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1

This invention relates to a novel and improved
method for removing the bark from logs.

various methods have heretofore been em-
ployed for removing bark from logs, depending
to some extent upon the requirements imposed by
the intended use of the wood. In jumber mill op-
erations, for example, the bark does not interfere
seriously with the sawing of lumber, and so it has
heretofore been left in place, to be eventually
eliminated along with a considerable amount of
waste wood in the cutting of rectangular cants
and lumber from a round log. In preparing so-
called peeler logs for cutting wood veneer in a
lathe, it has been customary to first remove the
pbark in a rossing machine, pbut a considerable
amount of wood is thereby wasted because the
action of such machines does not stop at the cam-
bium layer. In the barking of pulp logs, also, it
is usually desirable to remove the bark cleanly
from the wood in order to keep all bark out of the:
pulping process although no attention has here-
tofore been given to contamination of the dis-
carded bark [brake] by the inclusion of wood
slivers and chips torn off by the rossing machines
in conventional use. .

with increasing utilization of bark products
and increasing cost of wood it is becoming more
important to keep the bark, as well as the wood,
each free of contamination by the other. Con-
ventional rossing machines do not accomplish this
clean separation between the bark and the wood,
with the result that if all the bark is removed
some wood is also removed and the outer layer of
wood is damaged to some extent in the removal.
Conversely, if the bark is to be kept free of wood,
some bark is left on the log in bark removal
processes heretofore employed. Other objections
to conventional barking machines are their high
initial cost and high cost of operation, particu-
larly because of their large power demands.

1t is, therefore, an object of the present in-
vention to provide an improved method of bark-
ing logs which will separate the bark cleanly from
the wood without slivering or otherwise damag-
ing the wood and without including such wood
chips and slivers along with the bark. Other ob-
jects of the present method are to effect bark
removal more quickly and with less expenditure
of energy than in conventional barking ma-
chines, and to provide a method of barking logs
which may be carried out on a commercial scale
with a relatively small investment in machinery
and plant space, with relatively small power re-
quirements and with a minimum amount of han-
dling of the logs. Another object is to provide a
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for all logs to obtain pure bark, regardless of
whether the wood is to be used for pulp, veneer or
lumber. :

In itg broader aspects the method of the pres-
ent invention comprises the creation of a differ-
ential compression in the bark with respect to the
wood, and movement of an aread of compression
relative to uncompressed areas, the compressive
force being yielding to follow the contour of the
log and not sufficiently great to compress the
wood. A moving pressure area is imposed
against the bark layer momentarily to compress
and then release the bark prozressively in suc-
cessive localized areas to cause the bark to break
and separate itself from the underlying wood sur-
face as the pressure area or wave moves over said
areas. Such a pressure wave may advantageous-
1y be created by pressing a rigid tool in a sub-
stantially perpendicular direction against the sur-
face of the bark and then moving said tool rela-
tively over the surface of the bark to move the
compressing action to successive new localized
areas while compressed areas are released to per-
mit re-expansion of the bark behind the moving
tool. The tool may take various forms as will be
pointed out hereinafter in connection with the
detailed description of apparatus for carrying out
the method, but the best results appear to be ac-
complished with a tool having relatively small
area in either line or spot contact with the [bark
surface.y log, said area having small dimensions
relatively to the diameter of the log, and said tool
having such a form that in ils working position
there is a wedging space between the tool and the
log into which space the bark is crowded by the
relative movement between the tool and the log.
When considerable force is applied to the tool in
4, direction or line of action substantially perpen-
dicular to the bark surface, the bark under the
tool is momentarily compressed producing a
rather high degree of compression or strain in the
cambium layer lying against the sap wood.
When this compressive force is moved along the
bark to create a moving localized pressure wave,
it produces a separation of the bark from the un-
derlying wood causing the bark to break into
pieces which cleanly separate from the wood
without slivering or otherwise damaging the sur-
face layer of wood.

It is also believed that the traveling pressure
wave operates to tension the bark as though by
a rubbing action to raise a bulge ahead of the
pressure zone, which pulls the bark off the wood
surface. Liquid pressure from sap squeezed out
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of the cambium layer and sap wood around the
pressure area may also operate to separate this
layer from the wood when there is considerable
liquid present in this zone. Still other effects not
- presently known or understood may also-con-
tribute in producing the desired separating ac-
tion, but it is not intended to limit the invention
by analytical explanations except as to the limi-
tations imposed by the appended claims.

In one form of machine which has been devised
to carry out the steps of the method, the log to
be barked is supported in a lathe for rotation on
a horizontal axis. The pressure applying tool
is carried on the end of a piston rod extending
from an air cylinder disposed approximately ra-
dially with respect to the axis of rotation of the
‘log. While the log is rotating air is admitted to
the cylinder to press the tool against the bark
surface with sufficient force to produce the above
described pressure wave in the bark layer with-
out deforming the underlying wood. The cylin-
der is mounted in a fixed position on a lathe car-
riage or the like so that as the log revolves the
tool and the pressure wave it produces are caused
to travel relatively around the log. This action is
preferably started at one or more stations along
the log, the ¢arriage being traversed along the
log to move the tool or tools to new bark areas.

The method will be described in greater detail
in connection with the accompanying drawings
illustrating a present form of barking machine
for carrying out the method, although it is to be
understood that the apparatus may take other
forms and that the present arrangement of ma-
chine elements is not necessarily essential to the
successful operation of the method.

In the accompanying drawings:

Figure 1 is a cross sectional view through a
machine arranged to carry out the method of the
present invention on a log mounted therein;

Figure 2 is a side elevation view taken on the
line 2—2 of Figure 1, showing the nature of the
barking action accomplished by the present
method;

Figure 3 is an-enlarged detail view of the bark-

ing tool shown in Figure 1, the roller being illus- *

trated in section;
Figure 4 is a fragmentary cross sectional view
showing a different form of barking tool which

may be employed in the performance of the pres-

ent method[, and];

Figure 5 is a similar view of a modification of
the type of tool shown in Figure 4L.], and;

Figures 6, 7 and 8 are illustrations of action
which may occur with the tools and arrange-
ments respectively of Figures 1, 4 and 5.

In the apparatus illustrated in the drawings
the numeral 10 designates a log having an outer
layer of bark Il adhering to the outer sap wood
of the log at the cambium layer 12. Means are
provided for rotating this log with respect to a
barking tool 13, but it is to be understood that
the present method may be practiced by holding
the log stationary and movineg the tool, and by
producing other typés of relative movement be-
tween the tool and the log than pure circular mo-
tion. The relative motion may, for instance, be a
combination of longitudinal and cireular motions.
Any suitable means may be provided for support-
ing the log for rotation with respect to the tool
13, the present barking machine comprising es-
sentially a large lathe having sufficient capacity
to receive logs of the desired length and diameter.
The lathe illustrated has a pair of face plates 14
and {5 integrally associated with large spur gears
16 and (1 by which they may be rotated by suit-
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able driving mechanism. The gear {6 and face
plate 14 in the present instance are driven by a
small pinion 18’ with the face plate 15 and gear
1T remaining stationary, although these elements
may also be driven by another pinion gear if de-
sired. The log 10 has square cut ends to which
are attached the plates 18 and (§ geometrically
centered on each end surface. The plate {8 is
supported on a spindle 20 and rotated by integral
lugs or dogs 21 projecting into the usual radial
slots 22 in the face plate (4. The plate 19 is
supported by a spindle 23 which may be moved
axially by a hand wheel 24 in chucking and un-
chucking the log. This chucking arrangement
provides for centering the log on the spindles so
as to equalize, as far as possible, any eccentricity
or lopsided growth whereby the log is rotated
substantially on its geometrical axis without re-
gard to the position of the center of the growth
rings of the wood. The power drive for the
pinion [(8) 18’ includes the usual clutch and
speed changing mechanism to control the sur-
face speed of the log relative to the tool 3. Other
chucking arrangements may be devised for logs
not having square cut ends.

The numeral 30 designates a rigid supporting
member for a carriage 31 which may be traversed
along the length of the log by means of a hand
wheel 32. The carriage 31 is provided with a
cross slide 33 for a tool support 34 which may be
moved radially of the lathe axis by means of a
hand wheel 35 to adjust a tool in accordance
with the diameter of the work in the lathe. On
the tool support 34 is fixedly mounted a base 3§
carrying an air cylinder 37 and a pair of slide
bearings 38 for a piston rod 40. The barking tool
13 is mounted on the end of the piston rod in a
position to engage and press in a substantially
radial direction against the bark surface of the
log as the latter rotates in the lathe, the cylinder
37 being of sufficient length to provide a piston
rod stroke in excess of variations in the radius
of the log as chucked. Adjustment for different
size logs is made through crank 35 so that the
piston will not reach either end of its stroke as
the lobes and hollows on the bark surface pass
under the barking tool.

Operating air for the cylinder 37 is introduced
through a pipe 41 under the control of a manual
valve 42. The numeral 43 designates a pressure
gauge and the numeral 44 an exhaust valve for
relieving the pressure in the cylinder when the
valve 42 is shut off. This arrangement provides
a single acting pressure cylinder in which the
piston rod may be retracted by hand when the
valve 44 is opened, but a double acting cylinder
may be used having a four way valve connected
in the usual manner to retract the piston rod by
air pressure if desired. The gauge 43 indicates
the operating pressure in the cylinder, and the
valve 42 is preferably of a type which may he
cracked slowly and then closed to produce an
operating pressure less than the pressure in the
line 41 when desired.

Different forms of barking tool may be used
in practicing the method of the invention. The
tool 13 comprises a roller 50 mounted on ball
bearings 5§ for rotation around a central pin 52
in a bifurcated block 53 having a socket 54 re-
ceiving the end of the piston rod 40. In the pres-
ent embodiment the roller 50 is relatively narrow
and small in diameter in relation to the dimen-
sions of the log, the optimum dimensions for the
diameter and width of the roller being deter-
mined principally in relation to the operating
force exerted upon the piston rod to produce
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the desired unit pressure against the bark. The
roller in Figure 1 has a radius approximately
equal to the thickness of the bark but this rela-
tionship is not critical as the present roller pro-
duces a satisfactory barking action on bark sev-
eral times as thick in relative dimensions. The
tool 13 as illustrated is cylindrical and hznce in
every position on the log to be Larked it provides
on each side a wedging space between it and the
cambium layer into which bark may be crowded
by relative movement of the tool and log in either
of two opposite directions.

The line 60 indicates the level of the spindle
centers in the lathe, which is here shown as coin-
ciding with the growth center of the log, and the
line 61 :designates the axis of the piston rod 49.
In Figure 1 it will be noted that the piston rod
axis 61 is horizontal and slightly above the center
of the lathe spindles. This relationship is not
important to the use of the roller tool 13, but is of
importance in coninection with another form of
barking tool to be presently described. The
barking tool 13 is therecby seen to have a line
of action on the line 6!, causing the relatively
small cylindrical roller 58 to be pressed into the
pbark in a circular track around the log as the
latter revolves. The roller rides over the bark
irregularities and produces a traveling pressure
wave extending laterally forwardly and rear-
wardly on all sides of the roller, and inwardly
through the cambium layer to the relatively hard
sap wood surface underneath. The pressure of
the air employed in the cylinder 31 is sufficient to
produce some compressive deformation and
crushing of the bark immediately under the roller
whereby the roller has actual contact with the
park surface over a considerable portion of the
projected area of the roller as shown.

In a barking operation the log is first chucked
in the manner described and the lathe put in
operation to rotate the log in the direction indi-
cated by the arrow 62. Compressed air is then
admitted to cylinder 37 to build up a desired
indicated pressure in the gauge 43 to press the
tool 13 against the bark surface with the neces-
sary unit pressure on the bark. The barking
operation may be started at any point along the
log, but when a single parking tool is used it is
most expedient to begin with the first contact of
the tool at one end of the log. Pressure of the
tool causes pieces of bark extending several
inches on either side of the tool track to separate
themselves from the undetrlying wood and break

. off from the surrounding bark leaving spots of
bare wood exposed. As the log revolves and the
tool moves horizontally, additional pieces of bark
break off in the same manner until the log is
substantially bark free.

As the roller passes over the bark it alternately
yolls and slides as bark fragments become wedged
in the included angle between the solid bark sur-
face and the arcuate surface of the roller. Since
the included angle between the roller and the
bark surface widens from a 2ero value at the
point of tangency up t0 90 degrees at the side
of the roller, it is considered to be relatively un-
important whether the line of action 61 on the
tool is directed on a level above the spindle level
or coincident therewith. In any case, the in-
cluded angle between the roller and the solid bark
surface forms a wedging space in which the unit
pressure increases from zero to a maximum at

some point on the periphery of the roller. The
pressure appears to shift
of tangency when loose

point of maximum unit
forwardly of the point
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bark material piles up under the roller to pro-
duce a sliding rather than a rolling contact, but
in either case the tool produces a compression
pressure wave extending through the cambium
layer of the bark and traveling around the log,
which pressure wave is found to be effective in
removing the bark from the log.

The optimum values of the maximum unit pres-
sure and the speed of travel of the pressure wave -
depend upon the species of tree, the size of tree,
thickness of bark, the condition of the bark, and
other variables. The condition of the bark at the
time of the barking operation is affected by the
conditions of growth under which the bark was
formed, by the season of the year in which the
tree was cut, and by the nature and duration of
the seasoning of the log between the time the
tree was felled and the barking operation. The
condition of the bark is also, of course, affected
by the latitude, altitude and climatic conditions
of the locality where the tree grew. In view of
these many variables which must be taken into
consideration, applicants do not deem it impor-
tant to specify particular values for unit bearing
pressures of the tool and relative speeds of the
tool with respect to the bark surface. It will,
therefore, be apparent that the speed of the lathe
and the operating pressure of the cylinder are
to be regulated and coordinated by experience
in accordance with the type and surface area
of the barking tool to produce the mode of oper-
ation herein described. When different logs are
received in the barking mill it becomes necessary
to change these variables just as adjustments
must be made for different kinds and conditions
of wood in other wood and wood product treating
apparatus. It has been found that when the air
pressure is too low or the lathe speed too great,
bark is not satisfactorily removed, and, of course,
it is obvious that there would be a certain mini-
mum air pressure below which the tool would
have no appreciable effect upon the bark. A
high operating pressure, of course, increases the
size of the machinery from a strength standpoint
and increases the power demands of the lathe.
Assuming the machine to be sufficiently strong
and powerful, a limitation on the maximum oper-
ating pressure is imposed by the amount of
damage to the wood surface which may be
tolerated. In general, a higher operating pres-
sure removes bark more quickly. That is to say
that with the optimum speed of rotation, fewer
turns are required in the same track or region.
However, if the operating pressure is too high a
certain amount of slivering occurs in the sap
wood layer, caused by the pressure of the tool
against the log, which is objectionable both be-
cause of damage to the wood and because of the
inclusion of wood slivers in the removed bark.
The general rule of thumb may, therefore, be
advanced that it is advantageous to increase the
operating pressure up to just less than the point
where slivering of the wood occurs, to attain the
maximum barking speed consistent with the de-
sired quality of the product. :

With bark between the tool and the cambium
layer there is no danger of slivering the wood be-
low the bark. The danger of sitvering arises when
the bark is absent and the full force of the tool
is exerted on the wood. Where wood-free bark
is desired the force exerted by the tool must be
insufficient to effect slivering in the circum-
stance that the tool rides wholly on the wood.
Bark on many logs lacks tensile strength when

_separated from the wood, so that in movement
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of the tool over a log the bark breaks and falls
away in pleces. Otherwise, the bark would be
merely loosened as a sleeve around a wholly de-
barked log. On many logs when the tool is
started at one end of the log and is relatively
moved in a circumferential band about it riding
only on the bark, the tool may make several revo-
lutions before a piece of the bark breaks away
Jrom the loosened band of bark, the loosening
being effected by compression and release as de-
scribed. When the tool approaches the resulting
bared region, it moves into it and then rides on
the bared wood. Under this condition the active
force from the tool on the log may be sufficient
to cause slivering and it may be lessened by con-
trol to avoid slivering. :

It is at this point that the said wedging space
becomes highly important in action which may
follow. As the bared region moves relatively to
the tool, the edge of the approaching bark which
bounds the bared area rides into the wedging
space while the tool bears on the wood. The tool
either climbs up onto the bark or it remains on
the wood. When it remains on the wood the ac-
tion involves compression and release with shear-
ing. The bark is crowded into the nip between
the tool 13 and the cambium layer. Being rela-
tively spongy compared to the wood, the bark is
densified to a more solid form in the nip to a
point where is it blocked and held stationary in
the nip while the log moves on, all relatively to
the tool. This results in separating the com-
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pressed bark from the wood at the cambium layer =

forward of the tool by a shearing action at the
cambium layer. During this action there is an
important accompanying condition which greatly
lessents any slivering tendency of the tool on the
bared wood, so that if there is an applied force
which is sufficient to sliver the wood, it is ren-
dered insufficient under the existing conditions,
In compressing the bark in the nip as aforesaid,
the total force applied to the tool is divided, one
component less than the whole being exerted di-
rectly on the wood and another component less
than the whole being exerted on the bark com-
pressed in the nip,

When the total applied force is decreased to
the point that the said edge of the bark at a
bared spot will lift the tool and ride under the
tool, then the action of debarking is that of com-
pression and release as first described, but that
type of action is relatively slower than the ac-
tion of compression and release with shearing.
Accordingly, by increasing the force from the tool
up to just less than the point where slivering of
wood wo:ld oceur with all the force applied to
the wood, the mazimum barking speed without
slivering may be attained.

Figure 2 illustrates the action of the barking
tool in removing bark in the manner described.
The numeral 55 designates successive tracks
made by the roller element 50 in different ad-
justed positions of the carriage 31 along the
log. For the purrose of illustrating the action
of the barking tool, it is assumed in Figure 2 that
the carriage is maintained in a fixed position
until all the bark is removed from a particular
zone of the log, after which the carriage is moved
to a new position to repeat the action on a new
zone of bark. Thus the distance Jbetween suc-
cessive tracks 85 indicates the amount of move-
ment of the carriage between its successive posi-
tions. It is, of course, understood that instead
of shifting the carriage in increments from one
fixed operating position to the next, it may be
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moved slowly and continuously by a screw thread
or other continuous feed or-{raversing mecha-
nism.

In Figure 2 the bark hag been completely re-
moved from the left end of the log, exposing the
bare sap wood in the region designated by the
numeral 56, the unbarked ares being designated
by the numeral 1i. The log has accordingly
made several turns with the tool in its present
position, making a track 55 which is indicated by
definite lines on the drawing but which, in fact,
may not readily be visible to the eye until still
more turns have been made, With the log turn-
ing in the direction.indicated by the arrow 62, it
will be seen that some of the bark has already
been removed from the previous passages of the
tool thereover, and that in the passage of the
tool depicted in the drawing most of the re-
maining bark has been removed, leaving in view
at the instant depicted only the islands of bark
5T and a peninsula of bark 58 behind the tool.
Such islands and peninsulas of bark may be
sheared off in individual chunks when the tool
next encounters the edge thickness of bark, but
if the bark does not yield immediately to a shear-
ing action the roller will climb up on the outer
surface of the bark and subject these areas to
further pressure treatment until the bark finally
vields. and becomes detached from the under-
Iying wood. As stated above, an increase of the
force applied to the tool up to a value just short
of the slivering point, will generally be effective
to prevent the roller 50 climbing up the edge of
island 57 or peninsula 58, with the result that
the bark is released in chunks at the cambium
layer when the tool encounters such edge. The
Jorce to shear comes from the relative rotation
between the tool and the log. The piston rod 40
is moved back and forth against the resilient
cushion of air in the cyl'nder 37 as the roller
passes over the irregular surface. Thus on each
Suceessive passage of the tool in the last track
55, the bark area diminishes and the bare wood
area increases until all the bark is gone.

If the carriage 31 is traversed gradually the
action is the same exeept that the track 55 makes
a continuous spiral so that the center of the
roller never passes over the same point twice.
Nevertheless, the pressure wave produced by the
roller passes repeatedly over each area of the log
until it has moved into a new Zone, the rate of
traverse being regulated to produce a maximum
rate of bark removal.

If higher air pressures are employed the length
of the face of the roller 50 may be made cor-
respondingly longer for line contact instead of
Spot contact to apply the pressure wave over a
greater length of log to remove more bark in
each 360 degrees of track. If the carriage is
traversed by a continuous feed, the feed rate may
be adjusted to a higher speed when ga longer
roller is used.

This method of barking is very economical of
mechanical energy. The air Pressure supply for
the cylinder 37 has very little demand thereon be-
cause its only function is to hold the barking tool
resiliently against the log. Also, relatively little
energy is required to turn g fairly smooth round
log under the barking tool when the log is prop-
erly chucked in the lathe. Additional torque is
required to produce a shearing action on the
bark, and if the roller 50 is of such diameter in
relation to the bark thickness that considerable
shearing action occurs against the edges of the
bark or of islands and peninsulas of bark, then suf.-
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-fictent torque must be supplied momentarily by
motor or fiywheel to meet these additional de-
mands, but in return for this additional energy in-
put a higher speed of bark removal is obtained.
On large diameter trunk sections where the bark
is unusually thick and rough on its surface, a rela-
tively large additional amount of energy may be
required to perform the shearing function, but in
such case there is an increased yield of bark to
justify the added energy requirements.
whole, the present method is much quicker and
more economical in its power requirements than

N conventional methods of barking logs.

One explanation of the action of the pressure
wave in initially loosening the bark from the
wood is illustrateed in Figure 1. The bark layer
appears to be stretched and moved by the roller
50 to some extent in somewhat the manner that
a dough sheet is stretched by a rolling pin, or a
carpet is moved on the floor under a rolling wheel.
The numeral 63 designates a bulge raised by such
stretching and movement, comparable to the bulge
raised in the dough sheet or carpet ahead of a
rolling object, which bulge in the bark tends to
raise the cambium layer underneath, as exagger-

© atedly [exaggerately] represented by the space 64
eft between the bark and the wood. Applicants
do not necessarily propose this explanation as the
predominant action of the roller, but merely men-
tion the possibility that this effect contributes
materially to the joosening of the bark, regard-
less of whether the barking tool takes the form
of a roller or button.

Towever, even if the actual bark displacement,
or movement, laterally by way of stretching is
very small, or inconsequential, in a particular
specimen, it is nevertheless [nevertheless]evident
that under the point or line of application of pres-
sure the relatively yieldable bark is locally com-
pressed against the relatively hard wood surface
underneath., This differential compression tends
to produce a concave curvature in the bark stratum
to pull or lift the bark cambium layer off the un-
deformed wood surface around the perimeter of
the pressure zone. Expressed in terms of stress
and strain the differential compression phenom-
cnon may be said to comprise a central zone of
perpendicular compression producing bending
strains in the bark extending outwardly beyond
the margin of the compression zone, and perpen-
dicular tension in the bark and between the bark
and wood immediately around the compression
zone. Thus the pressure wave is so-called be-
cause it produces in the bark layer a central
zone of compression surrounded by a perimetric
zone of tension which may be visualized as pro-
ducing a saucer-like deformation of the bark
layer when the pressure is applied by “point”
contact. When the pressure is applied by “line”
contact the deformation is trough shaped.

When such a pressure wave is moved relative
to the bark the tension zone manifests itself
as a bulge predominantly on its leading side, re-
ferred to the relative direction of motion, as
shown in Figure 1. This eccentric strain pattern
is believed to be due not only to lateral stretch-
ing or pulling of the bark as explained above,
but also to the fact that the bark does not quickly
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expand perpendicularly immediately behind the -

tool as & perfectly elastic medium. Mechanical
hysterysis of the bark material would, of course,
operate to make the radius of curvature of the
bark depression less on the trailing side than on
tne leading side of the tool. Thus by moving
the tool relative to the bark the bending and
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tension strains are amplfied on the leading side
of the pressure center sufficiently to cause separa-
tion and breakage of the bark. As hereinabove
mentioned, applicants do not preclude the possi-
bility that still other factors, presently unknown,
may contribute madterially to the loosening of the
bark, but the foregoing explanations appear to
be consistent with the observed operation of the
apparatus,

A different form of barking tool is shown in
Figure 4. The tool §5 is merely a steel button
having a square iace, with rounded edges, in &
plane perpendicular to the piston rod 40. By
yeason of the position of .the piston rod on the
line 61 slightly above the level 60 of the lathe
spindles, thereisa small included angle or wedging
space 66 between the face of the tool and the gen-
erally arcuate suriace of the bark on the log. ‘This
proauces an eccentric loading of the tool with &
region of maximum unit pressure along the trail-
ing edge of the tool and a region of relatively
small unit pressure on that part of the tool face
which first encounters the pbark. This tool exerts
a rubbing action which, by reason of the force
applied to the piston rod, creates a traveling pres-
sul'e wave extending through the cambium layer
of the bark with the same general resuit produced
by the previously described tool 13. .On a rela-
tively smooth bark surtace before any Dpieces
of bark have been dislodged, the action of the
tool 65 is substantially the same as the action of
the tool 13, but, aiter pieces of bark have broken
out, the side of the tool exerts somewhat more
shearng action against the edges of the bark
jsiands and peninsulas than is exerted by the
roller suriace 52. This advantage is desirable for
rapid batking, but it imposes severe stresses on
ihe mechanism when the bark is thick and tight.
For this reason the barking tools 13 and 65 are in-
terchangeable in the present apparatus with the
tool 13 operated on the line of action 61 which is
round best for the tool 65. The two tools may
thereby readily be interchanged to exert the most
effective action on different types of bark. The
tool 65, in general, imposes the same operating
limitations as the tool 13. Higher operating pres-
sures produce iaster bark removal, but these
must not be high enough to damage the sap wood
and contaminate the bark with wood slivers when
the tool rubs on the bare wood.

Another torm of barkmg tool is shown in Fig-
ure 5. Here the tool 61 has a rubbing face in a
plane formung an angle 68 with a plane perpen-
dicular to the piston Lpitson] rod 44. The piston
rod 4J may thereby be disposed with its line of
action coincident with the level line 60 through
the lathe centers. The face angle 68 then be-
comes the included angle between the tool face
and a tangent to the bark surfacel.] providing a
wedging space between the tool and the cambium
layer converging tangentially of the latter. As
has previously been stated, the roller tool 13 may
also be employed on this line of action, thus mak-
ing it interchangeable with the tool 6T as well as
with the tool 65.

Figures 6, 7 and 8 show the described action of
compression and release with shearing, respec-
tively, by the tools 13, 65 and 67. The illustra-
tions are diagrammatic pecause actual conditions
are complicated by the bark being removed as it

moves away from the tool and the log at the same
time that the illustrated action occurs. i
Figure 6 represents the tool 13 of Figure 1 as
. it acts on the log while approaching the bark edge
of an island 57 or peninsula 58 as described with
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* reference to Figure 2. The tool 13 rides on the
already exposed cambium layer 12. As illus-
trated, the bark 11 is as thick as the radius of the
tool. The outer layer 71 of the bark approaches
an obstructing wall provided by a portion of the
cylindrical face of the tool 13 and thus en-
counters a force tending to shear it from the
underlying layer of bark. The inner layer 72 of
the bark approaches the nip 73 between the roller
13 and the cambium layer 12 at such an angle
that it becomes compressed in the nip, the more
so the deeper it enters. From the inner layer 72
to the outer layer 71 the action changes from
compression of the bark onto the wood substan-
tially radially of the log at the tip of the nip to
simple mechanical shearing at the outer layer 71,
In the wedging space represented by the nip 73,
the bark compress becomes more and more densz
to the point where it acts somewhat as a solid
and as such is held stationary while the log
moves on in the direction of arrow 62. This
shears the bark from the wood at the cambium
layer. These extremes of action result in forc-
ing loosened bark outwardly as indicated by
the arrows 74. It is to be understood that the.
Joregoing explanation depicts the forces and
action, without attempting to indicate the com-
plications resulting from bark escaving from the
nip dblocking the entrance of bark into the nip.
The releasing action at the cambium layer and
the shearing action at the outer layer 71 no doubt
oscillate over a range extending away from the
tool by reason of the escaping bark. .
Figure 7 illustrates the shearing action with the
tool 65 of Figure 4. Ag stated above the side 75
of the tool 65 acts to shear bark when acting
against the edges of bark. The outer layer 71 of
the bark lies where a thickness of it inwardly to
the dottled line 76 approaches the tool side 75 and
is mechanically sheared or scraped away from
the inner region between the line 76 and the
inner bark face 72. The inner bark portion
76~-72 i3 s0 positioned that it enters the wedge-
like space 77 between the log-contacting areq of
the tool 65 and the cambium layer 12. In this
space 77 the bark is compressed and sheared from
the wood of log 10 at the cambdium layer 12 as
described with reference to Figure 6, the escap-
ing bark being represented by the arrows 78,
Figure 8 illustrates the shearing action with
the tool 67 of Figure 5. The action is the same
as in Figure 7, only the shape of the tool and its
location differ. Because the tool 67 has a bigsed
face 81 it may ride on the radial line 60 as illys-
- trated. The numerals and explanations given in

. Figure 7 apply also to Figure 8.

It is to be understood that the direction of
movement of the tool is such that the described
wedging space advances to crowd bark into it, the
preferred motion in the case of a single tool being
such as to create a spiral path around the log.

Although only a single tool 13 has been shown
In the drawings to Mustrate the method of the
Invention it is apparent that a gang of such tools
may be mounted on individual piston rods in a
plurality of cylinders carried by the carriage 3f
to increase the output of the machine and reduce
the carriage travel. Quick chucking means are
also desirable to reduce the time and handling for
each log. :

Still further variations in the construction and
arrangement of apparatus for practicing the
method will occur to persons skilled in the art,
and all such modifications of the application of
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the method within the scope of the appended
claims are included in the invention.

Having now described our invention and in
what manner the Same may be used, what we
claim as new anq desire to protect by Letters
Patent is:

1. The method of barking a log such as used for
the production of wood veneer, pulp and the like,
comprising impressing against the surface of the
bark an approximately radially directed compres-
sive force over an area of small dimensions rela-
tive to the diameter of the log to follow the con-
tour of the log, and moving the compressive force
longitudinally ang circumferentially of the log,
said force being of sufficient intensity to compreass
the bark and cause failure of the bond between
the bark and the log.

2. The method of removing the bark from logs
such as used for the production of wood veneer,
bulp and the like, comprising applying against
a small area of the bark surface on a log a con-
tinuous compressive force of sufficient intensity
to cause the bark to break and separate from the
log, and moving the point of application of said
force relatively around and longitudinally of the
log and into hollows and depressions in the bark
surface for removing the bark from the log in the
path-of said movement,

3. The method of removing bark from logs as
defined in claim 2 wherein the compressive force
is applied against the hark surface of the log in
substantially a radia] direction.

4. The method of removing the bark from logs
comprising supporting a log by its ends, applying
a continuous compressive force against a small
area of bark surface on the log of sufficient in-
tensity to cause failure of the bongd between the
bark and the log, creating relative longitudinal
movement between the log and the point of ap-
plication of said force, and rotating the log to

the bark from the log
in the path of said movement,

5. The method of removing the bark from logs
such as used for the production of wood veneer,
pulp and the like, comprising applying g localized
bressure against a small area of the bark on a log,

into hollows and depres-
sions in the surface of the log, said bressure being
of sufficient intensity to cause the bark to break
and separate from the underlying wood surface.

6. The method of removing bark from logs as
defined in claim 5 wherein the surface of the log
is moved under g, rolling pressure.

7. The method of removing bark from logs such
as used for the production of wood veneer, pulp
and the like, comprising imposing a localized pres-
Sure against the bark within an area of small di-
mension relative to the surface of the log and of
sufficient intensity to cause the bark to break and
separate from the log, and moving the area of
application of saiq bressure relatively around and
longitudinally of the log to create g traveling pres-
sure against the bark layer.

8. The method of removing bark from logs as
defined in claim 7 wherein the bressure imposed
against the bark ig a yieldable pPressure,

9. The method of removing bark from logs as
defined in claim 7 wherein the pressure s sufficient
to break the bark and cause it to Separate from the
log at the cambium layer but is Insufficient to
crush the wood on the surface of the log,

10. The method of barking a log such as used
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for the production of wood veneer, pulp and the
like, comprising impressing against the surface of
the log an approximately radially directed com-
pressive force over an area of small dimensions
relative to the diameter of the log to follow the
contour of the log, and moving the compressive
force longitudinully and circumferentially of the
log, said force being of sufiicient intensity to com-
press the bark and cause failurc of the bond be-
tween the bark and the remainder of the log.

11. The method of barking a log such as used
for the production of wood veneer, PUlD and the
like comprising impressing against the surface of
the log an approxrimately radially vielding and di-
rected compressive force over an area of small di-
mensions relative to the diameter of the log to
follow irreqularities in the contour of the log, and
simultaneously forming a wedging space between
said area and the cambium layer which space eI~
tends substantiully tangentially to the log, and
relatively moving the compressive force circum-
ferentially of the log in a direction to crowd bark
into said wedging space, said force being of suffi~
cient intensity fo compress the bark and cause
failure of the bond between the bark and the re-
mainder of the log.

12. The method of barking a log such as used
for the production of wood veneer, pulp and the
like comprising impressing against the surface of

the log an approzimately radially yielding and di- °

force over an area of small di-
mensions relative to the diameter of the log to
Jollow irregularities in the contour of the log, and
simultaneously forming a wedging space between
said area and the cambium layer which space ex-
tends substantially tangentially to the log, and
relatively moving the compressive force longitudi-
nally and circumferentially of the log in a direc-
tion to crowd bark into said wedging space, said
force being of sufficient intensity to compress the
bark and cause failure of the bond belween the
bark and the remainder of the log.

13. The method of removing bark from logs
which comprises applying a vielding substantially
constant compressive force to a log in a substan-
tially radial direction over an area of small di-
mensions relative to the diameter of the log to
follow irregularities in the contour of the log, and
simultaneously jorming a wedging space between
said area and the cambium layer which space ex-
tends substantially tangenticlly to the log, rela-
tively moving the compressive force circumferen-
tially of the log
layer of bark into said wedging space,

rected compressive

in a direction to crowd the inner
and shear-
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ing the outer layer of bark from said inner layer
at the entrance to said wedging space, said force
being of suficient intensity to compress the bark
and cause failure of the bond between the bark
and the remainder of the log.

14. The method of removing bark from logs
which comprises applying & yielding substantially
constant compressive force to a log in a substan~
tially radial direction over an area of small di-
mensions relative to the diameter of the log to
follow irregularities in the contour of the log, and
simultaneously forming a wedging space between
said area and the cambium layer which space ex-
tends substantially tangentially to the log, rela-
tively moving the compressive force longitudinally

. and circumferentially of the log in a direction to
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crowd the inner layer of bark into said wedging
space, and shearing the outer layer of bark from
said inner laver at the entrance to said wedging
spuace, said force being of sufficient intensity to
compress the bark and cause failure of the bond

‘between the bark and the remainder of the log.

15. The method of barking a log which com-
prises applying a substantially constant vielding
compressive force substantially radially to the
curved surjace of a log over an Grea of small di-
mensions relative to the diameter of the log to
follow irregularities in the contour of the log, and
simultaneously forming a wedging spuace between
said area and the cambium layer, and relatively
moving the compressive jorce in a direction to
crowd bark into said wedging space, said force
being of sufficient intensity to compress the bark
and cause failure of the bond between the bark
and the remainder of the log.

ROBERT D. PAULEY.
T.OUIS A. McCANNA,
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