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ABSTRACT

An adjustable profiling head for a wood cutting apparatus. There is a first body
portion for carrying a plurality of first knives and a second body portion for carrying a
plurality of second knives. The cutting edges of the knives define respective cutting
surfaces of revolution about an axis that have different mean diameters for the two body .
portions. In one aspect of the invention, the body portions are adapted to receive the
respective knives by associated knife clamping mechanisms that are adapted to be
removably mounted to the body portions with one or more first control plates
therebetween, for adjusting the radial positioning of the knives. In another aspect of the
invention, the body portions are adapted to be removably mounted to each other so that
the bodyﬂportions are disposed axially adjacent one another with one or more second
control plates therebetween, for adjusting the relative axial positioning of the knives of

one of the body portions with respect to the knives of the other body portion.
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ADJUSTABLE PROFILING HEAD FOR A WOOD CUTTING APPARATUS

Field of the Invention

The present invention relates to an adjustable profiling head for a wood cutting

apparatus, such as for use in log and lumber processing in a lumber mill.

Background of the Invention

In order to produce squared lumber from a log, curved or wany edges of the log
must be removed. To optimize the number of boards that can be obtained from the log,
boards of optimum size are 1dentified that will substantially fill the cross-sectional area of
the log, leaving a number of such wany edges. A profiling apparatus is used to cut or chip
away the wany edges, and this may be done before the boards are sawed fronﬁ the log.
Particularly, the profiling head cuts a corner that extends along the length of thé log and
that defines an outer side of one board and at least part of the upper or lower face of an
adjacent board. To cut the corner, the profiling head rotates about an axis and has at least
one set of first knives oriented at right angles to one another.

The speed of the profiling operation is increased if the wany edges for a number of
boards can be removed by the same profiling head. A profiling head that can be used to

cut away two wany edges at one time has at least one additional set of knives. The knives
of the additional set are disposed a different radial distance from the axis of rotation than
the first knives and are displaced axially therefrom as well.

For example, the first knives may be used to cut a first corner defined by an outer

side of a first board and at least part of the upper face of a second board that lies beneath
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and exténds beyond the first board. The additional knives may simultaneously be used to
cut an adjacent corner defined by an outer side of the second board and at least part of the
upper face of a third board that lies beneath and extends beyond the second board. The
difference in radial positioning of the first knives relative to the additional knives, as well
as th;a difference 1n axial positioning of the first knives relative to the additional knives,
may define either the thickness of one of the boards or the difference in width between
two adjacent boards. The absolute positioning of all of the knives of the profiling heads
used to profile the log, in concert with the positioning of the profiling heads themselves,
defines the dimensions of board lumber sawn from the log.

- Examples of adjustable profiling heads are found in Dietz, Disclosure Document
DE 44 19 324 (“Dietz”) and Linck, European Patent Application No. 96107714.6
(“Linck’). Dietz discloses an outer corner milling machine and an inner corner milling
machine, each resembling a pot, one lying at least partially within the other. Each of the
corner milling machines is adapted to cut a corner and is equipped for this purpose with a
cleaver on the circumference surface and a plane blade oriented at right angles to the
cleaver. “Adjustment units” are used to adjust the axial spacing between the two corner
milling machines. The “adjustment units” are not described, but appear to be electric
motors. Radial adjustment is not provided, and axial adjustment appears to require feed-
back control of the motors to find and maintain a command spacing. This spacing can
change as a result of the forces encountered by the milling machines and at least some time

will be required for the controller and feedback mechanism to restore proper spacing,

resulting in imprecise cutting.
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Linck discloses a milling head having a large diameter ring of cleavers and a
smaller diameter ring of cleavers. The cleavers have their cutting edges aligned with the
axis of revolution of the milling head. The cleavers are attached to cleaver carriers which
are fastened with screws to respective cleaver supports. The radial disposition of the
cleaver supports can be adjusted by loosening the screws. The cleaver supports can also}' 3
be moved 1n axial rails within the carriers and can be locked in at different axial positions
with terminal blocks and screws. Disksaw segments are installed between the cleavers in
the smaller ring. These are stated as being adjustable but no means for adjusting the
disksaw segments 1s disclosed. Moreover, while the position of the cleavers can be
adjusted both axially and radially, holding the cleavers in position depends on frictional
forces exerted by tightening screws, so that there is no provision for positively locking the
position of the cleavers.

Accordingly, there 1s a need for an adjustable profiling head for a wood cutting
apparatus that provides for radial or axial adjustment of the position of knives mounted to

the profiling head as well as positive and secure locking of a selected position of the

knives.

Summary of the Invention

The invention disclosed herein is an adjustable profiling head for a wood cutting
apparatus. Within the scope of the invention, there is a first body portion for carrying a
plurality of first knives and a second body portion for carrying a plurality of second knives.

The cutting edges of the knives define respective cutting surfaces of revolution about an
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axis that have difterent mean diameters for the two body portions. In one aspect of the
invention, the body portions are adapted to receive the respective knives by associated
knife clamping mechanisms that are adapted to be removably mounted to the body
portions with one or more first control plates therebetween, for adjusting the radial
posttioning of the knives. In another aspect of the invention, the body portions are
adapted to be removably mounted to each other so that the body portions are disposed
axially adjacent one another with one or more second control plaies therebetween, for
adjusting the relative axial positioning of the knives of one of the body portions with
respect to the knives of the other body portion.

Therefore, 1t 1s an object of the present invention to provide a novel and improved
adjustable profiling head for a wood cutting apparatus.

It 1s a further object of the present invention to provide an adjustable profiling head
for a wood cutting apparatus that provides for radial adjustment of the position of knives
mounted to the profiling head.

It 1s still a further object of the present invention to provide an adjustable profiling
head for a wood cutting apparatus that provides for axial adjustment of the position of
knives mounted to the profiling head.

It 1s yet a further object of the present invention to provide an adjustable profiling
head for a wood cutting apparatus that provides for both radial and axial adjustment of the

position of knives mounted to the profiling head.

It is another object of the present invention to provide an adjustable profiling head

that provides for positive and secure locking of a selected position of the knives.
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The foregoing and other objects, features and advantages of the present invention
will be more readily understood upon consideration of the following detailed description

of the invention, taken in conjunction with the following drawings.

Brief Description of the Drawings
Figure 1 1s an exploded view of an adjustable profiling head according to the

present invention.

Figure 2 is a side elevation showing two of four profiling heads as in Figure 1
being used to cut chips from a log.
Figure 3 is an end view of the profiling heads and log of Figure 2.

Figure 4A is a cross-section of an unprocessed log.

Figure 4B is a cross-section of the log of Figure 4A having wany edges removed

according to the invention.

Figure 4C is a cross-section of the log of Figure 4B showing boards sawn from the

log.
Figure 5 is a side elevation of the adjustable profiling head of Figure 1.

Figure 6 is a plan view of the adjustable profiling head of Figure 1.

Figure 7 1s an exploded detail of Figure 1.

Detailed Description of a Preferred Embodiment

Referring to Figure 1, an adjustable profiling head 10 according to the present
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invention adapted for rotation about an axis “L” preferably has two body portions 12a and
12b that are removably mounted to one another so that they are disposed axially adjacent

one another, such as by the use of bolts 15 extending through corresponding apertures

15a, 15b in the body portions 12.

Turning to Figures 2 and 3, four of the profiling heads are typically provided in a |
wood cutting apparatus, and each body portion 12 carries a set of removable knives. The
apparatus may be used for cutting any article of wood, but is typically used in a lumber
mill to convert logs to board lumber. In that context, a log 14 is passed in the direction
indicated by the arrow past the profiling heads, which cut the log to configure it from the
circular cross-section depicted in Figure 4A to that depicted in Figure 4B. By cutting
wany edges from the log with the profiling heads, the cross-section of the log as shown in
Figure 4B has been optimized for cutting pieces 18 of board lumber, as depicted 1n Figure
4C. The profiling heads may be moved in the direction of the arrows shown 1n Figure 3 to
accommodate logs of different diameters.

Returning to Figure 1, a preferred adjustable profiling head 10 according to the
present invention has two sets of knives 11, 13 with associated cutting edges 11a, 13a
However, variations in the number and disposition of the knives may be made without
departing from the principles of the invention.

In one aspect of the invention, as can be seen in Figure 1 with further reference to

Figure 5, the body portions 12 of the profiling head interlock together when disposed

axially adjacent one another so that the knives attached to the portion 12b are

overlappingly axially displaced with respect to the knives attached to the portion 12a.
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Where the cutting edges 13a are perpendicular to the axis “L” such as is shown, the
cutting edges define an annular cutting surface of revolution as the profiling head rotates
about this axis, though such an orientation of the cutting edges 13a is not essential to the
invention. The annular cutting surfaces of the two body portions 12a, 12b correspond to
the two cut surfaces defined by the dimension “a” in Figure 4B.

An outstanding feature of the profiling head 10 according to the first aspect of the
invention is that it provides for adjusting the relative axial positioning of the body portions
12, by the inclusion or deletion of one or more control plates 20, as shown in Figure 1.
Referring to Figure 4C, the difference “a” in the relative axial positioning of the body
portions defines either the thickness of one board 18, or a difference in the width of two
adjaceni boards 18 as depicted. The control plates provide for such positioning in
discrete, precisely defined steps, and positioning is positively and accurately maintained
without readjustment regardless of the amount of use and wear of the profiling head.
Adjusting the number of the control plates 20 adjusts the dimension “a.” The control
plates may be particularly adapted for this purpose by including apertures 15¢ matching
corresponding apertures 15a and 15b, permitting the bolts 15 used to mount the body
portions 12 together to pass therethrough. Other adaptations of the control plates 20 and
the body portions 12 may be employed to achieve the same function without departing
from the principles of the invention.

Turning to a second aspect of the invention, which may employed in conjunction
with the first aspect or separately, the knives 11, 13 are clamped to their respective body

portions 12 by associated clamping mechanisms 30. The clamping mechanisms are
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removably mounted to the respective body portions, such as by use of the bolt 32 as
shown in Figure 7. As shown, the bolt 32 clamps the knife 11 to a body portion 12 along
with the clamping mechanism itself, while a similar bolt 33 clamps the knife 13 to the
clamping mechanism. Other configurations of the clamping mechanism 30 for clamping

5  the k;lives 11, 13, and other schemes for removably mounting the clamping mechanisms tb -
the body portions 12 may be employed without departing from the principles of the
invention.

Where the cutting edges 11a are parallel to the axis “L” as shown, they define a

cylindrical cutting surface of revolution as the profiling head rotates about this axis,

10  though such an orientation of the cutting edges 11a is not essential to the invention. The
cutting surfaces defined by the cutting edges 11a for one of the body portions 12 generally
have a different diameter than the cutting surfaces defined by the cutting edges 11a for the
other body portion. For example, with reference to Figure 6, radially outermost tips “T"
of the knives attached to the body portion 12a define a circle having a first diameter, e.g.,

15 15.6", where similarly defined tips of the knives attached to the body portion 12b define a
circle having a smaller diameter, e.g., 12.0". The body portions themselves have different
diameters to provide for such base radial positioning of the knives, as can be seen by
inspection of Figure 1.

In addition, according to the second aspect of the invention, the profiling head 10

20 provides for adjusting the radial positioning of the knives 11, 13, from their base radial
positioning as defined by the body portions 12 themselves, by the inclusion or deletion of

one or more control plates 22 between the clamping mechanisms and the body portions
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12. The cutting surfaces defined by the knives 11 of the two body portions 12 correspond

to the cut surfaces depicted in Figure 4B defined by the dimensions “b” and “c,”

respectively. Adjusting the number of control plates 22 independently for the clamping
mechanisms associated with each of the body portions 12 provides for independent control
of the dimensions “b” and “c.” The control plates 22 may be particularly adapted for this}. |
purpose by including apertures 17a and 17b. The aperture 17a accepts the bolt 32 used
to mount the clamping mechanism 30 to the body portions 12, and the aperture 17b
accepts a pin 19 to hold the control plate in place during assembly. Other adaptations of
the control plates 22, the clamping mechanisms 30 and the body portions 12 may be
employed to achieve the same function without departing from the principles of the
invention.

Similar to the case of the control plates 20, the control plates 22 provide for
adjusting the position of the knives 1 1, 13 in discrete, precisely defined steps, and
positioning is positively and accurately maintained without readjustment regardless of the
amount of use and wear of the profiling head.

In addition to the outstanding advantages provided by the control plates 20 and 22
mentioned above, the control plates are highly economical to produce, and provide for
substantially reducing the mechanical complexity of the profiling head, resulting in further
savings in initial cost, maintenance and repair. By use of both sets of control plates 20 and
22. the dimensions “a,” “b,” and “c” shown in Figures 4B and 4C may all be optimized to

minimize the amount of the wany material that must be removed from the log and thereby

to maximize the size of the pieces 18 of lumber.
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In consideration of a third aspect of the invention, it may be noted by referring
back to Figure 2 that the log 14 may be curved, having a curved elongate axis 24. In that
circumstance, the heads 10 may all be moved together, upwardly or downwardly in the
direction of the arrows, to follow the curvature of the log as it is fed along the direction of
ﬂow: This permits profiling a curved log according to the invention in such manner as td.. :
follow the grain, which optimizes the strength of the resulting lumber. The curved boards
resulting from profiling the curved log may be Straightened in subsequent processing with
known techniques.

It will be recognized by persons of ordinary skill that the aforedescribed second
and third aspects of the invention apply as well to a profiling head having just one of the
body powrtions 12 or their equivalents, and that all three of the aspects described above

apply to profiling heads incorporating any number of additional body portions or their
equivalents, for cutting more than two corners.

It is further to be recognized that, while a particular adjustable profiling head for a
wood cutting apparatus has been shown and described as preferred, other configurations
and methods could be utilized, in addition to those already mentioned, without departing
from the principles of the invention.

The terms and expressions which have been employed in the foregoing
specification are used therein as terms of description and not of limitation, and there is no
intention in the use of such terms and expressions to exclude equivalents of the features
shown and described or portions thereof, it being recognized that the scope of the

invention is defined and limited only by the claims which follow.
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An adjustable profiling head for a wood cutting apparatus, comprising:

a body portion for carrying a plurality of knives having cutting
edges defining thereby a cutting surface of revolution about
an axis, said body portion being adapted to receive said
knives by respective clamping mechanisms for removably

clamping said knives thereto; and

a set control plates, wherein each of said clamping mechanisms is
adapted to be removably mounted to said body portion, and
wherein said clamping mechanisms are adapted to mount to
said body portion by one or more associated bolts passing

through an associated one or more of said control plates.

An adjustable profiling head for a wood cutting apparatus, comprising:

a first body portion for carrying a plurality of first knives having
cutting edges defining thereby a first cutting surface of
revolution about an axis, said first body portion being

adapted to receive said first knives by respective clamping

11
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mechanisms for removably clamping said first knives

thereto;

a second body portion for carrying a plurality of second knives
having cutting edges defining thereby a second cutting
surface of revolution about said axis, said second body
portion being adapted to receive said second knives by
respective clamping mechanisms for removably clamping
sald second knives thereto, wherein said first and second
body portions are adapted so that the mean diameter of said
first cutting surface 1s greater than the mean diameter of
said second cutting surface, and wherein said first and
second body portions are adapted to be removably mounted
axially adjacent one another so that the respective said

cutting surfaces are axially displaced with respect to one

another an adjustable amount.

3. The profiling head of claim 2, further comprising a set of first control
plates, wherein said first and second body portions are adapted to mount to one another

by a plurality of bolts passing through an associated one or more of said first control

plates.

12
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4. The profiling head of claim 2, wherein said first and second body portions
are adapted so that the mean diameter of said first cutting surface is greater than the mean

diameter of said second cutting surface by an adjustable amount.

5. The profiling head of claim 3, wherein said first and second body portions .
are adapted so that the mean diameter of said first cutting surface is greater than the mean

diameter of said second cutting surface by an adjustable amount.

6. The profiling head of claim 5, further comprising a set of second control
plates, wherein said clamping mechanisms are adapted to be removably mounted to said
body portions, and wherein said clamping mechanisms are adapted to mount to said body

portions by one or more associated bolts passing through an associated one or more of

said second control plates.

7. An adjustable profiling head for a wood cutting apparatus, comprising:

a first body portion for carrying a plurality of first knives having
cutting edges defining thereby a first cutting surface of
revolution about an axis, said first body portion being
adapted to receive said first knives by respective clamping

mechanisms for removably clamping said first knives

thereto;

13
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a second body portion for carrying a plurality of second knives
having cutting edges defining thereby a second cutting
surface of revolution about said axis, said second body
portion being adapted to receive said second knives by

5 respective clamping mechanisms for removably clamping ,.
said second knives thereto, wherein said first and second
body portions are adapted so that the mean diameter of said
first cutting surface is greater than the mean diameter of
sald second cutting surface by an adjustable amount, and

10 whereln said first and second body portions are adapted to

be removably mounted axially adjacent one another.

8. The profiling head of claim 7, further comprising a set of control plates,
wherein each of said clamping mechanisms 1s adapted to be removably mounted to said

15 body portions, and wherein said clamping mechanisms are adapted to mount to said body
portions by one or more associated bolts passing through an associated one or more of

said control plates.

9. A method for adjusting a profiling head, comprising the steps of:

providing a first body portion of the profiling head for carrying a

20 plurality of first knives having cutting edges defining thereby

14
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a first cutting surface of revolution about an axis, said first
body portion being adapted to receive said first knives by

respecttve clamping mechanisms for removably clamping

sald first knives thereto;

providing a second body portion of the profiling head fof carrying a
plurality of second knives having cutting edges defining
thereby a second cutting surface of revolution about said
axis, said second body portion being adapted to receive said
second knives by respective clamping mechanisms for
removably clamping said second knives thereto, wherein-
said first and second body portions are adaptéd so that the
mean diameter of said first cutting surface is greater than

the mean diameter of said second cutting surface;
providing a plurality of control plates; and

removably mounting one of said body portions to the other so as to
result in said body portions being disposed axially adjacent
one another with a selected one or more of said control
plates therebetween, so that the respective said cutting

surfaces are axially displaced with respect to one another a

selected amount.

15
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10. A méthod for adjusting a profiling head, comprising the steps of’

providing a first body portion for carrying a plurality of first knives
having cutting edges defining thereby a first cutting surface
of revolution about an axis, said first body portion being
adapted to receive said first knives by respective clamping

mechanisms for removably clamping said first knives

thereto;

providing a second body portion for carrying a plurality of second

knives having cutting edges defining thereby a second
cutting surface of revolution about said axis, said second
body portion being adapted to receive said second knives by
respective clamping mechanisms for removably clamping
sald second knives thereto, wherein said first and second
body portions are adapted so that the mean diameter of said
first cutting surface is greater than the mean diameter of

said second cutting surface;
providing a plurality of first control plates; and

removably mounting at least one of said clamping mechanisms from

said first body portion with a selected one or more of said

16
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control plates therebetween, so that the mean diameter of
satd first cutting surface 1s greater than the mean diameter

of said second cutting surface by a selected amount.

. 11.  The method of claim 10, further comprising providing a plurality of second
control plates and removably mounting one of said body portions to the other so as to
result in said body portions being disposed axially adjacent one another with a selected
one or more of said second control plates therebetween, so that the respective said cutting

surfaces are axially displaced with respect to one another a selected amount.
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