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Application June

My invention relates to apparatus for removing bark
and limbs from trees, especially standing trees, whereby
when the trees are felled and sawed into lumber the bark-
free slabs without further treatment may be used for mak-
ing paper and the like.

€ prime object of my invention is to provide appara-
tus of the character designated embodying a flexible mem-
ber carrying bark-engaging cuiters together with means
to wrap the flexible member at least partially about the
tree and to rotate the member while so wrapped about
the tree, thug causing the cutters

flexible member in AN arc representing a portion of g
circle and to hold the same yieldably in this position, thus
accommodating the device to the varying diameter of
the tree as it js moved along the trunk of the same.

Another object js to provide apparatus of the charac-
ter designated which embodies means for centering the
apparatus as a whole about the tree trunk and which also
has clamp members disposed to engage and clamp the
tree when desired,

A more general object is to provide apparatus for bark-
ing trees, especially standing trees, which shall be simple
of construction and operation and which sha]l embody

of cutter assemblies which may be in the form of chaing
mounted on a Supporting, articulated, guiding frame so
as to wrap partially about the tree, thus to hug the tree,
the chains carrying cutters which engage the bark and
remove the same, My improved apparatus includes means
for driving the chains and controlling the arcuate posi-
tion of the cutter The chains and remaining
mechanism may be mounted on a two-part housing, piv-
ich has associated therewith means for
opening and closing the same, thus permitting the appara-
tus to be placed about a tree. In order to guide
paratus and hold the same centered, I
rollers which steady the device
therealong together with means
the rollers, My invention further embodjes g clamp on
the device for tightly clamping the trunk
a cut-off saw for topping the tree, Likewise, T provide
means for mounting the device on g crane boom and means
for tilting the position of the entire device with respect
crane boom, thus accommodating the same ac-

proyigle guide

pparatus illustrating features of my invention is shown
in the accompanying drawingg forming 2 part of thig
application in which

ig. 1is a wholly diagrammatic side elevational view
showing my invention mounted

levels,
- in tree engaging position;
" Fig. 4isa fragmental, enlarged side elevational view of
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the upper portion of the apparatus, certain of the parts be-
ing broken away and in section for the sake of clarity;

Fig. 5 is an enlarged fragmenta] plan view taken gen-
erally along the Jine V—V of Fig. 4;

Fig. 6 is a detail sectional view taken along lines
VI—VI of Fig. 5;

Fig. 7 is a detaj sectional view taken generally along
the line VII—VI[ of Fig. 5;

Fig. 8 is a fragmental plan view looking in the direc-
tion of arrows VII—VII of Fig. 7;

ig. 9 is a somewhat diagrammatic detajl bottom view
looking upwardly from a plane indicated by the line
IX—IX of Fig. 2;

Fig. 9a represents

Fig. 10 is a plan
X—X of Fig. 2;

Fig. 10a is a detaj] sectional elevation taken generally
along the line Xao—Xq of Fig. 10;

Fig. 11 is a plan view of the topping saw as viewed along
arrows XI—XJ of Fig. 2; an s

Fig. 12 is a wholly diagrammatic bottom view of the
wiring and piping,.

Referring now o the drawings for a better understand-
ing of my invention and more particularly to Fig. 1 my
improved apparatus embodies g frame indicated gener-
ally at 10. The frame 10 has two parts, 11 and 12, pivoted
together as at 13
halves 11 and 12 are mounted in a yoke-like supporting
frame membe.r indi

an enlargement of g portion of Fig, 9;
view taken generally along the line

about the pivot point 16,

With reference more particularly to Fig. 2 of the draw-
ing it will be seen that the apparatus comprises vertically
staggered sets of cutters indicated generally by ‘the nu-
merals 27 and 27, ¢ two lowermost cutter assem-
blies 27 are relatively long as 'shown in Fig. 3 and are
vertically staggered as shown in Fig, 2. The uppermost
cutter assembl_ies 27’ are shortg:r in length than the lower

baratus a description of one of the cutter
suffice for all. Above the frame 10, mounted on an up-
ward extension 28 of the yoke frame 14, in 5 manner
presently to be described, are guide rollers 29 which are
disposed to engage the trunk of ithe tree between them
when the same are brought together in the manner later

assemblies wil]

ments 31 disposed when brought together, as will be ex-
plained, to grip the tree trun

As best shown in Figs. 4 to 8, inclusive, the cutter as-
semblies 27 each embody a chain 32 carrying vertically
elongated bark cutting blades or knives 33. The lower-
most cutter assembly 27, that is, one of the two located
furthest from the housing 10 wij be described in detail,
only sufficient additional detajl description being given to
identify the other cutters,

The chain 32 js
cutter assembly 27

The sprocket
chain 38 is driven by a vertically disposed, hollow shaft
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39 which has keyed thereto a sprocket 41 over which
the chain 38 passes. The shaft 39 projects upwardly
and carries a gear 42 on the upper end thereof which is
driven by an electric motor 43 through a pinion 44. The
hollow shaft 39 is mounted in a suitable bearing 46 in
turn mounted by means of a nut 47 into the lower wall
48 of the housing section 11. Surrounding the bearing
46 is an outer sleeve 49, secured to the top of a housing
50 enclosing the chain 38 and which is mounted for ro-
tation in a bearing S1 carried on the end of a bracket
52. The bracket 52 in turn is supported by a depending
column member 53 welded to the underside 48 of the
housing section 11. .

Inside the hollow shaft 39 is a shaft 54 which carries
at its upper end a pinion 56 in mesh with a rack 57 op-
erated by the piston rod of a pneumatic cylinder 58. On
the lower end of shaft 54 is keyed a sprocket 59 over
which passes a sprocket chain 61. The sprocket chain
in turn passes over a sprocket 62 which is mounted on a
shaft 36 which surrounds the shaft 63. . .

Pivotally mounted to the column 53 asat 64 isa radius
rod 66 in turn pivotally mounted at 67 to a member 68
disposed just above the sprocket 34. Upstanding from
the member 68 is a tubular member 70. Depending
from the housing 50 which surrounds the chains 38 an
61 is a column member 71 through which telescopes the
member 70 and through which pass the hollow shaft 36
and shaft 63. A locking washer 71 holds the parts ro-
tatably assembled, see Fig. 6. The shaft 63 has secured
at its lower end the sprocket 34 for driving chain 32,
whereas shaft 36 has secured at its lower end a gear 69.

The supporting and guiding frame members for the
chain 32 comprise vertically spaced frame members 72
having successive inner and outer overlapping knuckles
which are pivoted together as at 73 to adjacent similar
members. These frame members are held together in
vertically aligned pairs by bolts 74 and nuts 76 therefor
(see Fig. 7). However, each of said pairs is free to
pivot as a unit relative to the next pair about the pivot
points 73.

Starting with the sprocket 34 and gear 69, the mem-
bers 72 are provided with gears 77 which decrease pro-
gressively in diameter outward toward the idling sprock-
ot 40. )t will be noted that the gear 69 is in mesh with
the first gear 77 and that the first gear 77 drives the fol-
lowing gear 77 through a pinion 78. This arrangement
continues, the gears 77 driving the subsequent gears
through the pinions 78 until, between the last two mem-
bers 72 the gear and pinion are substantially the same
diameter. The members 72 may be provided with in-
ward curved guide portions 79 over which the chain 32
slides when the cutter assembly 27 is partially wrapped
or curved about the trunk of the tree as will later appear.
Also, there may be flat guide portions 81 at the opposite
side. To further guide the chain, the opposite ends of
the members 72 may have spaced inturned flanges 82.
It will be noted from Fig. 4 that the gears 77 are each
mounted between and made fast to the inner knuckles of
the pivot portions 73 of the successive frame members
72, " That is to say, gear 69 is carried by the shaft 36
and driven by the sprocket 62, chain 61, sprocket 59,
shaft 54, pinion 56 and rack 57. Rotation of gear 69
therefore rotates gears 77 in mesh therewith, causing the
successive frame members 72 and hence the chain 32 to
wrap about the tree T as indicated in dotted lines, Fig.
5. Due to the decrease in diameter of the gears 77 a
small rotative movement of the gear 69 at the suspended
or right hand end of the assembly as viewed in Fig. 3,
causes an increasing rotative movement of the gears 77
toward the wrap-around or left end, thus causing the ap-
paratus to assume an arcuate form, wrapping about the
tree trunk. In this position, power from the motor 43
drives the chain 32, causing the cutters 33 to engage the
bark of the tree. It will be noted that the cutters may
be provided with serrated tower ends 33a to facilitate the
removal of limbs from the trunk of the tree as the ap-
paratus is moved down the tree. The radius rod 66
holds the assembly against rotating bodily, permitting
the chain to wrap the trunk of the tree as indicated.
While the elements of only one of the two lower cutter
assemblies 27, and its associated supporting means and
operating mechanism, have been described, it should be
noted that corresponding elements of either of the upper
cutter assemblies 27’ have been identified in the draw-
ing by corresponding numerals to which a prime has
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‘ 4
been added. (For example, in Fig. 9, note elements 43',
56’, 57, and 58'.) o .

In Fig. 3 of the drawing, I show in diagrammatic man-
ner one of the lower cutter clements 27 wrapped about
the tree trunk T while the others have mnot yet been
moved to position. However, when the others are
brought into working position it will be seen that sub-
stantially the entire periphery of the tree is er}gaged.

During the operation of the apparatus guide rollers
29 are brought to bear against the sides of the tree trunk.
This is accomplished by means of a pneumatic cylinder
84 mounted on an outer extension 86 of the upward ex-
tension 28 which carries one of the rollers 29. The pis-
ton rod 87 of the cylinder engages X
yoke 89 carrying the other roller 29. When the piston
tod moves inwardly the rollers move together equally.
This is accomplished by means of racks 91 and 92 on
equalizing gear 93 placed therebetween.

Mounted on the yoke frame 14, in very similar man-
ner to the rollers 29 are the clamps 31. A pneumatic
cylinder 94 is mounted on an extension 96 carrying one
of the clamps 31. The piston rod 97 of the cylinder 94
is secured to an extension 98 of a yoke carrying the
other arm 31 of the clamp. When the piston rod moves
inwardly the clamps move in together, a centering gear
99 engaging racks 101 and 102 on the yokes on which
the clamps 31 are mounted.

"Also mounted on the yoke frame 14 is an electric mo-
tor 103. Pivotally mounted on top of the motor is a
swing arm 104 which carries a chain housing 106. On
the outer end of the arm 104 is a saw 107. A chain 108,
driven by a sprocket 109 on the motor drives a sprocket
111 on a vertical shaft 112 carrying the saw 107. The
saw may be pivoted bv means of a pneumatic cylinder
113, pivotally mounted as at 114 to a suitable portion of
the frame structure. It may be swung into position fo
cut the top of the tree, or, to top the tree. :

As before stated the two uppermost cutter assemblies
27’ are shorter in length than the two lowermost ones
27. Further, the cutter assemblies are placed 90° apart
as clearly indicated in Fig. 3 of the drawing. There-
fore, the housing sections 11 and 12 each carry one of
the long band cutter assemblies 27 and one of the up-
per, shorter ones 27’. Tt will be noted that if the two
upper assemblies 27’ are brought to bear against the
tree and wrap thereabout when the diameter of the tree
is small, they would interfere with each other. How-
ever, the lowermost cutter assemblies 27 can be brought
to bear at any time without interfering either with each
other or with the upper, shorter cutter assemblies 27'.

The housing sections 11 and 12, with respect to open-
ing and closing movement, are under control of a hy-
draulic cylinder 116 having a piston rod 117 to which
is pivotally connected links 118 and 119, connected to

the housing sections 11 and 12 outwardly of the pivot
point 13. When air under pressure is admitted to the

closed end of the cylinder {16 the outward motion of
the links opens the housing sections 11 and 12 whereby
the apparatus may be placed about the tree.

The control means for bringing the several cutter as-
semblies into contact with the tree and for curving the
same thereabout will now be described. Mounted on
bearings 121 in the split housing, for sliding movement
therethrough, are lower and upper control rings 122 and
123, respectively. The rings are connected adjacent their
centers by means of lengths of chain 124, permitting:
the housing to open as already explained. Depending
from an offset lug on the ring 122 are pins 126 which
project through slots 127 in the lower wall 48 of the
housing section, see Figs. 4 and 9. Connected to the
lower end of the pins 126 are arms 128 which are piv-
otally connected at 129 to an arm 131 fast on the cylin-
drical upstanding member 49 carried by the housing 50.
The pins 126 on the lower ring 122 therefore control the
lowermost cutter assemblies 27 and are effective, when
the ring 122 shifts as will be explained, to pivot the hous-
ing 50 and, through the radius rod 66 and the connection
71, to bring the cutter assemblies into contact with the
side of the tree.

_The ring 122 is under control of a cylinder 132, the
piston rod 133 thereof being pivotally connected as at
134 to a bracket 136 carried on the side of the lower
ring 122.

In quite similar manner the upper ring 123 is con-
trolled by an air cylinder 137 pivotally connected as at
138 to a bracket 139 on the upper ring 123. Depend-
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ing from an offset lug on the upper ring are pins 141,
in all respects identical with the pins 126 and which are

of the tree as will appear.

The lower ring 122 js biased against a stop 142 by
means of a spring 143, Similarly, the ring 123 is biased
by means of » spring 144 against the same stop. The op-
eration of the pneumatic means is under control of a
safety valve 146 located adjacent the pivotal connection
of the housings. i '
mounted on the link 119 opens the valve 146 readying
the pneumatic meang for operation. .

Air under pressure may be supplied through a line 150
(see Fig. 12) through the valve 146, when open, to a
solenoid operated valve 148. The valve 148 may be
under control of an electric switch 149 located in the

best shown in Fig. 12 air under pressure is supplied,
when valve 148 is open, to cylinder 132 through line
51. Likewise, opening of valves 146 and 148 simul-
taneously supplies air under bressure to the cylinders 58
controlling the wrapping action of the lowermost cutter
assemblies. Thus, when both valves 146 and 148 are
open, the two lowermost cutter assemblies 27 are
brought to bear against the tree trunk and, under the in-
fluence of the cylinders 58 connected therewith are
wrapped about the tree and held resiliently thereabout,
Or Teverse operation, valve 142}

of the cylinders 58,

The lowermost ring 122 is provided with a notch 154,
Located near the notch 154 is a valve 156 to which is
connected air lines 157 (see Fig. 12) which lead to the
cylinders 58’ and 137 controlling the uppermost cutter
assemblies 27’. Disposed to ride against the ring 122 ig
a spring biased pawl 157¢ pivotally mounted on the end
of an arm 158 which controls the opening and closing
movement of the valve 156, In Figs. 9 and 9a, valve

tree trunk),
tus moves down the tree trunk, the increasing diameter
of the tree trunk causes the swingable end of the hous-
ing 50, which represents the cutter-assembly-supporting
end, to swing radially outward from the axis of the tree

4), ring 122 in a d;-
rection opposite to the arrow 159, until notch 154 €n-
gages pawl 1574 to swing the pawl and the arm 158 to
their dotted line positions, at ‘which time valve 156 is
opened, thereby energizing the cylinders 58’ and the cyl-
inder 137 controlling the operation of the two upper-
most cutter assemblies 27", The valve 156 may be pro-
vided with a spring-biased holding pawl 161 which op-
erates against a fan-shaped extension 162 of the valve
arm 158 thus to hold the valve 156 open unti the notch
154 of the control ring 122 moves again to its solid line

position, at which

biases the pawl 157, can
to its valve-closing position, It will be apparent from
what has just been said that in the initjal operation of
the apparatus the longer, lowermost pairs of cutters 27
first wrapped about the small

the machine is moved downwardly towards the
larger bottom trunk portion. At the Proper time the
valve 156 opens and swings the uppermost cutters into
contact with the tree through the cylinder 137 and .
multaneously commences the wrapping of the chains of
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like after the bark is removed and without permitting
the tree to fall on the ground, the apparatus is moved
substantially to the vertical centér of the tree and the
clamps 31 are brought together. The tree may now be
sawed off at its base and, using the device as a clamping
tool, the tree may be loaded onto the trailer without
felling the tree.

1t will be noted that when the
the links 118 and 119 inwardly to the position shown in
Fig. 9 the housings are effectively locked due to
gle action. Furthermore, in the operation of the appa-

cylinder 116 has moved

€Imost cuiter assemblies 27, which are
thus assuring that substantially all of

Same to operate upon curved metal surfaces, for finish-
ing wood or metal.  Various other uses will suggest
themselves to thoge skilled in the art, in the
appended claims the invention intended to be
the constructi

What I claim js:

L. In apparatus for barking trees and the like, a flexible
member, bark-engagmg cutters on the flexible member, a
series of sequentially pivotally connected members sup-
porting and guiding the flexible member, means to par-
tially rotate said members relative to each other and
thereby cause the flexible member to curve about an
arcuate portion of a trunk of a tree, and means to drive
the flexible member while it is in position about a tree
{)heieby causing the cutters to engage and remove the

2. In apparatus for barking trees and the like, a flex-
ible member, bark-engaging cutters on the flexible mem-
ber, a series of sequentially pivotally connected mem-
bers supporting and guiding the ﬁexible’mwember, inter-
meshing gears on said pivotally connected members, a
drive gear adjacent one end of the flexible member and
meshing one of said intermeshing 8ears, means to rotate
the drive gear and thereby cauge the pivotally connected
members and hence the flexible member to wrap about an
portion of a trunk of a tree, and means to drive
the flexible member whije wrapped about a tree trunk
F/hereby the cutters engage and remove the bark there-
rom.

3. Apparatus ag defined in claim 2 in which the effective
diameters of the intermeshing gears successively decrease
from the drive &car outwardly thereof whereby the cor-
responding frame members pivot through progressively
greater arcs outwardly of the drive gear,

4. Apparatus for operating upon the rounded
a cylindrical body or the like comprising an endless chain,
driving and idling sprockets over which the
trained, a series of sequentially bivotally connected frame
members extending between the sprockets and on inner
and outer ones of which frame members said driving and
idling sprockets respectively

working tools to engage a rounded surface,

5. In apparatus for working upon a curved surface, an
endless chain, working tools on the periphery of the
chain, a series of sequentially pivotally connected frame
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members supporting the chain for travel, gears between
the pivoted frame members for controlling the relative
‘angular relationship therebetween, means to rotate one of
said gears thereby to conform the chain to the general
curvature of a curved surface, and means to drive the
chain while in said curved position.

6. In apparatus for removing bark from tree trunks and
similar objects, a two-part annular frame pivoted together
for placement about a tree trunk, a plurality of bark-
removing cutter units supported from the frame each of
which comprises an endless sprocket chain, bark-remov-
ing cutters on the periphery of the chain, means mount-
ing the cutter units for partial wrapping about a tree
trunk, means holding the chains resiliently wrapped about
a tree trunk, means to drive each chain while wrapped
about a tree trunk, and means to move the apparatus along
a tree trunk.

7. Apparatus as defined in claim 6 embodying guide
means engageable with a tree trunk and effective to hold

the frame substantially centered relative to a tree trunk as :

the apparatus moves thereon.

8. Tree-barking apparatus of the character described
embodying a two-part annular housing with the parts
hinged together, at least a pair of bark-removing assem-
blies spaced below the housing and spaced vertically rela-
tive to each other and each of which comprises an end-

<

8 .

less sprocket chain, sprockets over which the chain is
trained, bark-engaging cutters on the periphery of the
chain, a pivotally articulated frame having end and inter-
mediate sections, means mounting the sprockets on the end
sections of said articulated frame, gears on said end and
intermediate frame sections controlling the angular rela-
tionship of the same relative to each other, means to
drive one of said sprockets, means to rotate one of said
gears and thereby cause the articulated frame sections
and hence the frame to wrap about an arcuate portion of
a trunk of a tree, and means f0 move the apparatus along
a tree trunk while wrapped thereabout.
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