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(57) Abréegée/Abstract:

A cutter head (10) having blade unit mounting cavities (28) with spaced-apart mounting points (148, 150, 160) and a blade unit
(24). Each blade unit (24) has at least one blade edge (38) and Is configured to have the blade edge (38) disposed to align with the
blade edge (38) of another blade unit (24) each in other mounting cavities (28). This forms a substantially helical blade when each
blade unit (24) Is secured adjacent at least one of the spaced-apart mounting points (148, 150, 160).
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(57) Abstract: A cutter head (10) having blade unit mounting cavities (28) with spaced-apart mounting points (148, 150, 160) and a
O blade unit (24). Each blade unit (24) has at least one blade edge (38) and 1s configured to have the blade edge (38) disposed to align
with the blade edge (38) of another blade unit (24) each in other mounting cavities (28). This forms a substantially helical blade
when each blade unit (24) 1s secured adjacent at least one of the spaced-apart mounting points (148, 150, 160).
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CUTTER INSERT MOUNTING AND METHOD

Field of the Invention

The present 1nvention relates to helical cutters.
More particularly, the present invention relates to
improvements of helical cutters of the type disclosed in the

John S. Stewart U.S. Patents Nos. 5,603,365 and 5,738,156.

Background and Summarz of the Invention

The Stewart U.S. Patents Nos. 5,003,365 and
5,738,156 and the prior art references cited therein, teach
the nature of such helical cutter heads, the mounting of
inserts 1n helical arrangements on such cutter heads, and
the specifically disclosed cutters or blade units.
Reference 1s made to Fig. 5 in U.S. Patent No. 5,603,365,

for example, which shows a triangular shaped cutter or blade

unit 24 having a cutting edge 38 formed on a raised portion
39 along one edge. The blade unit has sides 32 which engage
or butt against the flat raised portions 30 of the
triangular cavities or recesses in the cutter. As pointed
out in these prior patents, the blade unit 24 may be made
from materials selected from the group consisting of
diamond, ceramic, carbide, high cobalt alloys, and high
speed steel. The cylindrical cutter or the cutter head
inserts disclosed in U.S. Patent No. 5,603,365 may be made
from ordinary steel which is relatively easier to fabricate.
Figs. 5 and 6 of U.S. Patent No. 5,738,156 show a preferred

structure 1n which individual blade units 24 are mounted

directly into triangular recesses formed in helical patterns

on the cylindrical cutter.

It has been determined that very significant and

substantial 1ncreases 1in repeatability are obtained by
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having one of the two sides 32 mount against one point while
the other side 32 mounts against two-points. The blade unit
24 is provided with a smooth, flat bottom which slides on a
smooth flat recess surface. The three-point contact on the
sides 32 of the blade unit 24 gives accuracy and
repeatability in positioning. This three-point mounting
system removes the variability of the cutters 24 which are

typically provided by a vendor of carbide blades. Even
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with typical vanability, the three-point mounting of the present invention works
accurately to position the blade units.

While a three-point mounting with a triangular blade, such as the blade
24, 1s preferable, 1t will be appreciated that blades having different shapes may be
positioned against three spaced-apart points accurately to position the blades 1n
helically disposed recesses. Preferably, the cutter will be machined or otherwise
formed to have recesses providing flat, upwardly facing surfaces for receiving blade
ﬁnits having flat, smooth bottoms to slide on such surface with the blade unit abutting
the three-points.

While the structure shown in Stewart U.S. Patents Nos. 5,603,365 and
5,738,156 have been found to be very good structures, the present invention provides
spectacular structures with a significant increase in the ability to produce a high
quality cutter head which is consistently repeatable. It will be appreciated irom the
disclosure of the prior U.S. Patents Nos. 5,603,365 and 5,738,156 that the present
invention provides a helical cutting edge about a cylindrical cutter with the edge being
provided by a plurality of triangular blade units received in helically arranged
recesses. The present invention improves the mounting of the triangular blade units
by mounting the sides 32 against three-points, rather than against two flat surtaces, as
taught by U.S. Patents Nos. 5,603,365 and 5,738,156, as well as provide greater
accuracy and repeatability 1n positioning. '

Accordingly, the present invention provides a cutter head for an
industrial woodworking machine, the cutter head including a generally cylindrical
portion, a plurality of circumferential, spaced grooves extending into the cutter head
body from the periphery of the cylindrical portion. The grooves include a plurality of
blade unit mounting cavities. Each of the blade unit mounting cavities comprises a
hole and spaced-apart mounting points. The hole receives a fastener to removably
secure a blade unit in each of the mounting cavities. Each blade unit comprises at
least one blade edge and is configured to have the blade edge disposed to align with
the blade edges of other blade units in other mounting cavities. This forms a
substantially helical blade when each blade unit is secured adjacent at least one of the

spaced-apart mounting points.
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The cutter head may also provide a helical series of trnangular pockets
formed therein with each pocket having two inwardly facing walls, a mounting point
on one wall and two mounting points on the other wall to provide three spaced
mounting points. In addition, each pocket has a hole to recetve a fastener to secure
the blade unit. Furthermore, the blade unit 1s triangular with a flat, smooth bottom, a
blade edge and two sides and configured to have the blade edge disposed to align with
another blade unit in other mounting cavities. This forms a substantially helical
blade when each blade unit 1s secured to 1ts mounting cavity in a cutter head, when
seated 1n the triangular pocket with said sides abutting the mounting points.

A method of changing blades in a cutter head for an industnal
woodworking machine may be provided. The cutter head includes a generally
cylindrical portion, a plurality of circumferential and spaced grooves extending into
the cutter head body from the periphery of the cylindrical portion. The grooves
include a plurality of removable blade unit mounting cavities adapted to receive
removable blade units. The method comprises removing blade units from the blade
unit mounting cavities, including loosening fasteners securing the blade units to the
blade unit mounting cavities. The method also includes mounting replacement blade
units in the blade unit mounting cavities by inserting blade units into the blade unit
mounting cavities, and urging faces of each of the blade units against positioning
points of each of the mounting cavities. The screws are then tightened by securing the
blade units to the blade unit mounting cavities forming a substantially helical blade
made up of blade units secured to the cutter head.

Another method of changing blades in a cutter head for an industral
woodworking machine comprises removing blade units from the blade unit mounting
cavities, and mounting replacement blade units in the blade unit mounting cavities to
be against three separate mounting points provided by each cavity.

Additional features and advantages of the invention will become
apparent to those skilled in the art upon consideration of the following detailed
deécription of the preferred embodiment exemplifying the best mode of carrying out

the invention as presently perceived.
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Brief Description of the Drawings

The present invention will be described hereinafter with reference to
the attached drawings which are given as non-limiting examples only, in which:

Fig. 1 1s a side view of a cutter head as shown in Fig. 6 of the Stewart
U.S. Patent No. 5,738,156;

Fig. 2 1s an enlarged perspective view of an individual blade unit as
shown 1n Fig. 6 of the Stewart U.S. Patent No. 5,738,156;

Fig. 3 1s a detail view of a cutter head recess and a cutter head insert
from Figs. 1 and 2 with the cutter head insert spaced apart from the recess;

Fig. 4 1s another detail view of the cutter head recess and cutter head
insert of Fig. 3 with the cutter head insert positioned in the recess;

Fig. 5 1s a detail view of the cutter head of Fig. 1 with an improved
cutter head recess and a cutter head insert spaced-apart from same; and

Fig. 6 1s another detail view of the cutter head of Fig. 5 with the cutter
head positioned 1n the improved recess..

Corresponding reference characters indicate corresponding parts
throughout the several views. The exemplification set out herein 1llustrates an
embodiment of the invention, 1n one form, and such exemplification is not to be

construed as limiting the scope of the invention in any manner.

Detailed Description of the Drawings
Figs. 1 through 4 show the existing art of a cutter head 10 with the

recesses or triangular pockets 28 having flat raised portions 30. The cutter head 1s
provided with an axial extending stub-shaft end 11, an intermediate section 13 and a
main body 16 axially extending from the intermediate body 13. Cylindrical body 16
1s provided with a series of helical grooves or indentations 17 1in circumferentially
spaced relationship throughout.

The blade units 24 are provided with flat sides 32 for engaging,
respectively, the flat sides 30 of the recess. (See Figs. 2 through 4.) It will be
appreciated that the recesses or pockets 28 are arranged 1n a helical pattern about the
cylindrical body of cutter head 10 as shown 1n Fig. 1. Such a cutter head 1s also

shown 1n Fig. 6 of U.S. Patent No. 5,738,156. Each triangular blade unit 24 1s

PCT/US00/20462



10

15

20

25

30

WO 01/08839

CA 02391318 2002-01-24

PCT/US00/20462
_5.
provided with a cutting edge 38 which 1s preferably ground with a curved edge.
When the triangular recesses 28 are filled with triangular blade units 24 as described
in U.S. Patent No. 5,738,156, the edges 38, each one of which is a straight edge,
forms a helical cutter blade 12. In the illustrated embodiment, the helical cutter blade
12 forms a helical angle 19 of about 30 degrees. It is appreciated, however that any
conventional helical angle for such cutter heads would also be sufficient.

Referring to Figs. 5 and 6, 1t will be seen that, within the present
invention, identical cutter blades 24 may be used in pockets 128 that are formed with
sides 130 best seen in Fig. 5. One of these two sides 130 1s provided with two-points
148, 150, while the other side 130 1s provided with a single point 160. In the
illustrated embodiment, the side that is provided with the two-points 148, 150, will be
the side that will be positioned on the cutter head so as to move 1n a direction
generally opposite the direction of an article (not shown) being cut. It will be
appreciated that, in accordance with the present invention, the side walls 130 may be
modified to provide seating points, or seating lands, or protrusions having various
configurations. It will be further appreciated that in the following example the recited
“points” 148, 150 and 160 are essentially lands or protrusions being discreet locations
against which sides 32 rest.

When the blade unit 24 is against the walls 130 as depicted in Fig. 6,
and a fastening element 26 is used in accordance with the prior Stewart Patents Nos.
5,603,365 and 5,738,156 to hold the blade unit in position, the blade unit 1s securely
and accurately positioned to position the cutter edge 38 in proper alignment with the
adjacent cutter edges 38 to provide a helical cutting edge 12 about the periphery of the

cutter head cylinder 10 as previously discussed.

Example

The present invention will now be described with respect to the
following example. This example is intended to be only representative of the manner
in which the principles of the present invention may be implemented 1n an actual
embodiment. In addition, this example is not intended to be an exhaustive
representation of the present invention. Nor is the following example intended to

limit the present invention only to the precise form which 1s herein exemphfied.
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Fig. 5 shows that points 148, 150 and 160 project outwardly 0.020 inch
(0.051 cm) as indicated by reference numerals 200 and 201. (See also recess 181.)
Points 148 and 150 are spaced apart 0.1342 inch (0.341 cm) as indicated by reterence
numeral 210. Point 148 has a width of 0.1568 inch (0.398 cm) as indicated by
reference numeral 240. Point 150 has a width of 0.0876 inch (0.223 c¢m) as indicated
by reference numeral 220. Point 160 has a width of 0.2378 inch (0.604 cm) as
indicated by reference numeral 270. Recess 272 has a radius of 0.300 inch (0.762 cm)
as indicated by reference numeral 273. And recess 180 has a radius of 0.2500 inch
(0.635 cm) as indicated by reference numeral 275.

Although the present invention has been described with reference to
particular means, materials and embodiments, from the foregoing description, one
skilled in the art can easily ascertain the essential characteristics of the present
invention and various changes and modifications can be made to adapt the various
uses and characteristics without departing from the spirit and scope of the present

invention as set forth in the attached claims.
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CLAIMS:

1 A cutter head for an industrial woodworking machine, the
cutter head including a generally cylindrical portion, a plurality of circumferential,

S sﬁaced helical grooves extending into the cylindrical portion, said grooves including a
plurality of blade unit mounting cavities, a blade unit for each cavity, and a fastener to
removably secure one of the blade units in each of the mounting cavities, each of the
blade unit mounting cavities comprising:

a hole to receive the fastener to removably secure one of the blade

10  units in each of the mounting cavities, and

spaced-apart mounting points;

each blade unit comprising one blade edge and configured to have the
blade edge disposed to align with the blade edges of other blade units in other
mounting cavities forming a substantially continuous helical blade when each blade

15  unit is secured in 1ts cavity.

2. The invention of claim 1, wherein each blade unit 1s a v s
triangularly shaped blade unit with a blade disposed along a first side and flat surfac;:s
disposed along the second and third sides.

3. The invention of claim 2, wherein the flat surfaces abut the

20  spaced-apart mounting points.

4. A cutter head for an industrial woodworking machine, the
cutter head including a generally cylindrical portion, a plurality of circumferential,
spaced helical grooves extending into the periphery of the cylindrical portion, said
grooves including a plurality of blade unit mounting cavities spaced along the

25 grooves, a blade unit for each cavity, and a fastener to removably secure one of the
removable blade units in each of the mounting cavities, each of the blade unit
mounting cavities comprising:

a triangular pocket formed to have two inwardly facing walls, a

mounting point on one wall, and two mounting points on the other wall to provide

30 three spaced mounting points; and
a hole disposed in each of the pockets configured to receive the

fastener to secure one of the blade units;
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wherein each blade unit is triangular with a flat, smooth bottom, a
blade edge and two sides, and configured to have the blade edge disposed to align
with other blade edges in other mounting cavities to form a substantially continuous
helical blade. '

5 5. The invention of claim 4, wherein the inwardly facing walls are
configured such that the two points resist a force exerted on the cutter head while
cutting an article.

6. A method of changing blades in a cutter head for an industnal
woodworking machine, the cutter head including a generally cylindrical portion, a

10 plurality of circumferential, spaced helical grooves extending into the cutter head
body from the periphery of the cylindrical portion, said grooves including a plurality
of removable blade unit mounting cavities adapted to receive removable blade units,
comprising:

removing the blade units from their blade unit mounting cavities

15 including loosening fasteners securing the blade units to the blade unit mounting
cavities, and

mounting replacement blade units in the blade unit mounting cavities
by inserting the blade units into their blade unit mounting cavities, urging faces of
each of the blade units against positioning points of each of the mounting cavities, and

20  tightening screws securing the blade units to their biade unit mounting cavities so as
to form a substantially helical blade made up of the blade units secured to the cutter
head.

7. The method of claim 6, further comprising urging faces of the
blade units against positioning points of the mounting cavities positioned to resist a

25  force exerted on the cutter head durning cutting of an article.

8. A method of changing blades in a cutter head for an industrial
woodworking machine, the cutter head including a generally cylindrical portion, a
plurality of circumferential, spaced helical grooves extending into the cutter head
body from the periphery of the cylindrical portion, said grooves including a plurality

30 of removable blade unit mounting cavities spaced along the grooves adapted to

receive removable blade units, comprising:

_8-
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removing the blade units from their blade unit mounting cavities, and

mounting replacement blade units in the blade unit mounting cavities to be against
three separate mounting points provided by each cavity.
9. The method of claim 8, further comprising urging faces of the
5  blade units against one mounting point on a first, inwardly facing wall and against two
mounting points on a second, inwardly facing cavity.
10. The method of claim 9, further comprising urging one of the
faces of the blade units against the two positioning points positioned to resist a force

exerted on the cutter head during cutting of an article.
10

15
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