; each of the arms of at least one of said
pair of arms having an inner part pivotally mounted on
said support frame and having a free end, and an outer
part pivotally mounted generally intermediate its length
to said inner part free end, whereby when said one of said
pairs of arms is moved to its said open position, said outer
parts can pivot on their said inner parts and thereby be
withdrawn in generally opposite lateral directions and
out from between an accumulated tree and a succeeding
tree clampingly engaged thereagainst by the other pair of

arms.
¥ % * * %k
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