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Abstract Of The Disclosure

A wood-cutting band saw blade includes a cutting edge defined by a plurality of teeth spaced
relative to each other, wherein each tooth mcludes a tip; a rake face formed on one side of the
tip; a primary clearance surface formed on an opposite side of the tip relative to the rake face; a
secondary clearance surface formed on an opposite side of the primary clearance surface relative
to the tip; a tertiary clearance surface formed on an opposite side of the secondary clearance
surface relative to the primary clearance surface; and a gullet located on an opposite side of the
rake face relative to the tip and defining a depth (D) between a base surface of the gullet and the
tip. Each tooth further defines a first gullet radius (R1) located between the gullet and tertiary
clearance surface; a second gullet radius (R2) extending between a base surface of the gullet and
the rake face; and a pitch (P) between the respective tooth and a preceding tooth m a cutting
direction of the saw blade. In each tooth, R2 > D > R1, D/P is within the range of about 25% to
about 35% and R2/R1 > about 1.4. R1 defines a minimum radius (Rp;,) at a base of the gullet

and R,,i./D > about 20%.
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D TOOTH STIFENESS
FAILUR

SAW BLADE HAVING INCREA
AND RESISTANCE TO FATIC

Cross-Reference to Related Application

[0001] = This application claims priority on U.S. Provisional Application Serial No.

60/612,604, filed September 22, 2004, titled “Wood Cutting Saw Blade”, which is hereby

incorporated by reference in its entirety.

Kield Of The Invention

[0002] The present invention relates to saw blades, and more particularly, to wood

cutting saw blades, such as band saw blades.

Background Information

{0003} . Wood-cutting saw blades, and particular wood-cutting band saw blades, serve a
critical function in performing semi-finish re-sawing of wood work pieces, such as wood cants,
into boards in the fencing, pallet and other industries. A typical prior art wood-cutting band saw
blade is illustrated in FIG. 1. Each tooth of the saw blade of FIG. 1 defines a gullet depth D,a
pitch distance P between successive teeth, a first gullet radius R1 formed at the lower base of the

clearance surface(s), a second gullet radius R2 formed at the base of the rake face, and a gullet

transition radius R3 formed between the second gullet radius R2 and the base of the rake face (or
primary rake angle). Typically, R2 defines a minimum radius (Rmin) formed at the base of the

gullet. The illustrated wood cutting band saw blade defines a constant pitch P, a single level set
(1.e., the set teeth are all set to the same set magnitude), an aggressive rake face angle (e.g., about
10° or greater), a primary clearance surface defining a primary clearance angle of about 30° (but

no secondary clearance surface), and the following additional characteristics:
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o D/P<35%;
e RI1>D;
e R1>R2;
e R2 (or Ryin)/D < 15%; and
e R1>D2>R2.
[0004] One of the drawbacks associated with such prior art wood-cutting band saw

blades is that blade life is limited due to fatigue related failures caused in part by the primary
stress riser (R2) being located at the base of the rake face. The R2 region 1s a critical stress zone
due to band tension in combination with cutting forces impinging on the tooth edge. As a resuit,
this type of tooth configuration, particularly when subjected to relatively high-cycle wood-
cutting applications, can be subject to premature band breakage and/or other fatigue-related
problems. In addition, such traditional tooth geometries amplify forces at the cutting edge by
having a relatively thin upper tooth cross-section/set bend plane that promotes “set collapse” and
the subsequent reduction in overall kerf or blade clearance. Also, by traditionally maintaining a
uniform pitch distance P, the resulting forcing frequency creates excessive vibration and noise
that prevents consistent loading of the teeth. This random pattern of tooth loading results in a

rough sawn surface that has difficulty maintaining a consistent cutting plane through regions of

varying wood density, such as knots.

[0005] Accordingly, 1t is an object of the present invention to overcome one or more of

the above-described drawbacks and/or disadvantages of the prior art.

Summary Of The Invention

10006} The present mnvention is directed to a saw blade, such as a wood-cutting band saw
blade, comprising a cutting edge defined by a plurality of teeth spaced relative to each other,

wherein each tooth mcludes a tip; a rake face formed on one side of the tip; a primary clearance
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surface formed on an opposite side of the tip relative to the rake face; at least one secondary
clearance surface formed on an opposite side of the primary clearance surface relative to the tip;
and a gullet located on an opposite side of the rake face relative to the tip and defining a depth
(D) between a base surface of the gullet and the tip. Each tooth further defines a first gullet
radius (R1) located between the gullet and the at least one secondary clearance surface; a second
gullet radius (R2) extending between a base surface of the gullet and the rake face; and a pitch
(P) between the respective tooth and a preceding tooth in a cutting direction of the saw blade. In
accordance with the present invention, R2 > D > R1, and D/P is within the range of about 25% to
about 35%. In the currently preferred embodiments of the present invention, D/P is within the

range of about 29% to about 33%. In one such embodiment, D/P is about 30.5%.

[0007] Also 1n the currently preferred embodiments of the present invention, R2/R1 >
about 1.4, and 1n one such embodiment, R2/R1 is about 1.8. The gullet of each tooth also
defines a minimum radius (Rn,,) at a base of the gullet. In the currently preferred embodiments
of the present invention, Ry, is R1. However, as may be recognized by those of ordinary skill in
the pertinent art based on the teachings herein, Ry, may be other than R1, and may be located,
for example, between R1 and R2. In the currently preferred embodiments of the present

invention, Ryin/D > about 20%, and 1n one such embodiment, R,;,/D is about 25%.

[0008] Also in the currently preferred embodiments of the present invention, each tooth
further includes a tertiary clearance surface formed on an opposite side of the secondary
clearance surface relative to the primary clearance surface. The primary clearance surface
defines a primary acute relief angle, and the secondary clearance surface defines a secondary
acute relief angle that is less than the primary acute relief angle. In the currently preferred

embodiments of the present invention, the primary acute relief angle 1s within the range of about
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22° to about 35°, and the secondary acute relief angle i1s within the range of about 5° to about 20°.
In one such embodiment, the primary acute relief angle 1s about 28°, and the secondary acute
relief angle is about 15°. Also in the currently preferred embodiments, the tertiary clearance

surface is defined by a radius (R4) within the range ot about 0.06 inch to about 0.1 inch. In one

such embodiment, R4 1s about 0.08 inch.

[0009] Also 1n the currently preferred embodiments of the present invention, the plurality
of teeth define a pitch pattern of at least eight teeth, and set patterns within each pitch pattern.
Each set pattern is defined by an unset leading tooth and a plurality of offset trailing teeth. Each
offset trailing tooth 1s offset in a respective set direction relative to the unset leading tooth, and
each offset trailing tooth defines approximately the same set magnitude as every other like set
tooth within the respective set pattern. Each tooth within each set pattern defines an accumulated
pitch between the respective tooth and a preceding tooth of like set direction in the cutting
direction of the saw blade. The ratio of pitch to accumulated pitch for each tooth of like set
direction within each set pattern increases from one tooth to the next in the direction opposite the
cutting direction of the saw blade for distributing the cutting load over the teeth of the saw blade.
Preferably, the plurality of teeth define an even number pitch pattern of at least eight teeth, and

odd number set patterns within each pitch pattern. The 1llustrated embodiments of the present

invention defie (1) a ten tooth pitch pattern and three/seven set pattern, and (11) an eight tooth

pitch pattern and three/five set pattern.

[00010] One advantage of the saw blades of the present invention is that the gullet radius
R2 at the base of the rake face 1s greater than the depth D of the gullet. As a result, the saw
blades of the present invention define an increased cross-sectional width at the set-bend plane of

the tooth, and thus provide significantly increased tooth stiffness and, in turn, prevent the set
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collapse and subsequent excessive heat generation encountered n prior art wood-cutting band

saw blades.

[00011] Another advantage of the saw blades of the present invention is that both the
gullet radius R2 at the base of the rake face and the depth D of gullet are greater than the gullet
radius R1at the lower base of the clearance surfaces. Further, the ratio of R2/R1 is greater than
or equal to about 1.4. As a result, the band saw blades of the present invention relocate the point
of critical crack mitiation to a region of reduced stress as compared to prior art wood-cutting

band saw blades, thus further increasing the resistance of the teeth to fatigue failure.

[00012] Accordingly, the saw blades of the present invention, and particularly the wood-
cutting band saw blades of the present mmvention, have a tooth form and pitch pattern that prevent

band breakage due to fatigue related issues, including mcreased cutting forces and heat due to set

collapse and the subsequent reduction in overall kerf.

[00013] Other objects and advantages of the present invention will become more readily
apparent in view of the following detailed description of the currently preferred embodiments

and related drawings.

Brief Description Of The Drawings

[00014] FIG. 1 1s a partial, side-elevational view of a prior art wood-cutting band saw
blade.
[00015] FIG. 2 1s a partial, side elevational view of a first embodiment of a band saw

blade of the present mnvention defining a ten tooth pitch pattern, and a three/seven set pattern

within the pitch pattern.
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[00016] FIG. 3 is an enlarged partial, side elevational view of two teeth of the saw blade
ot FIG. 2.

[00017] FIG. 4 is an enlarged side elevational view of one of the teeth of FIG. 2.
[00018] FIG. 5 is a partial, side elevational view of a second embodiment of a band saw

blade of the present invention defining an eight tooth pitch pattern, and a three/five set pattern

within the pitch pattern.

[00019] FIG. 6 is an enlarged partial, side elevational view of two teeth of the saw blade
of FIG. 3.

[00020] FIG. 7 1s an enlarged side elevational view of one of the teeth of FIG. 5.

Detailed Description Of The Preferred Embodiments

100021} In FIGS. 2 through 4, a wood-cutting band saw blade embodying the present
invention is indicated generally by the reference numeral 10. The band saw blade 10 defines a
cutting direction mdicated by the arrow "a", and a feed direction indicated by the arrow "b". The
band saw blade 10 comprises a plurality of recurrent or repetitive patterns of teeth defining a 10-
tooth pitch pattern. Each pitch pattern is defined by a recurrent group of 10 successive teeth
indicated by the reference numerals 12, 14, 16, 18, 20, 22, 24, 26, 28 and 30. As shown m FIG.
2, each tooth defines a respective pitch or tooth spacing P1 through P10. In the preferred
embodiments of the present invention, and as mdicated in FIG. 2, the pitch or tooth spacing is
measured between the tips of adjacent teeth. However, as may be recognized by those of
ordinary skill in the pertinent art based on the teachings herein, the pitch or tooth spacing may be

measured between any of numerous other corresponding points between adjacent teeth.
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[00022] As shown typically in FIGS. 3 and 4, each tooth of the band saw blade 10
includes a tip 32, a rake face 34 formed on one side of the tip, and a primary clearance surface 36
formed on the opposite side of the tip relative to the rake face and defining a primary acute relief
angle "A" (FIG. 4) relative to a back edge 38 of the blade (or a plane extending between the tips
of unset teeth, or otherwise of teeth of like set direction and magnitude). A secondary clearance
surface 40 1s formed on the opposite side of the primary clearance surface 36 relative to the tip
32, and as shown 1n FIG. 4, the secondary clearance surface defines a secondary acute relief
angle "B" relative to the back edge 38 (or other reference plane) of the blade that is less than the
primary acute relief angle A. A tertiary clearance surface 42 is formed on the opposite side of
the secondary clearance surface 40 relative to the primary clearance surface 36. As shown in
FIG. 4, the tertiary clearance surface 42 is a curvilinear surface defined by a radius R4.
Preferably, the primary acute relief angle A is within the range of about 22° to about 35°, and the
secondary acute relief angle B is within the range of about 5° to about 20°. In the illustrated
embodiment, the primary acute relief angle A is about 28°, and the secondary acute relief angle B
1s about 15°. Preferably, the radius R4 of the tertiary clearance surface is within the range of
about 0.06 mch to about 0.1 inch, and in the illustrated embodiment, is about 0.08 inch. As

shown m FIG. 4, R4 terminates at a depth D2 below the tip 32. Preferably, D2 is within the

range of about 0.06 inch to about 0.1 inch, and in the illustrated embodiment, is about 0.08 inch.
The rake face 34 extends to a depth D3 below the tip 32. Preferably, D3 is within the range of
about 0.01 mch to about 0.06 inch, and in the illustrated embodiment, is about 0.03 inch. As also
shown 1n FIG. 4, the rake face 34 defines an acute rake face angle C. Preferably, the acute rake
face angle C is within the range of about 5° to about 20°, and in the illustrated embodiment, is

within the range of about 10° to about 12°. As may be recognized by those of ordinary skill in
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the pertinent art based on the teachings herein, these particular angles and dimensions are

exemplary, and may be changed as desired or otherwise required by a particular application.

[00023] Each tooth further includes a gullet 44 located on an opposite side of the rake face
34 relative to the tip 32 and defining a depth D between a base surface of the gullet and the tip
32. As shown best in FIG. 3, each gullet 44 defines a first gullet radius R1 extending between
the base surface of the gullet and the tertiary clearance surface 42, and a second gullet radius R2
extending between the base surface of the gullet and a gullet radius transition R3. The gullet

radius transition R3 extends between the second gullet radius R2 and the rake face 34.

[00024] In accordance with the present mvention, R2 > D > R1, and D/P is within the
range of about 25% to about 35%. Preferably, R2/R1 > about 1.4, and in the illustrated
embodiment, 1s about 1.8. Preferably, D/P is within the range of about 29% to about 33%, and in
the 1ltustrated embodiment, is about 30.5%. In the illustrated embodiments of the present
mvention, R1 is the minimum radius (Ry,,) at the base of the gullet. However, as may be
recognized by those of ordinary skill in the pertinent art based on the teachings herein, Rpmi, may
be other than R1, and may be located, for example, between R1 and R2. Preferably, Ry/D >
about 20%, and 1in the illustrated embodiment, is about 25%. One advantage of this feature is
that it prevents the formation of a stress riser at R, that could lead to a premature fatigue-
related failure of the blade. Preferably, the gullet radius transition R3 is within the range of
about 0.03 inch to about 0.12 inch, and in the illustrated embodiment, is within the range of
about 0.04 inch to about 0.08 inch. In the illustrated embodiment, the pitch (P), R1, R2, R3, D
and D2 are set forth in the Table 1 below (all dimensions are in inches). As may be recognized

by those of ordinary skill in the pertinent art based on the teachings herein, these dimensions are
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only exemplary of the illustrated embodiment, and may be changed as desired or otherwise

required by a particular application.

Table 1
Tooth # Pitch R1 R2 | R3 D D2 D3
12 P1=0.509 | 0.136 0.3 | 007 |0.174| 008 | 0.03
14 P2=0.475 | 0.126 03 | 007 |o0162] 008 | 0.03
16 | P3=0.44 0.11 0.3 0.07 | 0.155| 0.08 | 0.03
18 | P4=0423 | 0.1 0.2 ['0.07 0.15 | 0.08 | 0.03
20 P5=0.387 [ 0.095 | 0.18 0.04 0.15 | 0.076 FI 0.03
22 | P6=0.37 0.095 | 0.16 | 0.04 | 0.15 | 0.076 | 0.03
24 P7=0.405 0.1 0.2 | 0.055 | 0.15 L 0.08 | 0.03
26 P8=0.457 | 0.115 03 | 0.07 - 0.158 | 0.08 | 0.03
28 P9=0.492 0.13 | 03 0.07 | 0.168] 008 | 0.03
30 P10-0526 | 014 | 03 0.07 | 0.18 I 0.08 0.03
[00025] One advantage of the band saw blades of the present invention is that because R2

> D > R1, wherein R2/R1 > about 1.4 and Rpin/D > about 20%, the critical crack initiation point
1s moved to the relatively reduced stress region of R1. This, in turn, minimizes the likelihood of
fatigue failure occurring in the region R2 which is subject to relatively high tensile stresses due

to the cutting forces at the tooth edge. Another advantage of the band saw blades of the present
mvention 1s that they define a relatively large, and thus safe ratio of R1/D, to thereby avoid

Introducing any excessive stresses or stress risers in the region R1 (which is the critical crack

initiation region).
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[00026] Yet another advantage of the band saw blades of the present invention is that

because R2 > D, and further, because of the disclosed configuration of the secondary and tertiary
clearance surfaces 40 and 42, respectively (i.e., the secondary clearance surface 40 is oriented at
an acute angle B that 1s less than the primary clearance angle A, and is within the range of about
5° to about 20°, and the tertiary clearance surface 42 1s defined by a radius R4 that terminates at
D?2), there 1s a significantly increased cross-sectional width at the set-bend plane (which in the
illustrated embodiments is at a depth of about 0.1 inch from the tip 34) in comparison to prior art
wood-cutting band saw blades. In the 1llustrated embodiment, the cross-sectional width at the
set-bend plane 1s at least about 10% to about 20% greater than in known prior art wood-cutting
band saw blades. This mcreased cross-sectional width provides greater tooth stiffness in
comparison to prior art wood-cutting band saw blades that, in turn, prevents premature “set
collapse” and the subsequent excessive heat generation and increased cutting forces associated
with such set collapse. Further, the mcreased tooth stiffness of the wood-cutting band saw
blades of the present mvention facilitates the ability to obtain straighter cuts, particular through
difficult to cut portions of work pieces, such as wood knots, in comparison to prior art wood-
cutting band saw blades. The greater tooth stiffness of the band saw blades of the present

mvention 1s particularly advantageous for high-carbon blades that exhibit relatively low surface

hardness (e.g., within the range of about 41-45 HRc). Accordingly, the band saw blades of the
present mnvention are particularly well suited for high-cycle wood-cutting applications, and

particularly such applications that involve cutting relatively narrow width material (e.g., on the

order of about one inch).

[00027] The teeth of the saw blade 10 define multiple single-level set patterns within

extended pitch patterns as disclosed in U.S. Patent No. 6,276,248 to Cranna, which is assigned to

10
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the Assignee of the present invention, and is hereby expressly incorporated by reference as part
of the present disclosure. More specifically, the teeth of the saw blade 10 define a pitch pattern
of at least eight teeth, and set patterns within each pitch pattern. Preferably, the teeth define an
even number pitch pattern, and odd number set patterns within each pitch pattern. In the
illustrated embodiment, the illustrated teeth 12 through 30 define a ten tooth pitch pattern and a
three/seven set pattern within each pitch pattern. As can be seen, a first set pattern 1s defined by
the three successive teeth 12, 14 and 16, and a second set pattern 1s defined by the next seven
successive teeth 18, 20, 22, 24, 26, 28 and 30. As shown in FIG. 2, the first set pattern is defined
by a first unset leading tooth 12, a primary left set trailing tooth 14, and a primary right set
trailing tooth 16. The second set pattern is defined by a first unset leading tooth 18, a primary
left set trailing tooth 20, a primary right set trailing tooth 22, a secondary left set trailing tooth
24, and a secondary right set trailing tooth 26, a tertiary left set trailing tooth 28, and a tertiary
right set trailing tooth 30. Each unset leading tooth 12 and 18 is symmetrical about the plane of
symmetry of the band saw blade 10, and defines a cutting edge substantially located within a
cutting plane "x" (FIG. 4) which 1s approximately perpendicular to the plane of symmetry. Each
left set trailing tooth 14, 20, 24 and 28 1s tilted or set to the left relative to the plane of symmetry

(when viewed from the cutting direction "a" of the saw blade), and defines a cutting edge

substantially located within a respective cutting plane tilted or set at an acute angle relative to the
plane of symmetry. Similarly, each right set trailing tooth 16, 22, 26 and 30 is tilted or set to the

right relative to the plane of symmetry, and defines a cutting edge substantially located within a
respective cutting plane tilted or set an acute angle relative to the plane of symmetry. Each set
tooth defines substantially the same magnitude of set as the other teeth of like set direction, thus

defining a "single level” set blade. Each set tooth also defines the same tooth height as the other

11
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teeth of like set direction. As may be recognized by those of ordinary skill in the pertinent art
based on the teachings herein, the illustrated pitch and set pattern is only exemplary, and the saw
blade 10 may instead employ an eight tooth pitch pattern and three/five set pattern, or may
employ any other desired extended pitch pattern and set pattern combination that is currently

known, or that later becomes known.

[00028] Each tooth within each set pattern defines an accumulated pitch between the
respective tooth and a preceding tooth of like set direction in the cutting direction “a” of the saw
blade; and the ratio of pitch to accumulated pitch for each tooth of like set direction within each
set pattern increases from one tooth to the next in the direction opposite the cutting direction of
the saw blade for distributing the cutting load over the teeth of the saw blade. Preferably, each
tooth defines a different pitch than every other tooth within its respective set pattern, and most
preferably, each tooth defines a different pitch than every other tooth within its respective pitch
pattern. Also in accordance with the currently preferred embodiments of the present invention,
cach of the offset teeth defines approximately the same tooth height as every other like set tooth
within the respective set pattern, and each of the offset teeth defines approximately the same set

magnitude as every other like set tooth within the respective pitch pattern.

[00029] One advantage of employing the multiple set patterns within extended pitch
patterns as described herein is that it facilitates the ability of the saw blades of the present
invention to achieve maximum surface finish and vibration reduction benefits without sacrificing
tooth loading constraints or inefficiencies that otherwise might be associated with the extended
single-level set patterns encountered in prior art wood-cutting band saw blades. Another
advantage of the band saw blades of the present invention is that the variable pitch (each tooth

detfines a different pitch than every other tooth within the respective set pattern, or pitch pattern)

12
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reduces noise and vibrations during cutting which, in turn, leads to improved surface finishes on
the work pieces being cut, and a more even distribution of tooth loading in comparison to prior
art wood-cutting band saw blades. The more even, or substantially equal tooth loading, provides

improved blade life, and further, enables gullet size optimization.

[00030] Turning to FIGS. 5 through 7, another band saw blade embodying the present
invention is indicated generally by the reference numeral 110. The band saw blade 110 1s
substantially similar to the band saw blade 10 described above with reference to FIGS. 2 through
4, and therefore like reference numerals preceded by the numeral “1” are used to indicate like
elements. The primary difference of the band saw blade 110 1n comparison to the band saw
blade 10 1s that the band saw blade 110 defines an eight tooth pitch pattern, and a three/five set
pattern. In the illustrated embodiment, the pitch (P), R1, R2, R3, D, D2 and D3 are set forth in
the Table 2 below (all dimensions are in inches). As may be recognized by those of ordinary
skill in the pertinent art based on the teachings herein, these dimensions are only exemplary of
the illustrated embodiment, and may be changed as desired or otherwise required by a particular

application.

13
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Table 2
" Tooth # ~ Pitch | Rl R2 | R3 - D2
o112 _I P1=0.0.706 I 0.19 0.333 0.07 hm t-o.os
114 | P2=0.0.637 | 0.165 | 0333 | 0.07 | 0.195 | 0.08
116 | P3=0.603 | 0.16 '—W:a - 0.07 ,"84 ,_(')'.0'8
118 | P4=0.534 0.12 | 0.333 007 | 0.164 | 0.08
. ) N R R
120 P5=0.500 0.12 0.333 0.07 | 0.164 | 0.08
122 l P6=0.569 l 0.15 | 0333 | - 0.07 ‘Tm ’—_6.08
124 | P7=0671 | 018 | 0333 | 0.07 | 0205]| 0.08
126 021

[00031]

o ' P8=0.740 '

0.333 ’ 0.07

As may be recognized by those of ordinary skill in the pertinent art based on the

l 0.226

]

teachings herein, numerous changes and modifications may be made to the above-described and other

embodiments of the present invention without departing from its scope as defined in the appended

claims. For example, the teeth may take any of numerous different sets, pitches, set patterns, and/or

pitch patterns other than those disclosed herein. The saw blades may be formed with any of numerous

different materials, and manufactured or otherwise configured in any of numerous different ways that

arc currently known, or that later become known, including carbon tipped blades and bimetal blades.

Furthermore, although the currently preferred embodiments of the present invention are band saw

blades, the teachings of the present invention may be applicable to any of numerous other types of saw

blades, such as jig saw blades, reciprocating saw blades, hand saw blades, hole saw blades and circular

saw blades. Accordingly, this detailed description of preferred embodiments is to be taken in an

1llustrative as opposed to a limiting sense.

14
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What Is Claimed Is:

1. A saw blade, comprising:

a cutting edge defined by a plurality of teeth spaced relative to each other, each tooth

including:

a tip;

a rake face formed on one side of the tip;

a primary clearance surface formed on an opposite side of the tip relative to the rake face;

at least one secondary clearance surface formed on an opposite side of the primary

clearance surface relative to the tip; and

a gullet located on an opposite side of the rake face relative to the tip and defining a depth

(D) between a base surface of the gullet and the tip; wherein each tooth defines:

a first gullet radius (R1) located between the gullet and the at least one secondary

clearance surface;

a second gullet radius (R2) extending between a base surface of the gullet and the rake

face; and

a pitch (P) between the respective tooth and a preceding tooth in a cutting direction of the

saw blade; and

wherein R2 > D > R1, and D/P 1s within the range of about 25% to about 35%.

I5
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2. A saw blade as defined 1in claim 1, wherein R2/R1 > about 1.4.

3. A saw blade as defined in claim 2, wherein R2/R1 is about 1.8.

4, A saw blade as defined in claim 1, wherein the gullet defines a minimum radius

(Rmin) at a base of the gullet, and R,in/D > about 20%.
5. A saw blade as defined 1n claim 4, wherein Ry,;/D 1s about 25%.

6. A saw blade as defined 1n claim 1, wherein the at least one secondary clearance
surface mcludes a tertiary clearance surface formed on an opposite side of the secondary

clearance surface relative to the primary clearance surface.

7. A saw blade as defined m claim 1, wherein the primary clearance surface defines
a primary acute relief angle, and the secondary clearance surface defines a secondary acute relief

angle that is less than the primary acute relief angle.

8. A saw blade as defined in claim 7, wherein the primary acute relief angle is within

the range of about 22° to about 35°, and the secondary acute relief angle is within the range of

about 5° to about 20°.

9. A saw blade as defimed 1n claim 8, wherein the primary acute relief angle is about
28°.

10. A saw blade as defined in claim 8, wherein the secondary acute relief angle is
about 15°.

11. A saw blade as defined in claim 6, wherein the tertiary clearance surface is

defined by a radius (R4) within the range of about 0.06 inch to about 0.1 inch.
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12. A saw blade as defined in claim 9, wheremn R4 is about 0.08 inch.

13. A saw blade as defined in claim 11, wherein R4 terminates at a depth D2 below

the tip, and D2 1s within the range of about 0.06 inch to about 0.1 inch.

14. A saw blade as defined in claim 1, wherein D/P is within the range of about 29%

to about 33%.

15. A saw blade as defined n claim 14, wherein D/P is about 30.5%.

16. A saw blade as defined i claim 1, wherein the saw blade is a wood-cutting band

saw blade.

1'7. A saw blade as defined in claim 1, wherein the rake face extends to a depth D3

below the tip, and D3 is within the range of about 0.01 inch to about 0.06 inch.

18. A saw blade as defined m claim 17, wherein D3 is about 0.03 inch.

19. A saw blade as defimed in claim 17, wherein the rake face defines an acute rake

face angle within the range of about 5° to about 20°.

20. A saw blade as defined in claim 19, wherein the rake face angle is within the

range of about 10° to about 12°.

21. A saw blade as defined in claim 1, wherein each tooth further defines a gullet

radus transition (R3) extending between the second gullet radius (R2) and the rake face, and R3

1s within the range of about 0.03 inch to about 0.12 inch.
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22. A saw blade as defined in claim 21, wherein R3 is within the range of about 0.04

inch to about 0.08 inch.

23. A saw blade as defined m claim 1, wherein the plurality of teeth defme a pitch

pattern of at least eight teeth, and set patterns within each pitch pattern.

24. A saw blade as detined m claim 23, wherein the saw blade is a wood-cutting band
saw blade, each set pattern is defined by an unset leading tooth and a plurality of offset trailing
teeth, each offset trailing tooth is offset in a respective set direction relative to the unset leading
tooth, and each offset trailing tooth defines approximately the same set magnitude as every other

like set tooth within the respective set pattern.

25. A saw blade as defined in claim 24, wherein each tooth within each set pattern

defines an accumulated pitch between the respective tooth and a preceding tooth of like set
direction in the cutting direction of the saw blade; and the ratio of pitch to accumulated pitch for
each tooth of like set direction within each set pattern increases from one tooth to the next in the

direction opposite the cutting direction of the saw blade for distributing the cutting load over the

teeth of the saw blade.

26. A saw blade as defined m claim 25, wherein the plurality of teeth define an even
number pitch pattern of at least eight teeth, and odd number set patterns within each pitch

pattern.

27. A saw blade as defined in claim 26, wherein the plurality of teeth define one of (i)
an eight tooth pitch pattern and three/five set pattern, and (ii) ten tooth pitch pattern and

three/seven set pattern.
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28. A saw blade as defined in claim 26, wherem each tooth defines a different pitch

than every other tooth within at least only its respective set pattern and its respective pitch

pattern.

29. A saw blade as defined 1n claim 28, wherein each tooth defines a different pitch

than every other tooth within its respective pitch pattern.

30. A saw blade as defined in claim 29, wherein each of said offset teeth defines

approximately the same tooth height as every other like set tooth within the respective set

pattern.

31. A saw blade as defined in claim 30, wherein each of said offset teeth defines
approximately the same set magnitude as every other like set tooth within the respective pitch

pattern.

32. A saw blade, comprising:

a cutting edge mcluding a plurality of first means for cutting spaced relative to each

other, each first means including:

a tip;

a rake face formed on one side of the tip;

a primary clearance surface formed on an opposite side of the tip relative to the rake face:

at least one secondary clearance surface formed on an opposite side of the primary

clearance surface relative to the tip; and
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a gullet located on an opposite side of the rake face relative to the tip and defining a depth

(D) between a base surface of the gullet and the tip; wherein each first means defines:

a first gullet radius (R1) located between the gullet and the at least one secondary

clearance surface;

a second gullet radius (R2) extending between a base surface of the gullet and the rake

face; and

a pitch (P) between the respective first means and a preceding first means in a cutting

direction of the saw blade; and

wherein R2 > D > R1, and D/P is within the range of about 25% to about 35%.
33. A saw blade as defined in claim 32, wherein each first means 1s a tooth.

34, A saw blade as defined in claim 33, wherein each tooth defines a set-bend plane,
and further comprises second means projecting outwardly on an opposite side of the tooth
relative to the rake face and extending over the set-bend plane for increasing the width of the

tooth at the set-bend plane and preventing set collapse.

35. A saw blade as defined in claim 34, wherein the second means is defined by the
secondary clearance surface formed on the opposite side of the primary clearance surface relative

to the tip, and a tertiary clearance surface formed on an opposite side of the secondary clearance
surface relative to the primary clearance surface, and wherein the secondary clearance surfaces

defines a secondary acute relief angle that 1s less than a primary acute relief angle of the primary
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clearance surface, and the tertiary clearance surface is defined by a radms within the range of

about 0.06 mch to about 0.1 inch.

36. A saw blade as defined in claim 33, further comprising third means for
substantially evenly distributing the cutting load over each group of teeth of like set direction

when cutting a work piece.

37. A saw blade as defined in claim 36, further comprising fourth means for
generating a different forcing frequency for each tooth entering and exiting the work piece in
comparison to at least one of (1) every other tooth simultaneously entering or exiting the work
piece, and (11) every other tooth successively entering or exiting the work piece, when cutting the

work piece.

38. A saw blade as defined in claim 36, wherein the plurality of teeth define a pitch
pattern of at least eight teeth, and set patterns within each pitch pattern, and the third means is
defined by a plurality of unset raker teeth within each pitch pattern, and offset trailing teeth
following each unset raker tooth within each set pattern, and 1s further defined by the ratio of
tooth spacing to accumulated tooth spacing for each tooth of like set direction within each set

pattern increasing from one tooth to the next in the direction opposite the cutting direction of the

saw blade.

39. A saw blade as defined in claim 37, wherein the plurality of teeth define a pitch
pattern of at least eight teeth, and set patterns within each pitch pattern, and the fourth means is
defined by each tooth having a different forcing frequency than every other tooth within its

respective set pattern.
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40. A saw blade as defined in claim 37, wherein the plurality of teeth define a pitch
pattern of at least eight teeth, and set patterns within each pitch pattern, and the fourth means is
defined by each tooth having a different forcing frequency than every other tooth within its

respective pitch pattern.

Ridout & Maybee LLP
Suite 2400
One Queen Street East
Toronto, Canada M5C 3Bl
Patent Agents of the Applicant
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