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(57) Abréegée/Abstract:

A swing-to-tree feller buncher has its boom swing-house assembly adjustably supported from its track carriage frame by a leveling
mechanism which includes a front link, a rear link, and a pair of laterally spaced apart hydraulic cylinders. Both links are fixed to the
frame toward the front of the carriage and the front link I1s shorter than the rear link. The upper ends of the hydraulic cylinders
connect to the turntable support of the swing-house assembly at a position forward of the rear link and extend rearwardly to
connect at their lower ends to the frame of the carriage at a position which Is rearward of the rear link. The turntable support Is also
pivotable from side to side relative to the carriage about a minor axis.

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

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




10

CA 02276515 1999-09-20

ABSTRACT

A swing-to-tree feller buncher has its boom swing-house assembly adjustably
supported from its track carriage frame by a leveling mechanism which includes a front
link, a rear link, and a pair of laterally spaced apart hydraulic cylinders. Both links are
fixed to the frame toward the front of the carriage and the front link is shorter than the
rear link. The upper ends of the hydraulic cylinders connect to the turntable support of
the swing-house assembly at a position forward of the rear link and extend rearwardly to
connect at their lower ends to the frame of the carriage at a position which is rearward of

the rear link. The turntable support is also pivotable from side to side relative to the

carriage about a minor axis.
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FORESTRY MACHINE SWING-HOUSE LEVELING MECHANISM

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
This invention relates to a mechanism that connects a boom swing-house of a
forestry machine to the frame of the ground engaging carnage of the machine, and more

particularly to such a mechanism which 1s operated so as to level the swing-house in

uneven or sloping terrain.

DISCUSSION OF THE PRIOR ART
Forestry machines, such as feller bunchers for harvesting standing trees, are
well known. In one type of feller buncher, a saw head which is used to sever the tree
1s mounted at the end of a boom which has its other end mounted to a turntable so as
to be pivotable about a lateral axis relative to the turntable. The turmtable is mounted
to a turntable support so as to be pivotable about a vertical axis (when the suppbrt 1S

vertical). A carriage which can have tracks or wheels for conveying the tumntable

support has a frame to which the turntable support 1s mounted by a leveling
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mechanism. The leveling mechanism is operable to vary the position and onentation of
the turntable support relative to the carriage, depending upon the slope of the terrain
and the orientation of the carriage on the terrain. For example, if trees are beingﬁlcut

on a hillside, the machine will typically be driven onto the hillside so the trees are
within reach of the boom and the leveling mechanism adjusted so as to make the axis
of the turntable generally vertical. The center of gravity ot the swing-house assembly,
which includes the boom (with cutting head attached), the engine of the machine and
the operator cab, which are mounted on the turntable, should be positioned relative to
the carriage so that the machine dees not tip torward or backward when the tree 1s cut
and 1ts weight comes to rest on the butt plate of the head.

Such a mechanism may be made using linkages and hydraulic cylinders for
moving the linkages as described in U.S. Patent No. 4,679,803. In that mechanism,
one set of hinks 1s provided forwardly and another set 1s provided rearwardly, and
hydraulic cylinders connect the links both laterally and longitudinally to tilt the
turntable relative to the carriage both about a lateral axis and a longitudinal axis.
Other mechanisms for positioning and orienting the swing-house assembly relative to
the carriage are also discussed in U.S. Patent No. 4,679,803,

Another consideration in a forestry machine 1s machine height. This 1s
important because these machines are oftentimes transported over the road. If the
machine is too high in its shipping position, it will not make it under bridges or other
underpasses, or may otherwise exceed the legal height limit of the road. Thus, the
need for a leveling mechamsm, which adds to the height of the machine, competes

against providing a machine which can be transported over the road.
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SUMMARY OF THE INVENTION

The tnvention provides a feller buncher with a leveling mechanism which can be
operated over a broad angle range on both sides of a parallel position in which thg
turntable major axis 1s parallel to the carriage axis. In addition, a leveling mechanism
of the invention does not sacrifice ground clearance of the carriage to provide a lower
minimum height of the feller buncher.

The invention accomplishes this by providing two pivotal links for connecting
the turntable support to the frame of the carriage but provides that one link is shorter
than the other. Preferably, both links are connected to the carnage closer to one end
than to the other, and the link ciosest to the one end 1s shorter than the other link. This
arrangement permits rotating the turntable forwardly about a lateral axis relative to the
carriage to a relatively high angle. In this position, since the turntable is rotatable
relative to the turntable support about the turntable axis by 360°, the boom of the
machine can be operated in front of the carriage, in back of the carriage, or to either
side at any angular position,

When cutting or otherwise processing a tree uphill from the machine, the boom
with attached feller buncher head or other implement is positioned either in front of or
behind the carriage. When ;;rocessing a tree downhill from the machine, in order to
maintain a favorable position of the center of gravity of the machine which resists
tipping of the machine downhill, the front of the machine is pointed uphill and the
turntable 1s preferably tilted forwardly, so that its axis, which is ordinarily adjusted to
be approximately vertical, is directed uphill of the carriage axis.

This construction also permits tilting the turntable support rearwardly, which

serves to lower the transport height of the machine.
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In another preterred aspect, a pair of hydraulic cylinders are provided for
adjusting the position of the turntable support relative to the carriage. The cylinders
extend between the turntable support and the frame of the carriage. The lower é;lds of
the cylinders are pivotally connected to the frame rearward of the lower ends of both
links, and the upper ends of the cylinders are laterally spaced apart on opposite sides of
the center of the turntable and forwardly of the rearward link. Simuitaneous and equal
changes 1n length of the cylinders result in rotating the turntable about a lateral axis.
Difterential changes in length of the two cylinders result in rotating the turntable about
a turntable minor axis to tilt the turntable support about a generally longitudinal axis.
Thereby, the pair of hydraulic cylinders can be used to pivot the swing-house assembly
forwardly and rearwardly from the parallel position and also to tilt the swing-house
assembly from side to side.

Other objects and advantages of the invention will be apparent from the

detailed description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1A is a side elevation view of a swing-to-tree feller buncher illustrated on
a slope, with the swing-house assembly tilted forwardly, the cutting head drawn in
phantom and a portion of the track broken away;
Fig. 1B 1is a view similar to Fig. 1A, but with the swing-house assembly rotated
[80°, so as to be in position to cut a tree downhill from the machine;
Fig. 2 15 a side elevation view of the feller buncher with the swing-house

assembly tilted rearwardly;
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F1g. 3 1s a rear elevation view of the teller buncher illustrated with the boom in
front of the machine and with the swing-house assembly tilted to the right side;

Fig. 4 1s a fragmentary perspective view of a leveling mechanism for the
machtnes of Figs. 1-3 of the invention;

Fig. 5A 1s a fragmentary elevation view of the leveling mechanism drawn with
the turntable major axis parallel to the carnage axis:

Fig. 5B 1s similar to Fig. SA but with the turntable pivoted forwardly from the
position shown in Fig. 5A;

Fig. 5SC 1s a view similar to Fig. SA but with the turntable pivoted rearwardly
from the position of Fig. 5A;

F1g. 6 1s a sectional view from the plane of the line 6-6 of Fig. 5A;

Fig. 7 1s a sectional view {rom the plane of the line 7-7 of Fig. SA;

Fig. 8 1s a view from the plane of the line 8-8 of Fig. SA but also illustrating the
rear link and illustrating the turntable main or swing bearing raceway in phantom:

Fig. 9 is a cross-sectional view illustrating the upper ball joint of the hydraulic
cylinders;

Fig. 10 1s a detail sectional view illustrating the lower ball joint of the hydraulic
cylinders; and

Fig. 11 is a cross-sectional view illustrating the turntable bearing and minor

axis ptvot joints.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1A illustrates a swing-to-tree forestry machine 10, particularly a feller
buncher, which includes a carriage 12 and a swing-house assembly 14. The carrﬁzge
12 includes tracks 16 and 18 which engage the ground G and are mounted to a
carriage frame 20 so as to propel the vehicle 10 when they are driven. The drive
mechamsm of the tracks 16 and 18 and general structure of the frame 20 are
conventional, may be of any suitable type and are not discussed 1 detail here.

The swing-house assembly 14 includes a cab 22 in which the vehicle operator
sits and controls the vehicle, an engine 24 which provides power for driving the
carriage and the hydraulic systems of the vehicle 10, and a boom 26, all of which are
mounted to a turntable 30. At the end of the boom opposite from the cab 22, a cutting
head 28 1s mounted for severing a tree to be cut. Many different types of cutting heads
are available, a high speed disc saw felling head being illustrated

Reterring to Fig. 11, the turntable 30 1s mounted to a turntable support 32 so
as to be rotatable about a turntable major axis 34. A ball bearing connection 36 may
be used to provide this rotary connection. Internal gear 38 is fixed relative to the
turntable support 32 and a hydraulic motor 40 1s fixed to the turntable 30 so as to
rotate pinion 42 which meshes with the gear 38. Driving the pinion 42 along the gear
38 serves to rotate the swing-house assembly 14 360° in either direction relative to the
turntable support 32. The connection of the turntable to the turntable support and the
driving of the turntable about the turntable major axis relative to the turntable support
are all conventional, and may be performed in any suitable way to practice the

invention.

[P S S —
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The turntable support 32 1s of formed and welded steel plate construction and
includes a flange 46 which 1s bolted to the inner race of the turntable bearing 36. The
turntable support 32 also includes journal shaft supports 48 and 50 which are coa;ial
along turntable minor axis 52. Coaxial journal shafts 54 and 56 are inserted through
the respective shaft supports 48 and 50 and secured at their inner ends by nuts 58. The
journal shafts 54 and 56 extend outwardly from the shaft supports 48 and 50 and
through the respective journal bearings 60 and 62 which line the turntable minor axis
bores of the respective gimbal mounts 64 and 66. The outer ends of the journal shafts
54 and 56 are each secured by a nut 58. 'T'his construction creates a pivot joint
between the turntable support 32 and the gimbals 64 and 66 about the turntable minor
axis 52.

Each gimbal 64, 66 also has a lateral bore lined by respective journal bearings
68 and 70 through which extend respective lateral shafts 74 and 76. Both of the shafts
74 and 76 extend beyond the lateral sides of the respective gimbals 64 and 66 and the
shaft 76 1s supported at its ends by the upper end of a rear link 78 and the shaft 74 is
supported at its ends by the upper end of a front link 80. The shafts 74 and 76 are
fixed against axial movement by any conventional means such as a spring retaining clip.
As illustrated 1n Figs. 6 and 7, thrust washers 82 may be provided between the gimbals
64 and 66 and the 1nside surfaces of the respective links 80 and 78.

The shafts 74 and 76 define respective lateral axes 88 and 86 at the upper ends
of the respective links 80 and 78. both of which are positioned above the turntable
minor axis 52 Journal bearings 84 may also be provided in the ends of the rear 78 and

front 80 links to line the bores of the links that define the respective rear 86 and front

88 upper lateral pivot axes.
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Referring to Fig. 7, the rear link 78 includes a pair of arms 90 and 92 ot heavy
duty tubular or I-beam construction, an upper beam 94 which spans the arms 90 and
92 and is welded to them and a lower beam 96 which also spans the arms 90 and §2
and is welded to them. The link 78 has a lower end defined by the lower ends of arms
90 and 92. The lower end of the link 78 has bores lined by journal bearings 98 1n the
bores of the arms 90 and 92 which defines a lower lateral pivot axis 100. Shafts 102
and 104 extend through the bearings 98 and at their ends into respective lugs or yokes
106 and 108 which straddle the ends of the arms 90 and 92 and are fixed to the rear of
the tront bridge 109 of frame 20, for example by welding. 'T'he shafts 102 and 104 are
fixed axially by any suitable means, such as a spring clip at each end. Thereby, the link
78 can pivot about a lateral axis 100 relative to the frame 20.

Referring to Fig. 6, the forward link 80 1s also of welded steel construction.
The link 80 includes a pair of tubular or sohd steel arms 112 and 114 which are welded
together at their upper ends by beam 116 being welded to them and are welded at thetr
lower ends to reinforcing spacer plates 118 (which could be a single plate) which are
welded on top of box beam 120. Forward and rearward gusset plates 122 are also
welded to the arms 112 and 114 and to the adjacent plate 118. At the ends of the
beam 120, extensions 126 are welded on which have lateral bores lined by journal
bearings 128. Shafts 130 extend through the journal bearings 128 and are axially fixed
by any suitable means (e.g. spring clips) relative to yokes 132 and 134 which straddle
the extensions 126 and are fixed, for example by welding, to the front bndge 109 of
frame 20, on the front side of the bridge 109. Thereby, a lower lateral pivot joint 1s

made between the front link 80 and the frame 20 so as to pivot about lower lateral
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pivot axis 140, which 1s longitudinally closer to the lower axis 100 of the rear link 78
than the front upper axis 88 is to the rear upper axis 86.

A parr of laterally spaced hydraulic cylinders 150 and 152 are provided to ﬁépply
forces to the turntable support 32 so as to reposition and reorient it forwardly and
rearwardly relative to the carriage 12, and also to rotate the turntable support 32 about
the turntable minor axis 52. The upper ends of the cylinders 150 and 152 are
connected by conventional ball joints 158 as illustrated in Fig. 9 to respective
extensions 154 and 156 of the turntable suppoit 32. The ball joints 158 permit lateral
(side to side) and longitudinal (fore and aft) pivoting between the upper ends of the
cylinders 150 and 152 and the extensions 154, 156. This permits the turntable support
32 to be rotated about the turntable minor axis 52 by pressurizing the cylinders 150
and 152 so as to change their length relative to one another as illustrated in Fig. 3.
When the cylinders 150 and 152 are extended or retracted in unison, the turntable
support 32 1s rotated about a lateral (side-to-side) axis either forwardly as illustrated in
Figs. 1A and 1B, or rearwardly as illustrated in Fig. 2.

The lower ends of the cylinder 150, 152 rods are pivotally connected with ball
joints 160 to yokes 162 and 164, which are welded to the rear bridge 166 of the frame
20. It 1s important that the cylinders 150 and 152 be laterally spaced apart so as to
gain leverage to impart the forces necessary to pivot the turntable support 32 about the
minor axis 52. In addition, the cylinders 150, 152 must be far enough apart so that the
rear link 78 will fit between them, in as much as the top ends of the cylinders 150 and
152 are forward of the rear link 78 and the lower ends of the cylinders 150 and 152 are

rearward of the link 78, so that the cylinders 150 and 152 cross the link 78 diagonally.
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Referrning to Fig. 1A, the carmage 12 defines an axis 13 which 1s perpendicular
to the plane defined by the ground engaging surfaces of the carriage 12 and intersects
the center of the carriage 12. The lower ends of both of the links 78 and 80, which are

pivotally connected to the frame 20, are not equidistant from the center of the carriage

13, or from the ends of the carriage 13. Both lower ends of the links 78 and 80 are
positioned on one longitudinal side of the carriage axis 13. In particular, they are both
posttioned in front of the carriage axis 13. The cylinders 150 and 152 are pivotally
connected to the turntable support 32 at a longitudinal position which i1s between the
upper ends of the links 78 and 80, and the cylinders 150 and 152 extend rearwardly to
a position rearward of the lower ends of the rear link 78. The lower pivot points of the
links 78 and 80 and of the cylinders 150 and 152 are above the axes of the sprockets
and 1dler wheels of the carriage 12. Thus, the lower pivot points do not limit the
ground clearance of the machine 10.

The distance between the upper and lower pivot lateral pivot axes 88 and 140
for the front link 80 is substantially less than the distance between the upper and lower
lateral pivot axes 86 and 100 for the rear link 78. Thus, when the cylinders 150 and
152 are simultaneously extended or retracted, the front of the turntable support 32
tollows a path, centered on the lower pivot axis 140 of the front link 80, which is of a
substantially smaller radius than the path followed by the rear of the turntable support
32 which is centered on the lower pivot axis 100. The result is that for a given
simultaneous extension or retraction of the cylinders 150 and 152, the rear of the
turntable support 32 traverses a larger vertical distance than the front of the turntable

support 32 does. Thus, a larger proportion of the rotation of the support 32, and
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therefore of the swing-house assembly 14, about a lateral axis 1s provided by vertical
movement of the rear of the support 32.

This construction enables a favorable positioning of the swing-house asseglbly
14, significantly nearer to the front, uphill end of the carriage 12 than to the rear,
downhill end, when making a downhill cut as illustrated by Fig. 1B. Thereby, end over
end rolling of the machine downhill 1s resisted.

In addition, this construction permits tilting the turntable support 32, and
therefore the swing-house assembly 14, rearwardly about a lateral axis, in the preferred
embodiment by as much as 10 degrees, as illustrated 1n Figs. 2 and SC. This reduces
the height of the machine from the parallel position (Fig. 5A) to reach the position in
which the overall height of the machine, typically the height as measured from the
bottom of the tracks to the top of the cab, 1s minimized. This is important because for
over the road transport of the machine on a flatbed trailer, the height of the machine
must be within the legal imit. In addition, this permits leveling by tipping the swing-
house assembly rearwardly when cutting on a downbhill slope.

A preferred embodiment of the invention has been described in considerable
detail. Many modifications and variations to the preferred embodiment described will
be apparent to those skilled in the art. For example, the links 78 and 80 need not be
made as unitary weldments, but each could be made in two or more pieces. Therefore,

the invention should not be limited to the embodiment described, but should be defined

by the claims which follow.
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We claim:

1. In a leveling mechanism for a feller buncher for mounting a boom
swing-house to a ground engaging carriage, said carriage having a frame and saig
boom swing-house being supported on a turntable support, said leveling mechanism
having a front link and a rear link, each said link having one or more lower ends
pivotally connected to said frame of said carriage to pivot about a lower lateral pivot
axis and one or more upper ends pivotally connected to said turntable support to pivot
about an upper lateral pivot axis, the improvement wherein the distance between the
upper and lower lateral pivot axes of one of said hinks 1s shorter than the distance

between the upper and lower lateral pivot axes of the other of said links.

2. The improvement of claim 1, wherein said lower lateral pivot axes of
both of said links are positioned on one longitudinal side of a longitudinal center of

said carriage.

3. The improvement of claim 1, wherein a hydraulic cylinder has an upper
end prvotally connected to said turntable support at a longitudinal position which is on

one longitudinal side of the upper lateral pivot axis of one of said links and has a lower

end pivotally connected to said frame at a longitudinal position which is on an opposite

lateral side of the lower lateral pivot axis of said link.
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4 The improvement of claim 3, wherein said cylinder 1s one of two
cylinders, which are laterally spaced apart and have upper ends that connect to said
turntable support along an upper lateral cylinder pivot axis and lower ends whicli
ptvotally connect to said frame along a lower lateral cylinder pivot axis, and wherein
said upper ends of said links are pivotally connected to said turntable support by a
connection which permits said turntable support to pivot relative to said upper ends of
said links about a turntable minor axis, and wherein said upper ends of said cylinders
are spaced laterally along said upper lateral cylinder pivot axis on opposite sides of said

turntable minor axis so as to pivot said turntable support about said minor axis with

differential extensions of said cylinders.

5. The improvement of claim 4, wherein said swing-house assembly can
ptvot relative to said turntable support about a turntable major axis, and said turntable

minor axis forms an obtuse angie with said turntable major axis.

6. The improvement of claim 1, wherein said lower lateral pivot axes of

sald links are longitudinally fixed in position relative to said frame of said carriage.

7 The improvement of claim 1, wherein a pair of laterally spaced apart
hydraulic cylinders have upper ends pivotally connected to said turntable support and
lower ends pivotally connected to said frame such that extension and retraction of said

cylinders causes fore and aft tilting of said turntable support relative to said carriage.
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