
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
44

4 
06

0
B

1
*EP003444060B1*

(11) EP 3 444 060 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
16.09.2020 Bulletin 2020/38

(21) Application number: 18181624.0

(22) Date of filing: 04.07.2018

(51) Int Cl.:
B23D 61/12 (2006.01) B27B 33/02 (2006.01)

(54) BAND SAW BLADE FOR CUTTING STRUCTURAL WORKPIECES

BANDSÄGEBLATT ZUM SCHNEIDEN VON STRUKTURELLEN WERKSTÜCKEN

LAME DE SCIE À RUBAN POUR LA COUPE DE PIÈCES STRUCTURALES

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 16.08.2017 US 201715678851

(43) Date of publication of application: 
20.02.2019 Bulletin 2019/08

(60) Divisional application: 
20190439.8

(73) Proprietor: Black & Decker Inc.
New Britain, CT 06053 (US)

(72) Inventor: HUNTER, Matthew
Hatfield, Massechusetts 01038 (US)

(74) Representative: SBD IPAdmin
270 Bath Road
Slough, Berkshire SL1 4DX (GB)

(56) References cited:  
EP-A1- 3 162 484 WO-A1-02/06020
JP-A- 2010 046 736 US-A1- 2015 151 372



EP 3 444 060 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present disclosure relates generally to saw
blades and methods for cutting a workpiece and more
particularly to a band saw blade and a method for cutting
large structural workpieces using the band saw blade.
[0002] Various types of saw blades are known in the
art for cutting workpieces having different shapes and
formed of different types of materials. For example, band
saw blades often may be used for cutting larger work-
pieces formed of various types of metal or metal alloys.
A band saw blade generally may be formed as a contin-
uous band including a cutting edge and a back edge lo-
cated on an opposite side of the saw blade relative to the
cutting edge. The cutting edge may include a number of
teeth configured to engage and cut a workpiece, and the
back edge may include a linear or contoured surface con-
figured to engage spaced rollers of a band saw machine.
During operation of the band saw machine, the band saw
blade may move in a cutting direction and a feed direc-
tion, and the rollers may apply pressure to the back edge
as the opposing cutting edge cuts through the workpiece.
Some band saw blades may have a bi-metal configura-
tion, with a backing formed of a first metal and a number
of tips formed of a second metal and welded to the back-
ing. In this manner, each tooth may include a base portion
formed of the first metal, a tip portion formed of the second
metal, and a weld zone extending along the interface of
the base portion and the tip portion. In some instances,
the first metal may be a spring steel, and the second
metal may be a tool steel.
[0003] WO0206020 A1 discloses a structural band
saw blade defined by a plurality of teeth spaced relative
to each other with variable height and set, and a back
edge located on the opposite side of the blade relative
to the cutting edge. Each tooth of the band saw blade
defines a tip, a rake face formed on one side of the tip,
a primary clearance surface formed on the opposite side
of the tip relative to the rake face, a secondary clearance
surface adjacent to the primary surface, and a tertiary
clearance surface adjacent to the secondary surface.
The primary, secondary, and tertiary surfaces respec-
tively define first, second and third acute relief angles
wherein the second angle is less than the first angle and
the third angle is greater than both angles. A rake face
protrusion is formed opposite the rake face relative to the
tip and extends over one end of a weld zone and projects
outwardly relative to a plane of the rake face. One or both
the secondary and tertiary surfaces projects outwardly
from the rake face plane opposite the protrusion to form
an increased tooth thickness at the weld zone.
[0004] Certain band saw blades may be designed for
cutting large structural workpieces, such as I-beams,
tubes, channels, pipes, or other structural members in-
tended for industrial building purposes. Structural work-
pieces may be formed of steel or similar materials, may
have relatively large wall thicknesses (e.g., equal to or
greater than ª inches), and may include one or more

weld zones. Cutting large structural workpieces, as op-
posed to solid workpieces, may present certain challeng-
es in view of the high-impact nature of the cutting appli-
cation. For example, as a band saw blade cuts through
a large structural workpiece, multiple separate regions
of tooth engagement may exist, with an impact loading
associated with each region. The multiple regions of tooth
engagement may result in increased occurrence of tooth
damage, such as chipped teeth (i.e., removal of a portion
of a tooth) or stripped teeth (i.e., failure of a tooth along
the weld zone). Moreover, respective lengths of tooth
engagement of the separate regions may change signif-
icantly as the band saw blade advances through the
structural workpiece in the feed direction. As a result, the
number of teeth engaging the workpiece may be greater
than or less than the ideal range for efficient cutting at
different points along the cut. Certain large structural
workpieces may include highly localized "hard" regions
which may increase a load experienced by the saw blade.
For example, large structural tubes may include a linear
weld. Such highly localized hard regions may result in
increased occurrence of tooth damage as the band saw
blade passes therethrough. In some instances, the fab-
rication of certain large structural workpieces may result
in significant residual stresses in the material (i.e., the
material may be in tension or compression), which may
be relaxed during cutting of the workpiece. Such relaxa-
tion may result in the material expanding into the cut,
thereby trapping the saw blade in a phenomenon known
as "blade pinching." Although this may be an issue with
cutting various types of large structural workpieces, blade
pinching often may be a major concern when cutting a
relatively long web section (e.g., having a length equal
to or greater than 30 inches) of an I-beam. Ultimately,
these challenges in cutting large structural workpieces
may reduce the useful life of the band saw blade and
necessitate frequent replacement.
[0005] The present invention provides a band saw
blade as defined in the claims.
[0006] The rake face may define a rake angle within a
range of between approximately 8 degrees to approxi-
mately 12 degrees. The rake angle may be approximately
10 degrees. The primary relief angle may be within a
range of between approximately 18 degrees to approxi-
mately 22 degrees. The primary relief angle may be ap-
proximately 20 degrees. The secondary relief angle may
be within a range of between approximately 30 degrees
to approximately 35 degrees. The tertiary relief angle
may be within a range of between approximately 40 de-
grees to approximately 55 degrees. The primary clear-
ance surface may have a first length in the cutting direc-
tion, the secondary clearance surface may have a sec-
ond length in the cutting direction, and the second length
may be greater than the first length. The first length may
be within a range of between approximately 0.25 mm
(0.010 inches) to approximately 0.75 mm (0.030 inches).
The first length may be approximately 0.51 mm (0.020
inches).
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[0007] Each tooth may include a tip portion formed of
a first metal, a base portion formed of a second metal
different than the first metal, and a weld zone extending
in the cutting direction along an interface of the tip portion
and the base portion. The first protrusion may extend
over a first end of the weld zone, and the second protru-
sion may extend over an opposite second end of the weld
zone. The first protrusion may be defined by a concave
surface and a convex surface. The concave surface may
extend from the secondary clearance surface to the con-
vex surface, and the convex surface may extend from
the concave surface to the tertiary clearance surface.
The concave surface may have a first radius, and the
convex surface may have a second radius different than
the first radius. The first radius may be greater than the
second radius. The first radius may be within a range of
between approximately 3.18 mm (0.125 inches) to ap-
proximately 4.45 mm (0.175 inches), and the second ra-
dius may be within a range of between approximately 1.9
mm (0.075 inches) to approximately 3.18 mm (0.125
inches). The first radius may be approximately 3.91 mm
(0.150 inches), and wherein the second radius may be
approximately 2.54 mm (0.100 inches). The second pro-
trusion may be defined by a concave surface and a con-
vex surface. The concave surface may extend from the
rake face to the convex surface, and the convex surface
may extend from the concave surface to the gullet sur-
face. The concave surface may have a first radius, and
the convex surface may have a second radius approxi-
mately equal to the first radius. The first radius and the
second radius may be within a range of between approx-
imately 1.0 mm (0.040 inches) and approximately 2.0
mm (0.080 inches). The first radius and the second radius
may be approximately 1.5 mm (0.060 inches).
[0008] The plurality of teeth may include a 13-tooth
pitch pattern. A first pitch distance between a first tooth
and a second tooth may be approximately 12.0 mm
(0.472 inches), a second pitch distance between the sec-
ond tooth and a third tooth may be approximately 11.3
mm (0.444 inches), a third pitch distance between the
third tooth and a fourth tooth may be approximately 10.6
mm (0.418 inches), a fourth pitch distance between the
fourth tooth and a fifth tooth may be approximately 9.91
mm (0.390 inches), a fifth pitch distance between the fifth
tooth and a sixth tooth may be approximately 9.19 mm
(0.362 inches), a sixth pitch distance between the sixth
tooth and a seventh tooth may be approximately 8.46
mm (0.333 inches), a seventh pitch distance between
the seventh tooth and an eighth tooth may be approxi-
mately 7.77 mm (0.306 inches), an eighth pitch distance
between the eighth tooth and a ninth tooth may be ap-
proximately 7.06 mm (0.278 inches), a ninth pitch dis-
tance between the ninth tooth and a tenth tooth may be
approximately 6.35 mm (0.250 inches), a tenth pitch dis-
tance between the tenth tooth and an eleventh tooth may
be approximately 7.95 mm (0.313 inches), an eleventh
pitch distance between the eleventh tooth and a twelfth
tooth may be approximately 9.53 mm (0.375 inches), a

twelfth pitch distance between the twelfth tooth and a
thirteenth tooth may be approximately 11.1 mm (0.438
inches), and a thirteenth pitch distance between the thir-
teenth tooth and a fourteenth tooth may be approximately
12.7 mm (0.500 inches). The difference between the min-
imum TPI and the maximum TPI may be equal to or great-
er than 2. The difference between the minimum TPI and
the maximum TPI may be 2. The minimum TPI may be
2, and the maximum TPI may be 4. The minimum TPI
may be 4, and the maximum TPI may be 6.
[0009] The plurality of teeth may include a 10-tooth
pitch pattern. A first pitch distance between a first tooth
and a second tooth may be approximately 12.0 mm
(0.472 inches), a second pitch distance between the sec-
ond tooth and a third tooth may be approximately 11.3
mm (0.444 inches), a third pitch distance between the
third tooth and a fourth tooth may be approximately 10.6
mm (0.418 inches), a fourth pitch distance between the
fourth tooth and a fifth tooth may be approximately 9.91
mm (0.390 inches), a fifth pitch distance between the fifth
tooth and a sixth tooth may be approximately 9.19 mm
(0.362 inches), a sixth pitch distance between the sixth
tooth and a seventh tooth may be approximately 8.46
mm (0.333 inches), a seventh pitch distance between
the seventh tooth and an eighth tooth may be approxi-
mately 9.53 mm (0.375 inches), an eighth pitch distance
between the eighth tooth and a ninth tooth may be ap-
proximately 10.5 mm (0.415 inches), a ninth pitch dis-
tance between the ninth tooth and a tenth tooth may be
approximately 11.6 mm (0.457 inches), and a tenth pitch
distance between the tenth tooth and an eleventh tooth
may be approximately 12.7 mm (0.500 inches). The dif-
ference between the minimum TPI and the maximum TPI
may be 1. The minimum TPI may be 2, and the maximum
TPI may be 3. The minimum TPI may be 3, and the max-
imum TPI may be 4.
[0010] The first pair of consecutive light set teeth may
include a first light set tooth offset to a right side of the
blade body and a second light set tooth formed adjacent
the first light set tooth in the direction opposite the cutting
direction and offset to a left side of the blade body, and
the first pair of consecutive heavy set teeth may include
a first heavy set tooth offset to the right side of the blade
body and a second heavy set tooth formed adjacent the
first heavy set tooth in the direction opposite the cutting
direction and offset to the left side of the blade body. The
set pattern further may include a second unset tooth
formed adjacent the first pair of consecutive heavy set
teeth in the direction opposite the cutting direction, and
a second pair of consecutive heavy set teeth formed ad-
jacent the second unset tooth in the direction opposite
the cutting direction and set to opposite sides of the blade
body from one another to the heavy set magnitude. The
first pair of consecutive light set teeth may include a first
light set tooth offset to a right side of the blade body and
a second light set tooth formed adjacent the first light set
tooth in the direction opposite the cutting direction and
offset to a left side of the blade body, the first pair of
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consecutive heavy set teeth may include a first heavy set
tooth offset to the right side of the blade body and a sec-
ond heavy set tooth formed adjacent the first heavy set
tooth in the direction opposite the cutting direction and
offset to the left side of the blade body, and the second
pair of consecutive heavy set teeth may include a third
heavy set tooth offset to the right side of the blade body
and a fourth heavy set tooth formed adjacent the third
heavy set tooth in the direction opposite the cutting di-
rection and offset to the left side of the blade body.
[0011] The set pattern further may include a third unset
tooth formed adjacent the second pair of consecutive
heavy set teeth in the direction opposite the cutting di-
rection, a second pair of consecutive light set teeth
formed adjacent the third unset tooth in the direction op-
posite the cutting direction and set to opposite sides of
the blade body from one another to the light set magni-
tude, and a third pair of consecutive heavy set teeth
formed adjacent the second pair of consecutive light set
teeth in the direction opposite the cutting direction and
set to opposite sides of the blade body from one another
to the heavy set magnitude. The first pair of consecutive
light set teeth may include a first light set tooth offset to
a right side of the blade body and a second light set tooth
formed adjacent the first light set tooth in the direction
opposite the cutting direction and offset to a left side of
the blade body, the first pair of consecutive heavy set
teeth may include a first heavy set tooth offset to the right
side of the blade body and a second heavy set tooth
formed adjacent the first heavy set tooth in the direction
opposite the cutting direction and offset to the left side
of the blade body, the second pair of consecutive heavy
set teeth may include a third heavy set tooth offset to the
right side of the blade body and a fourth heavy set tooth
formed adjacent the third heavy set tooth in the direction
opposite the cutting direction and offset to the left side
of the blade body, the second pair of consecutive light
set teeth may include a third light set tooth offset to the
right side of the blade body and a fourth light set tooth
formed adjacent the third light set tooth in the direction
opposite the cutting direction and offset to the left side
of the blade body, and the third pair of consecutive heavy
set teeth may include a fifth heavy set tooth offset to the
right side of the blade body and a sixth heavy set tooth
formed adjacent the fifth heavy set tooth in the direction
opposite the cutting direction and offset to the left side
of the blade body. The kerf width may be within a range
of between approximately 2.92 mm (0.115 inches) to ap-
proximately 3.56 mm (0.140 inches). The kerf width may
be approximately 3.18 mm (0.125 inches).
[0012] These and other example embodiments of the
disclosure are described in more detail through reference
to the accompanying drawings in the detailed description
that follows. This brief summary is provided for the read-
er’s convenience and is not intended to limit the scope
of the claims or the preceding sections. Furthermore, the
techniques described above and below may be imple-
mented in a number of ways and in a number of contexts.

Several example implementations and contexts are pro-
vided with reference to the accompanying drawings, as
described below in more detail. However, the following
implementations and contexts are but a few of many.
[0013] As described in detail below, the band saw
blade may be particularly suitable for cutting large struc-
tural workpieces, such as I-beams, tubes, channels,
pipes, or other structural members. For example, teeth
of the band saw blade may have a robust tooth form that
advantageously provides a reduction in required cut
force, which may increase cut speed and enhance re-
sistance to tooth damage, such as chipping and/or strip-
ping of the teeth. Additionally, the band saw blade may
have teeth spaced at varying pitch distances between
adjacent teeth such that the teeth are arranged in a var-
iable pitch pattern that minimizes vibration and accom-
modates significant changes in tooth engagement length
which may exist when cutting large structural workpieces.
Further, the band saw blade may define a multi-level set
pattern that promotes straight cutting throughout the life
of the blade as well as an extra-wide kerf that inhibits
blade pinching when cutting large structural workpieces.
The combination of these features of the band saw blade
provide enhanced performance in high-impact cutting
applications while also achieving a substantial, and un-
expectedly high, increase in the useful life of the saw
blade.
[0014] The detailed description is set forth with refer-
ence to the accompanying drawings. The use of the same
reference numerals may indicate similar or identical
items. Various embodiments may utilize elements and/or
features other than those illustrated in the drawings, and
some elements and/or features may not be present in
various embodiments. Elements and/or features in the
drawings are not necessarily drawn to scale. Throughout
this disclosure, depending on the context, singular and
plural terminology may be used interchangeably.

FIG. 1A is a side view of a portion of a band saw
blade in accordance with one or more embodiments
of the disclosure.
FIG. 1B is a detailed side view of a portion of the
band saw blade of FIG. 1A, illustrating a typical tooth
configuration of the band saw blade.
FIG. 1C is a detailed side view of a portion of the
band saw blade of FIG. 1A, illustrating a typical tooth
configuration of the band saw blade.
FIG. 1D is a side view of a portion of the band saw
blade of FIG. 1A, illustrating a pitch pattern of the
band saw blade.
FIG. IE is a top view of a portion of the band saw
blade of FIG. 1A, illustrating a set pattern of the band
saw blade in accordance with one or more embodi-
ments of the disclosure.
FIG. 1F is a detailed end view of a portion of the band
saw blade of FIG. 1A having the set pattern of FIG. IE.
FIG. 1G is a top view of a portion of the band saw
blade of FIG. 1A, illustrating a set pattern of the band
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saw blade in accordance with one or more embodi-
ments of the disclosure.
FIG. 1H is a detailed end view of a portion of the
band saw blade of FIG. 1A having the set pattern of
FIG. 1G.
FIG. 1I is a top view of a portion of the band saw
blade of FIG. 1A, illustrating a set pattern of the band
saw blade in accordance with one or more embodi-
ments of the disclosure.
FIG. 1J is a detailed end view of a portion of the band
saw blade of FIG. 1A having the set pattern of FIG. 1I.
FIG. 2A is a side view of a portion of a band saw
blade in accordance with one or more embodiments
of the disclosure.
FIG. 2B is a detailed side view of a portion of the
band saw blade of FIG. 2A, illustrating a typical tooth
configuration of the band saw blade.
FIG. 2C is a detailed side view of a portion of the
band saw blade of FIG. 2A, illustrating a typical tooth
configuration of the band saw blade.
FIG. 2D is a side view of a portion of the band saw
blade of FIG. 2A, illustrating a pitch pattern of the
band saw blade.
FIG. 2E is a top view of a portion of the band saw
blade of FIG. 2A, illustrating a set pattern of the band
saw blade in accordance with one or more embodi-
ments of the disclosure.
FIG. 2F is a detailed end view of a portion of the band
saw blade of FIG. 2A having the set pattern of FIG.
2E.
FIG. 2G is a top view of a portion of the band saw
blade of FIG. 2A, illustrating a set pattern of the band
saw blade in accordance with one or more embodi-
ments of the disclosure.
FIG. 2H is a detailed end view of a portion of the
band saw blade of FIG. 2A having the set pattern of
FIG. 2G.
FIG. 2I is a top view of a portion of the band saw
blade of FIG. 2A, illustrating a set pattern of the band
saw blade in accordance with one or more embodi-
ments of the disclosure.
FIG. 2J is a detailed end view of a portion of the band
saw blade of FIG. 2A having the set pattern of FIG. 2I.
FIG. 3A is a schematic end view illustrating a cutting
edge of a canted band saw blade advancing through
a solid workpiece.
FIG. 3B is a schematic end view illustrating a cutting
edge of a horizontal band saw blade advancing
through an I-beam in a first orientation.
FIG. 3C is a schematic end view illustrating a cutting
edge of a horizontal band saw blade advancing
through an I-beam in a second orientation.
FIG. 3D is a schematic end view illustrating a cutting
edge of a canted band saw blade advancing through
an I-beam in the second orientation.
FIG. 4 is a graph of cut force (lbs) required for a
number of different tooth forms having a protrusion
positioned along the rake side of the tooth.

FIG. 5 is a graph of blade life (number of cuts) for a
number of different set patterns having an extra-wide
kerf.
FIG. 6 is a graph of blade life (number of cuts) for a
number of different band saw blades.

[0015] Described below are example embodiments of
a band saw blade as well as individual features of the
band saw blade. The band saw blade may be used with
a band saw machine to cut a workpiece. As described
below, the band saw blade may be particularly suitable
for cutting large structural workpieces, such as I-beams,
tubes, channels, pipes, or other structural members. In
particular, teeth of the band saw blade may have a robust
tooth form that provides enhanced resistance to tooth
damage, such as chipping and/or stripping of the teeth.
Additionally, the band saw blade may have teeth spaced
at varying pitch distances between adjacent teeth such
that the teeth are arranged in a variable pitch pattern that
minimizes vibration and accommodates significant
changes in tooth engagement length which may exist
when cutting large structural workpieces. Further, the
band saw blade may define a multi-level set pattern that
promotes straight cutting throughout the life of the blade
as well as an extra-wide kerf that inhibits blade pinching
when cutting large structural workpieces. Ultimately,
these features of the band saw blade may extend the
useful life of the blade while also providing enhanced
performance in high-impact cutting applications.
[0016] These and other example embodiments of the
disclosure are described in more detail through reference
to the accompanying drawings in the detailed description
that follows. This brief overview, including section titles
and corresponding summaries, is provided for the read-
er’s convenience and is not intended to limit the scope
of the claims or the preceding sections. Furthermore, the
techniques described above and below may be imple-
mented in a number of ways and in a number of contexts.
Several example implementations and contexts are pro-
vided with reference to the accompanying drawings, as
described below in more detail. However, the following
implementations and contexts are but a few of many.
[0017] Certain components or features of the band saw
blade may be described herein with reference to example
embodiments illustrated in the drawings; however, such
components or features are not limited to the example
embodiments illustrated in the drawings. Certain compo-
nents or features of the band saw blade may be described
herein as having a length extending relative to an x-axis,
a height extending relative to a y-axis, and/or a width or
thickness extending relative to a z-axis. The respective
axes are shown in the drawings with respect to the band
saw blade or components thereof.
[0018] Certain components or features of the band saw
blade may be described herein using the terms "top,"
"bottom," "front," "back," or "side." It will be understood
that these terms are used to describe a relative position
of a component or feature of the band saw blade when
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the band saw blade is in a particular orientation, such as
an orientation shown in the drawings. Certain relation-
ships between components or features of the band saw
blade may be described herein using the terms "above,"
"below," "in front of," or "behind." It will be understood
that these terms are used to describe a relative relation-
ship between two or more components or features of the
band saw blade when the band saw blade is in a particular
orientation, such as an orientation shown in the drawings.
[0019] Certain components or features of the band saw
blade may be described herein using the terms "first,"
"second," "third," etc. These terms are used only to dis-
tinguish one component or feature from another identical
or similar component or feature. For example, a "first"
component or feature could be termed a "second" com-
ponent or feature, and, similarly, a "second" component
or feature could be termed a "first" component or feature,
without departing from the scope of the disclosure. Ad-
ditionally, as used herein the term "and/or" includes any
and all combinations of one or more of the associated
listed items.
[0020] Certain dimensions or properties of compo-
nents or features of the band saw blade may be described
herein using the term "approximately." As used herein,
the term "approximately" indicates that each of the de-
scribed dimensions is not a strict boundary or parameter
and does not exclude functionally similar variations there-
from. Unless context or the description indicates other-
wise, the use of the term "approximately" in connection
with a numerical parameter indicates that the numerical
parameter includes variations that, using mathematical
and industrial principles accepted in the art (e.g., round-
ing, measurement or other systematic errors, manufac-
turing tolerances, etc.), would not vary the least signifi-
cant digit. As used herein, the term "approximately equal"
indicates that the equal relationship is not a strict rela-
tionship and does not exclude functionally similar varia-
tions therefrom. Unless context or the description indi-
cates otherwise, the use of the term "approximately
equal" in connection with two or more described dimen-
sions indicates that the equal relationship between the
dimensions includes variations that, using mathematical
and industrial principles accepted in the art (e.g., round-
ing, measurement or other systematic errors, manufac-
turing tolerances, etc.), would not vary the least signifi-
cant digit of the dimensions.
[0021] Certain relationships between dimensions of
the band saw blade or between features of the band saw
blade may be described herein using the term "substan-
tially." As used herein, the term "substantially constant"
indicates that the constant relationship is not a strict re-
lationship and does not exclude functionally similar var-
iations therefrom. Unless context or the description indi-
cates otherwise, the use of the term "substantially con-
stant" in connection with a described dimension indicates
that the dimension includes variations that, using math-
ematical and industrial principles accepted in the art (e.g.,
rounding, measurement or other systematic errors, man-

ufacturing tolerances, etc.), would not vary the least sig-
nificant digit of the dimension. As used herein, the term
"substantially parallel" indicates that the parallel relation-
ship is not a strict relationship and does not exclude func-
tionally similar variations therefrom.
[0022] FIGS. 1A-1J illustrate a band saw blade 100
(which also may be referred to as a "structural band saw
blade," a "saw blade," or a "blade") as well as individual
components and features of the band saw blade 100 in
accordance with one or more example embodiments of
the disclosure. The band saw blade 100 may be used
with a band saw machine to cut a workpiece. As de-
scribed below, the band saw blade 100 may be particu-
larly suitable for cutting large structural workpieces, such
as I-beams, tubes, channels, pipes, or other structural
members. In particular, teeth of the band saw blade 100
may have a robust tooth form that provides enhanced
resistance to tooth damage, such as chipping and/or
stripping of the teeth. Additionally, the band saw blade
100 may have teeth spaced at varying pitch distances
between adjacent teeth such that the teeth are arranged
in a variable pitch pattern that minimizes vibration and
accommodates significant changes in tooth engagement
length which may exist when cutting large structural
workpieces. Further, the band saw blade 100 may define
a multi-level set pattern that promotes straight cutting
throughout the life of the blade 100 as well as an extra-
wide kerf that inhibits blade pinching when cutting large
structural workpieces. Ultimately, these features of the
band saw blade 100 may extend the useful life of the
blade while also providing enhanced performance in
high-impact cutting applications.
[0023] The band saw blade 100 may be formed as a
continuous (i.e., endless) band configured for use in a
band saw machine. As shown in FIG. 1A, the band saw
blade 100 may include a blade body 101 having a cutting
edge 102 and a back edge 104 located on an opposite
side of the saw blade 100 relative to the cutting edge
102. The cutting edge 102 and the back edge 104 may
extend along a total circumferential length of the band
saw blade 100. The cutting edge 102 may be configured
to engage and cut a workpiece, and the back edge 104
may be configured to engage spaced rollers of the band
saw machine. As shown in FIG. 1A, the band saw blade
100 may define a cutting direction A and a feed direction
B, based on the orientation and configuration of the cut-
ting edge 102 and the back edge 104. The cutting edge
102 may include a plurality of teeth 110 spaced relative
to one another along the band saw blade 100. In certain
example embodiments, as shown, the plurality of teeth
110 may include a plurality of recurrent or repetitive pat-
terns of the teeth 110 defining a 13-tooth pitch pattern.
Each pitch pattern may be defined by a recurrent group
of thirteen teeth 110, including a first tooth 110a, a second
tooth 110b, a third tooth 110c, a fourth tooth 110d, a fifth
tooth 110e, a sixth tooth 110f, a seventh tooth 110g, an
eighth tooth 110h, a ninth tooth 110i, a tenth tooth 110j,
an eleventh tooth 110k, a twelfth tooth 1101, and a thir-
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teenth tooth 110m. The cutting edge 102 may define a
cutting plane C extending through the tips of the teeth
110 (prior to setting) or through the tips of the unset teeth
110 (after setting), as shown, and the teeth 110 may be
configured to engage and cut the workpiece as the band
saw 100 moves in the cutting direction A and the feed
direction B. It will be appreciated that the cutting direction
A of the band saw blade 100 corresponds to the orien-
tation of the teeth 110 of the cutting edge 102, and that
the feed direction B corresponds to the orientation of the
cutting edge 102 relative to the back edge 104. As shown,
the band saw blade 100 may have a longitudinal axis L
extending parallel to the cutting plane C and parallel to
the back edge 104 (according to embodiments in which
the back edge 104 is formed as a planar edge). The band
saw blade 100 also may have a transverse axis T ex-
tending perpendicular to the cutting plane C and the lon-
gitudinal axis L.
[0024] The teeth 110 may have a tooth form as illus-
trated in detail in FIGS. 1B and 1C for a typical tooth 110.
As shown, each tooth 110 may include a tip 112, a rake
face 114 formed on one side of the tip 112 (i.e., a leading
side of the tooth 110), and a primary clearance surface
116 formed on an opposite side of the tip 112 relative to
the rake face 114 (i.e., a trailing side of the tooth 110).
In this manner, the tip 112 may be defined by the inter-
section of the rake face 114 and the primary clearance
surface 116. As shown, the primary clearance surface
116 may be formed as a planar surface defining a primary
relief angle α1 relative to the cutting plane C or the back
edge 104. Each tooth 110 also may include a secondary
clearance surface 118 formed on an opposite side of the
primary clearance surface 116 relative to the tip 112. As
shown, the secondary clearance surface 118 may be
formed as a planar surface defining a secondary relief
angle α2 relative to the cutting plane C or the back edge
104. Each tooth 110 also may include a tertiary clearance
surface 120 formed on an opposite side of the secondary
clearance surface 118 relative to the primary clearance
surface 116. As shown, the tertiary clearance surface
120 may be formed as a planar surface defining a tertiary
relief angle α3 relative to the cutting plane C or the back
edge 104. Each tooth 110 further may include a first pro-
trusion 122 (which also may be referred to as a "relief
face protrusion") formed between the secondary clear-
ance surface 118 and the tertiary clearance surface 120.
The first protrusion 122 may have a curvilinear shape
and may be defined by a concave surface 124 and a
convex surface 126. As shown, the primary clearance
surface 116 may extend from the tip 112 to the secondary
clearance surface 118, the secondary clearance surface
118 may extend from the primary clearance surface 116
to the concave surface 124, the concave surface 124
may extend from the secondary clearance surface 118
to the convex surface 126, and the convex surface 126
may extend from the concave surface 124 to the tertiary
clearance surface 120. The tertiary clearance surface
120 may extend from the convex surface 126 to a first

concave gullet surface 130 of a gullet 128 defined by the
tooth 110.
[0025] As shown in FIG. 1C, the secondary relief angle
α2 may be greater than the primary relief angle α1, and
the tertiary relief angle α3 may be greater than the sec-
ondary relief angle α2. In certain example embodiments,
the primary relief angle α1 may be within a range of be-
tween approximately 18 degrees to approximately 22 de-
grees. In certain example embodiments, the primary re-
lief angle α1 may be approximately 20 degrees. In certain
example embodiments, the secondary relief angle α2
may be within a range of between approximately 30 de-
grees to approximately 35 degrees. In certain example
embodiments, the secondary relief angle α2 may be ap-
proximately 30 degrees. In certain example embodi-
ments, the tertiary relief angle α3 may be within a range
of between approximately 40 degrees to approximately
55 degrees. In certain example embodiments, the tertiary
relief angle α3 may be approximately 45 degrees. As
shown in FIG. 1C, the primary clearance surface 116
may have a first length D1 in the cutting direction A, and
the secondary clearance surface 118 may have a second
length D2 in the cutting direction A. The second length
D2 may be greater than the first length D1, as shown. In
certain example embodiments, the first length D1 may
be within a range of between approximately 0.25 mm
(0.010 inches) to approximately 0.75 mm (0.030 inches).
In certain example embodiments, the first length D1 may
be approximately 0.51 mm (0.020 inches).
[0026] As shown in FIG. 1C, the concave surface 124
of the first protrusion 122 may have a first radius R1, and
the convex surface 126 of the first protrusion 122 may
have a second radius R2. The first radius R1 may be
different from the second radius R2, as shown. In certain
example embodiments, the first radius R1 may be within
a range of between approximately 3.18 mm (0.125 inch-
es) to approximately 4.45 mm (0.175 inches), and the
second radius R2 may be within a range of between ap-
proximately 1.9 mm (0.075 inches) to approximately 3.18
mm (0.125 inches). In certain example embodiments, the
first radius R1 may be approximately 3.91 mm (0.150
inches), and the second radius R2 may be approximately
2.54 mm (0.100 inches).
[0027] As shown in FIG. 1C, the rake face 114 may be
formed as a planar surface defining a rake angle α4 rel-
ative to a plane extending perpendicular to the cutting
plane C or the back edge 104. In this manner, the rake
face 114 and the primary clearance surface 116 may
define an included tip angle α5 therebetween. Each tooth
also may include a second protrusion 132 (which also
may be referred to as a "rake face protrusion") formed
between the rake face 114 and a second concave gullet
surface 138 of the gullet 128. The second protrusion 132
may have a curvilinear shape and may be defined by a
concave surface 134 and a convex surface 136. As
shown, the rake face 114 may extend from the tip 112 to
the concave surface 134, the concave surface 134 may
extend from the rake face 114 to the convex surface 136,
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and the convex surface 136 may extend from the concave
surface 134 to the second concave gullet surface 138.
For some of the gullets 128 of the cutting edge 102, a
planar gullet surface 140 may extend from the second
concave gullet surface 138 to the first concave gullet sur-
face 130, as shown in FIG. 1B. The planar gullet surface
140 may extend parallel or substantially parallel to the
cutting plane C or the back edge 104. For other gullets
128 of the cutting edge 102, the second concave gullet
surface 138 may extend to the first concave gullet surface
130.
[0028] In certain example embodiments, the rake an-
gle α4 may be within a range of between approximately
8 degrees to approximately 12 degrees. In certain exam-
ple embodiments, the rake angle α4 may be approxi-
mately 10 degrees. In certain example embodiments, the
included tip angle α5 may be within a range of between
approximately 56 degrees to approximately 64 degrees.
In certain example embodiments, the included tip angle
α5 may be approximately 60 degrees. As shown in FIG.
1C, the rake face 114 may have a height D3 in the direc-
tion perpendicular to the cutting plane C or the back edge
104. In certain example embodiments, the height D3 may
be within a range of between approximately 0.33 mm
(0.013 inches) to approximately 0.84 mm (0.033 inches).
In certain example embodiments, the height D3 may be
approximately 0.58 mm (0.023 inches). As shown in FIG.
1C, the concave surface 134 of the second protrusion
132 may have a third radius R3, and the convex surface
136 of the second protrusion 132 may have a fourth ra-
dius R4. The third radius R3 may be equal to or approx-
imately equal to the fourth radius R4, as shown. In certain
example embodiments, the third radius R3 and the fourth
radius R4 may be within a range of between approxi-
mately 1.0 mm (0.040 inches) to approximately 2.0 mm
(0.080 inches). In certain example embodiments, the
third radius R3 and the fourth radius R4 may be approx-
imately 1.5 mm (0.060 inches).
[0029] The band saw blade 100 may have a bi-metal
configuration, including a backing formed of a first metal
and a plurality of tips formed of a second metal and weld-
ed to the backing. In this manner, each tooth 110 may
include a base portion 142 formed of the first metal, a tip
portion 144 formed of the second metal, and a weld zone
146 (indicated by dashed lines) extending along the in-
terface of the base portion 142 and the tip portion 144,
as shown in FIG. 1C. In certain example embodiments,
the weld zone 146 may extend parallel or substantially
parallel to the cutting plane C of the saw blade 100. As
shown, the first protrusion 122 may extend over a first
end of the weld zone 146, and the second protrusion 132
may extend over an opposite second end of the weld
zone 146. In this manner, the first protrusion 122 and the
second protrusion 132 may provide the tooth 110 with
enhanced strength along the weld zone 146 to inhibit
stripping of the tooth 110. In certain example embodi-
ments, the first metal may be a spring steel, and the sec-
ond metal may be a tool steel.

[0030] As shown in FIG. 1D, the plurality of teeth 110
may be spaced at varying pitch distances between ad-
jacent teeth 110, with each tooth 110 having a particular
pitch distance or tooth spacing P between that tooth 110
and the following adjacent tooth 110 in the direction op-
posite the cutting direction A. The pitch distance P may
be measured between the tips 112 of adjacent teeth 110,
as shown, or between any of numerous other corre-
sponding points between adjacent teeth 110. As shown,
the plurality of teeth 110 may define a 13-tooth pitch pat-
tern. In this manner, for the group of thirteen teeth 110,
a first pitch distance P1 may be defined between the first
tooth 110a and the second tooth 110b, a second pitch
distance P2 may be defined between the second tooth
110b and the third tooth 110c, a third pitch distance P3
may be defined between the third tooth 110c and the
fourth tooth 110d, a fourth pitch distance P4 may be de-
fined between the fourth tooth 110d and the fifth tooth
110e, a fifth pitch distance P5 may be defined between
the fifth tooth 110e and the sixth tooth 110f, a sixth pitch
distance P6 may be defined between the sixth tooth 110f
and the seventh tooth 110g, a seventh pitch distance P7
may be defined between the seventh tooth 110g and the
eighth tooth 110h, an eighth pitch distance P8 may be
defined between the eighth tooth 110h and the ninth tooth
110i, a ninth pitch distance P9 may be defined between
the ninth tooth 110i and the tenth tooth 110j, a tenth pitch
distance P10 may be defined between the tenth tooth
110j and the eleventh tooth 110k, an eleventh pitch dis-
tance P11 may be defined between the eleventh tooth
110k and the twelfth tooth 1101, a twelfth pitch distance
P12 may be defined between the twelfth tooth 1101 and
the thirteenth tooth 110m, and a thirteenth pitch distance
P13 may be defined between the thirteenth tooth 110m
and the first tooth 110a of the next group of teeth 110.
[0031] The variable pitch pattern of the teeth 110 may
include a minimum pitch distance between a first pair of
adjacent teeth 110 and a maximum pitch distance be-
tween a second pair of adjacent teeth 110. In certain
example embodiments, as shown, the ninth pitch dis-
tance P9 may be the minimum pitch distance, and the
thirteenth pitch distance P13 may be the maximum pitch
distance. Based on the known pitch distance for a pair
of adjacent teeth 110 in the pitch pattern, the teeth per
inch (TPI) may be determined for that portion of the pitch
pattern according to the equation TPI = (1/(pitch distance
in inches)) = (25.4∗1/(pitch distance in mm))). The mini-
mum pitch distance of the pitch pattern may correspond
to a maximum TPI of the pitch pattern, and the maximum
pitch distance of the pitch pattern may correspond to a
minimum TPI of the pitch pattern. In certain example em-
bodiments, a difference between the minimum TPI based
on the maximum pitch distance of the pitch pattern and
the maximum TPI based on the minimum pitch distance
of the pitch pattern may be equal to or greater than 2. In
certain example embodiments, the difference between
the minimum TPI based on the maximum pitch distance
of the pitch pattern and the maximum TPI based on the
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minimum pitch distance of the pitch pattern may be equal
to 2. In certain example embodiments, the variable pitch
pattern may define a 2/4 pitch pattern. In other words,
the minimum TPI based on the maximum pitch distance
of the pitch pattern may be 2, and the maximum TPI
based on the minimum pitch distance of the pitch pattern
may be 4. In this manner, the minimum pitch distance of
the pitch pattern may be 6.35 mm (0.250 inches), and
the maximum pitch distance of the pitch pattern may be
12.7 mm (0.500 inches). In certain example embodi-
ments, the first pitch distance P1 may be 12.0 mm (0.472
inches), the second pitch distance P2 may be 11.3 mm
(0.444 inches), the third pitch distance P3 may be 10.6
mm (0.418 inches), the fourth pitch distance P4 may be
9.91 mm (0.390 inches), the fifth pitch distance P5 may
be 9.19 mm (0.362 inches), the sixth pitch distance P6
may be 8.46 mm (0.333 inches), the seventh pitch dis-
tance P7 may be 7.77 mm (0.306 inches), the eighth pitch
distance P8 may be 7.06 mm (0.278 inches), the ninth
pitch distance P9 may be 6.35 mm (0.250 inches), the
tenth pitch distance P10 may be 7.95 mm (0.313 inches),
the eleventh pitch distance P11 may be 9.53 mm (0.375),
the twelfth pitch distance P12 may be 11.1 mm (0.438
inches), and the thirteenth pitch distance P13 may be
12.7 mm (0.500 inches). In certain example embodi-
ments, an overall length OL of the group of thirteen teeth
110 may be 123.9 mm (4.879 inches).
[0032] In certain example embodiments, the plurality
of teeth 110 may define a multi-level set pattern. FIGS.
1E and 1F illustrate a first multi-level set pattern in ac-
cordance with one or more embodiments of the disclo-
sure. As shown, the first multi-level set pattern may be a
five/three/five set pattern defined by a first group of five
consecutive teeth 110, a second group of three consec-
utive teeth 110, and a third group of five consecutive teeth
110. The first group of teeth may include, with respect to
the cutting direction A, a first unset tooth (i.e., a "straight"
or "raker" tooth), a first pair of consecutive light set teeth
formed adjacent the first unset tooth in a direction oppo-
site the cutting direction A and set to opposite sides of
the blade body 101 from one another to a light set mag-
nitude ML, and a first pair of consecutive heavy set teeth
formed adjacent the first pair of consecutive light set teeth
in the direction opposite the cutting direction A and set
to opposite sides of the blade body 101 from one another
to a heavy set magnitude MH that is greater than the light
set magnitude ML. The second group of teeth may in-
clude, a second unset tooth formed adjacent the first pair
of consecutive heavy set teeth in the direction opposite
the cutting direction A, and a second pair of consecutive
heavy set teeth formed adjacent the second unset tooth
in the direction opposite the cutting direction A and set
to opposite sides of the blade body 101 from one another
to the heavy set magnitude MH. The third group of teeth
may include, a third unset tooth formed adjacent the sec-
ond pair of consecutive heavy set teeth in the direction
opposite the cutting direction A, a second pair of consec-
utive light set teeth formed adjacent the third unset tooth

in the direction opposite the cutting direction A and set
in opposite directions from one another to the light set
magnitude ML, and a third pair of consecutive heavy set
teeth formed adjacent the second pair of consecutive
light set teeth in the direction opposite the cutting direc-
tion A and set in opposite directions from one another to
the heavy set magnitude MH.
[0033] In certain example embodiments, the first group
of teeth may include the first tooth 110a, the second tooth
110b, the third tooth 110c, the fourth tooth 110d, and the
fifth tooth 110e, the second group of teeth may include
the sixth tooth 110f, the seventh tooth 110g, and the
eighth tooth 110h, and the third group of teeth may in-
clude the ninth tooth 110i, the tenth tooth 110j, the elev-
enth tooth 110k, the twelfth tooth 1101, and the thirteenth
tooth 110m. As shown, the first tooth 110a may be an
unset tooth (S), the second tooth 110b may be offset a
light magnitude to a right side of the blade body 101 (RL),
the third tooth 110c may be offset a light magnitude to a
left side of the blade body 101 (LL), the fourth tooth 110d
may be offset a heavy magnitude to the right side of the
blade body 101 (RH), the fifth tooth 110e may be offset
a heavy magnitude to the left side of the blade body 101
(LH), the sixth tooth 110f may be an unset tooth (S), the
seventh tooth 1 lOg may be offset a heavy magnitude to
the right side of the blade body 101 (RH), the eighth tooth
110h may be offset a heavy magnitude to the left side of
the blade body 101 (LH), the ninth tooth 110i may be an
unset tooth (S), the tenth tooth 110j may be offset a light
magnitude to the right side of the blade body 101 (RL),
the eleventh tooth 110k may be offset a light magnitude
to the left side of the blade body 101 (LL), the twelfth
tooth 1101 may be offset a heavy magnitude to the right
side of the blade body 101 (RH), and the thirteenth tooth
110m may be offset a heavy magnitude to the left side
of the blade body 101 (LH).
[0034] As shown in FIG. IF, the plurality of teeth 110
may define a kerf width K, as determined by the heavy
set magnitude MH and a width W (i.e., thickness) of the
unset tooth 110. In particular, the kerf width K may be an
overall maximum width of the saw blade 100 after setting
of the teeth 110 and may be determined according to the
equation kerf width = width of unset tooth + (2 x heavy
set magnitude). In certain example embodiments, the
kerf width K may be within a range of between approxi-
mately 2.92 mm (0.115 inches) to approximately 3.56
mm (0.140 inches). In certain example embodiments, the
kerf width K may be within a range of between approxi-
mately 3.05 mm (0.120 inches) to approximately 3.43
mm (0.135 inches). In certain example embodiments, the
kerf width K may be approximately 2.92 mm (0.115 inch-
es), approximately 3.05 mm (0.120 inches), approxi-
mately 3.18 mm (0.125 inches), approximately 3.30 mm
(0.130 inches), or approximately 3.56 mm (0.140 inches).
In certain example embodiments, the width W of the un-
set tooth 110 may be within a range of between approx-
imately 1.0 mm (0.040 inches) and approximately 1.7
mm (0.065 inches). In certain example embodiments, the
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width W may be approximately 1.1 mm (0.042 inches),
approximately 1.27 mm (0.050 inches), or approximately
1.6 mm (0.063 inches). In certain example embodiments,
the heavy set magnitude MH may be within a range of
between approximately 0.51 mm (0.020 inches) and ap-
proximately 1.0 mm (0.040 inches). In certain example
embodiments, the heavy set magnitude MH may be ap-
proximately 0.64 mm (0.025 inches), approximately 0.74
mm (0.029 inches), approximately 0.79 mm (0.031 inch-
es), approximately 0.86 mm (0.034 inches), or approxi-
mately 0.99 mm (0.039 inches).
[0035] FIGS. 1G and 1H illustrate a second multi-level
set pattern in accordance with one or more embodiments
of the disclosure. As shown, the second multi-level set
pattern may be a five/three/five set pattern defined by a
first group of five consecutive teeth 110, a second group
of three consecutive teeth 110, and a third group of five
consecutive teeth 110. The first group of teeth may in-
clude, with respect to the cutting direction A, a first unset
tooth (i.e., a "straight" or "raker" tooth), a first light set
tooth formed adjacent the first unset tooth in a direction
opposite the cutting direction A and set to a light set mag-
nitude ML, a first pair of consecutive heavy set teeth
formed adjacent the first light set tooth in the direction
opposite the cutting direction A and set to opposite sides
of the blade body 101 from one another to a heavy set
magnitude MH that is greater than the light set magnitude
ML, and a second light set tooth formed adjacent the first
pair of consecutive heavy set teeth in the direction op-
posite the cutting direction A and set to the light set mag-
nitude ML. The second group of teeth may include, a
second unset tooth formed adjacent the second light set
tooth in the direction opposite the cutting direction A, and
a second pair of consecutive heavy set teeth formed ad-
jacent the second unset tooth in the direction opposite
the cutting direction A and set to opposite sides of the
blade body 101 from one another to the heavy set mag-
nitude MH. The third group of teeth may include, a third
unset tooth formed adjacent the second pair of consec-
utive heavy set teeth in the direction opposite the cutting
direction A, a third light set tooth formed adjacent the
third unset tooth in a direction opposite the cutting direc-
tion A and set to the light set magnitude ML, a third pair
of consecutive heavy set teeth formed adjacent the third
light set tooth in the direction opposite the cutting direc-
tion A and set to opposite sides of the blade body 101
from one another to the heavy set magnitude MH, and a
fourth light set tooth formed adjacent the third pair of con-
secutive heavy set teeth in the direction opposite the cut-
ting direction A and set to the light set magnitude ML.
[0036] In certain example embodiments, the first group
of teeth may include the first tooth 110a, the second tooth
110b, the third tooth 110c, the fourth tooth 110d, and the
fifth tooth 110e, the second group of teeth may include
the sixth tooth 110f, the seventh tooth 110g, and the
eighth tooth 110h, and the third group of teeth may in-
clude the ninth tooth 110i, the tenth tooth 110j, the elev-
enth tooth 110k, the twelfth tooth 1101, and the thirteenth

tooth 110m. As shown, the first tooth 110a may be an
unset tooth (S), the second tooth 110b may be offset a
light magnitude to a right side of the blade body 101 (RL),
the third tooth 110c may be offset a heavy magnitude to
a left side of the blade body 101 (LH), the fourth tooth
110d may be offset a heavy magnitude to the right side
of the blade body 101 (RH), the fifth tooth 110e may be
offset a light magnitude to the left side of the blade body
101 (LL), the sixth tooth 110f may be an unset tooth (S),
the seventh tooth 110g may be offset a heavy magnitude
to the left side of the blade body 101 (LH), the eighth
tooth 110h may be offset a heavy magnitude to the right
side of the blade body 101 (RH), the ninth tooth 110i may
be an unset tooth (S), the tenth tooth 110j may be offset
a light magnitude to the right side of the blade body 101
(RL), the eleventh tooth 110k may be offset a heavy mag-
nitude to the left side of the blade body 101 (LH), the
twelfth tooth 1101 may be offset a heavy magnitude to
the right side of the blade body 101 (RH), and the thir-
teenth tooth 110m may be offset a light magnitude to the
left side of the blade body 101 (LL).
[0037] As shown in FIG. 1H, the plurality of teeth 110
may define a kerf width K, as determined by the heavy
set magnitude MH and a width W (i.e., thickness) of the
unset tooth 110. In particular, the kerf width K may be an
overall maximum width of the saw blade 100 after setting
of the teeth 110 and may be determined according to the
equation kerf width = width of unset tooth + (2 x heavy
set magnitude). In certain example embodiments, the
kerf width K may be within a range of between approxi-
mately 2.92 mm (0.115 inches) to approximately 3.56
mm (0.140 inches). In certain example embodiments, the
kerf width K may be within a range of between approxi-
mately 3.05 mm (0.120 inches) to approximately 3.43
mm (0.135 inches). In certain example embodiments, the
kerf width K may be approximately 2.92 mm (0.115 inch-
es), approximately 3.05 mm (0.120 inches), approxi-
mately 3.18 mm (0.125 inches), approximately 3.30 mm
(0.130 inches), or approximately 3.56 mm (0.140 inches).
In certain example embodiments, the width W of the un-
set tooth 110 may be within a range of between approx-
imately 1.0 mm (0.040 inches) and approximately 1.7
mm (0.065 inches). In certain example embodiments, the
width W may be approximately 1.1 mm (0.042 inches),
approximately 1.27 mm (0.050 inches), or approximately
1.6 mm (0.063 inches). In certain example embodiments,
the heavy set magnitude MH may be within a range of
between approximately 0.51 mm (0.020 inches) and ap-
proximately 1.0 mm (0.040 inches). In certain example
embodiments, the heavy set magnitude MH may be ap-
proximately 0.64 mm (0.025 inches), approximately 0.74
mm (0.029 inches), approximately 0.79 mm (0.031 inch-
es), approximately 0.86 mm (0.034 inches), or approxi-
mately 0.99 mm (0.039 inches).
[0038] In other example embodiments, the plurality of
teeth 110 may define a single-level set pattern. FIGS. 1I
and 1J illustrate a single-level set pattern in accordance
with one or more embodiments of the disclosure. As
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shown, the single-level set pattern may be a
five/three/five set pattern defined by a first group of five
consecutive teeth 110, a second group of three consec-
utive teeth 110, and a third group of five consecutive teeth
110. The first group of teeth may include, with respect to
the cutting direction A, a first unset tooth (i.e., a "straight"
or "raker" tooth), a first pair of consecutive set teeth
formed adjacent the first unset tooth in a direction oppo-
site the cutting direction A and set to opposite sides of
the blade body 101 from one another to a set magnitude
M, and a second pair of consecutive set teeth formed
adjacent the first pair of consecutive set teeth in the di-
rection opposite the cutting direction A and set to opposite
sides of the blade body 101 from one another to the set
magnitude M. The second group of teeth may include a
second unset tooth formed adjacent the second pair of
consecutive set teeth in the direction opposite the cutting
direction A, and a third pair of consecutive set teeth
formed adjacent the second unset tooth in the direction
opposite the cutting direction A and set to opposite sides
of the blade body 101 from one another to the set mag-
nitude M. The third group of teeth may include a third
unset tooth formed adjacent the third pair of consecutive
set teeth in the direction opposite the cutting direction A,
a fourth pair of consecutive set teeth formed adjacent the
third unset tooth in the direction opposite the cutting di-
rection A and set to opposite sides of the blade body 101
from one another to the set magnitude M, and a fifth pair
of consecutive set teeth formed adjacent the fourth pair
of consecutive set teeth in the direction opposite the cut-
ting direction A and set to opposite sides of the blade
body 101 from one another to the set magnitude M.
[0039] In certain example embodiments, the first group
of teeth may include the first tooth 110a, the second tooth
110b, the third tooth 110c, the fourth tooth 110d, and the
fifth tooth 110e, the second group of teeth may include
the sixth tooth 110f, the seventh tooth 110g, and the
eighth tooth 110h, and the third group of teeth may in-
clude the ninth tooth 110i, the tenth tooth 110j, the elev-
enth tooth 110k, the twelfth tooth 1101, and the thirteenth
tooth 110m. As shown, the first tooth 110a may be an
unset tooth (S), the second tooth 110b may be offset a
magnitude to a right side of the blade body 101 (R), the
third tooth 110c may be offset a magnitude to a left side
of the blade body 101 (L), the fourth tooth 110d may be
offset a magnitude to the right side of the blade body 101
(R), the fifth tooth 110e may be offset a magnitude to the
left side of the blade body 101 (L), the sixth tooth 110f
may be an unset tooth (S), the seventh tooth 110g may
be offset a magnitude to the right side of the blade body
101 (R), the eighth tooth 110h may be offset a magnitude
to the left side of the blade body 101 (L), the ninth tooth
110i may be an unset tooth (S), the tenth tooth 110j may
be offset a magnitude to the right side of the blade body
101 (R), the eleventh tooth 110k may be offset a magni-
tude to the left side of the blade body 101 (L), the twelfth
tooth 1101 may be offset a magnitude to the right side
of the blade body 101 (R), and the thirteenth tooth 110m

may be offset a magnitude to the left side of the blade
body 101 (L).
[0040] As shown in FIG. 1J, the plurality of teeth 110
may define a kerf width K, as determined by the set mag-
nitude M and a width W (i.e., thickness) of the unset tooth
110. In particular, the kerf width K may be an overall
maximum width of the saw blade 100 after setting of the
teeth 110 and may be determined according to the equa-
tion kerf width = width of unset tooth + (2 x set magnitude).
In certain example embodiments, the kerf width K may
be within a range of between approximately 2.92 mm
(0.115 inches) to approximately 3.56 mm (0.140 inches).
In certain example embodiments, the kerf width K may
be within a range of between approximately 3.05 mm
(0.120 inches) to approximately 3.43 mm (0.135 inches).
In certain example embodiments, the kerf width K may
be approximately 2.92 mm (0.115 inches), approximately
3.05 mm (0.120 inches), approximately 3.18 mm (0.125
inches), approximately 3.30 mm (0.130 inches), or ap-
proximately 3.56 mm (0.140 inches). In certain example
embodiments, the width W of the unset tooth 110 may
be within a range of between approximately 1.0 mm
(0.040 inches) and approximately 1.7 mm (0.065 inches).
In certain example embodiments, the width W may be
approximately 1.1 mm (0.042 inches), approximately
1.27 mm (0.050 inches), or approximately 1.6 mm (0.063
inches). In certain example embodiments, the set mag-
nitude M may be within a range of between approximately
0.51 mm (0.020 inches) and approximately 1.0 mm
(0.040 inches). In certain example embodiments, the set
magnitude M may be approximately 0.64 mm (0.025
inches), approximately 0.74 mm (0.029 inches), approx-
imately 0.79 mm (0.031 inches), approximately 0.86 mm
(0.034 inches), or approximately 0.99 mm (0.039 inches).
[0041] FIGS. 2A-2J illustrate a band saw blade 200
(which also may be referred to as a "structural band saw
blade," a "saw blade," or a "blade") as well as individual
components and features of the band saw blade 200 in
accordance with one or more example embodiments of
the disclosure. The band saw blade 200 may be used
with a band saw machine for cutting large structural work-
pieces. The band saw blade 200 generally may be con-
figured in a manner similar to the band saw blade 100
(similar features are indicated by corresponding refer-
ence numbers beginning with "2" instead of "1"), although
certain differences between the saw blade 200 and the
saw blade 100 are described below. In particular, the
band saw blade 200 may have a different pitch pattern
and a different set pattern than the band saw blade 100.
[0042] As shown in FIG. 2A, the band saw blade 200
may include a blade body 201 having a cutting edge 202
configured to engage and cut a workpiece, and a back
edge 204 configured to engage spaced rollers of the band
saw machine. The band saw blade 200 may define a
cutting direction A and a feed direction B. The cutting
edge 202 may include a plurality of teeth 210 spaced
relative to one another along the band saw blade 200. In
certain example embodiments, as shown, the plurality of
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teeth 210 may include a plurality of recurrent or repetitive
patterns of the teeth 210 defining a 10-tooth pitch pattern.
Each pitch pattern may be defined by a recurrent group
of ten teeth 210, including a first tooth 210a, a second
tooth 210b, a third tooth 210c, a fourth tooth 210d, a fifth
tooth 210e, a sixth tooth 210f, a seventh tooth 210g, an
eighth tooth 210h, a ninth tooth 210i, and a tenth tooth
210j. The cutting edge 202 may define a cutting plane C
extending through the tips of the teeth 210 (prior to set-
ting) or through the tips of the unset teeth 210 (after set-
ting). As shown, the band saw blade 200 may have a
longitudinal axis L extending parallel to the cutting plane
C and parallel to the back edge 204, and a transverse
axis T extending perpendicular to the cutting plane C and
the longitudinal axis L.
[0043] The teeth 210 may have a tooth form as illus-
trated in detail in FIGS. 2B and 2C for a typical tooth 210.
As shown, each tooth 210 may include a tip 212, a rake
face 214 formed on one side of the tip 212, and a primary
clearance surface 216 formed on an opposite side of the
tip 212 relative to the rake face 214. In this manner, the
tip 212 may be defined by the intersection of the rake
face 214 and the primary clearance surface 216. As
shown, the primary clearance surface 216 may be formed
as a planar surface defining a primary relief angle α1
relative to the cutting plane C or the back edge 204. Each
tooth 210 also may include a secondary clearance sur-
face 218 formed on an opposite side of the primary clear-
ance surface 216 relative to the tip 212. As shown, the
secondary clearance surface 218 may be formed as a
planar surface defining a secondary relief angle α2 rel-
ative to the cutting plane C or the back edge 204. Each
tooth 210 also may include a tertiary clearance surface
220 formed on an opposite side of the secondary clear-
ance surface 218 relative to the primary clearance sur-
face 216. As shown, the tertiary clearance surface 220
may be formed as a planar surface defining a tertiary
relief angle α3 relative to the cutting plane C or the back
edge 204. Each tooth 210 further may include a first pro-
trusion 222 (which also may be referred to as a "relief
face protrusion") formed between the secondary clear-
ance surface 218 and the tertiary clearance surface 220.
The first protrusion 222 may have a curvilinear shape
and may be defined by a concave surface 224 and a
convex surface 226. As shown, the primary clearance
surface 216 may extend from the tip 212 to the secondary
clearance surface 218, the secondary clearance surface
218 may extend from the primary clearance surface 216
to the concave surface 224, the concave surface 224
may extend from the secondary clearance surface 218
to the convex surface 226, and the convex surface 226
may extend from the concave surface 224 to the tertiary
clearance surface 220. The tertiary clearance surface
220 may extend from the convex surface 226 to a first
concave gullet surface 230 of a gullet 228 defined by the
tooth 210.
[0044] As shown in FIG. 2C, the secondary relief angle
α2 may be greater than the primary relief angle α1, and

the tertiary relief angle α3 may be greater than the sec-
ondary relief angle α2. In certain example embodiments,
the primary relief angle α1 may be within a range of be-
tween approximately 18 degrees to approximately 22 de-
grees. In certain example embodiments, the primary re-
lief angle α1 may be approximately 20 degrees. In certain
example embodiments, the secondary relief angle α2
may be within a range of between approximately 30 de-
grees to approximately 35 degrees. In certain example
embodiments, the secondary relief angle α2 may be ap-
proximately 30 degrees. In certain example embodi-
ments, the tertiary relief angle α3 may be within a range
of between approximately 40 degrees to approximately
55 degrees. In certain example embodiments, the tertiary
relief angle α3 may be approximately 45 degrees. As
shown in FIG. 2C, the primary clearance surface 216
may have a first length D1 in the cutting direction A, and
the secondary clearance surface 218 may have a second
length D2 in the cutting direction A. The second length
D2 may be greater than the first length D1, as shown. In
certain example embodiments, the first length D1 may
be within a range of between approximately 0.25 mm
(0.010 inches) to approximately 0.75 mm (0.030 inches).
In certain example embodiments, the first length D1 may
be approximately 0.51 mm (0.020 inches).
[0045] As shown in FIG. 2C, the concave surface 224
of the first protrusion 222 may have a first radius R1, and
the convex surface 226 of the first protrusion 222 may
have a second radius R2. The first radius R1 may be
different from the second radius R2, as shown. In certain
example embodiments, the first radius R1 may be within
a range of between approximately 3.18 mm (0.125 inch-
es) to approximately 4.45 mm (0.175 inches), and the
second radius R2 may be within a range of between ap-
proximately 1.9 mm (0.075 inches) to approximately 3.18
mm (0.125 inches). In certain example embodiments, the
first radius R1 may be approximately 3.91 mm (0.150
inches), and the second radius R2 may be approximately
2.54 mm (0.100 inches).
[0046] As shown in FIG. 2C, the rake face 214 may be
formed as a planar surface defining a rake angle α4 rel-
ative to a plane extending perpendicular to the cutting
plane C or the back edge 204. In this manner, the rake
face 214 and the primary clearance surface 216 may
define an included tip angle α5 therebetween. Each tooth
also may include a second protrusion 232 (which also
may be referred to as a "rake face protrusion") formed
between the rake face 214 and a second concave gullet
surface 238 of the gullet 228. The second protrusion 232
may have a curvilinear shape and may be defined by a
concave surface 234 and a convex surface 236. As
shown, the rake face 214 may extend from the tip 212 to
the concave surface 234, the concave surface 234 may
extend from the rake face 214 to the convex surface 236,
and the convex surface 236 may extend from the concave
surface 234 to the second concave gullet surface 238.
For some of the gullets 228 of the cutting edge 202, a
planar gullet surface 240 may extend from the second
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concave gullet surface 238 to the first concave gullet sur-
face 230, as shown in FIG. 2B. The planar gullet surface
240 may extend parallel or substantially parallel to the
cutting plane C or the back edge 204. For other gullets
228 of the cutting edge 202, the second concave gullet
surface 238 may extend to the first concave gullet surface
230.
[0047] In certain example embodiments, the rake an-
gle α4 may be within a range of between approximately
8 degrees to approximately 12 degrees. In certain exam-
ple embodiments, the rake angle α4 may be approxi-
mately 10 degrees. In certain example embodiments, the
included tip angle α5 may be within a range of between
approximately 56 degrees to approximately 64 degrees.
In certain example embodiments, the included tip angle
α5 may be approximately 60 degrees. As shown in FIG.
2C, the rake face 214 may have a height D3 in the direc-
tion perpendicular to the cutting plane C or the back edge
204. In certain example embodiments, the height D3 may
be within a range of between approximately 0.33 mm
(0.013 inches) to approximately 0.84 mm (0.033 inches).
In certain example embodiments, the height D3 may be
approximately 0.58 mm (0.023 inches). As shown in FIG.
2C, the concave surface 234 of the second protrusion
232 may have a third radius R3, and the convex surface
236 of the second protrusion 232 may have a fourth ra-
dius R4. The third radius R3 may be equal to or approx-
imately equal to the fourth radius R4, as shown. In certain
example embodiments, the third radius R3 and the fourth
radius R4 may be within a range of between approxi-
mately 1.0 mm (0.040 inches) to approximately 2.0 mm
(0.080 inches). In certain example embodiments, the
third radius R3 and the fourth radius R4 may be approx-
imately 1.5 mm (0.060 inches).
[0048] The band saw blade 200 may have a bi-metal
configuration, including a backing formed of a first metal
and a plurality of tips formed of a second metal and weld-
ed to the backing. In this manner, each tooth 210 may
include a base portion 242 formed of the first metal, a tip
portion 244 formed of the second metal, and a weld zone
246 (indicated by dashed lines) extending along the in-
terface of the base portion 242 and the tip portion 244,
as shown in FIG. 2C. In certain example embodiments,
the weld zone 246 may extend parallel or substantially
parallel to the cutting plane C of the saw blade 200. As
shown, the first protrusion 222 may extend over a first
end of the weld zone 246, and the second protrusion 232
may extend over an opposite second end of the weld
zone 246. In this manner, the first protrusion 222 and the
second protrusion 232 may provide the tooth 210 with
enhanced strength along the weld zone 246 to inhibit
stripping of the tooth 210. In certain example embodi-
ments, the first metal may be a spring steel, and the sec-
ond metal may be a tool steel.
[0049] As shown in FIG. 2D, the plurality of teeth 210
may be spaced at varying pitch distances between ad-
jacent teeth 210, with each tooth 210 having a particular
pitch distance or tooth spacing P between that tooth 210

and the following adjacent tooth 210 in the direction op-
posite the cutting direction A. The pitch distance P may
be measured between the tips 212 of adjacent teeth 210,
as shown, or between any of numerous other corre-
sponding points between adjacent teeth 210. As shown,
the plurality of teeth 210 may define a 10-tooth pitch pat-
tern. In this manner, for the group of ten teeth 210, a first
pitch distance P1 may be defined between the first tooth
210a and the second tooth 210b, a second pitch distance
P2 may be defined between the second tooth 210b and
the third tooth 210c, a third pitch distance P3 may be
defined between the third tooth 210c and the fourth tooth
210d, a fourth pitch distance P4 may be defined between
the fourth tooth 210d and the fifth tooth 210e, a fifth pitch
distance P5 may be defined between the fifth tooth 210e
and the sixth tooth 210f, a sixth pitch distance P6 may
be defined between the sixth tooth 210f and the seventh
tooth 210g, a seventh pitch distance P7 may be defined
between the seventh tooth 210g and the eighth tooth
210h, an eighth pitch distance P8 may be defined be-
tween the eighth tooth 210h and the ninth tooth 210i, a
ninth pitch distance P9 may be defined between the ninth
tooth 210i and the tenth tooth 210j, and a tenth pitch
distance P10 may be defined between the tenth tooth
210j and the first tooth 210a of the next group of teeth 210.
[0050] The variable pitch pattern of the teeth 210 may
include a minimum pitch distance between a first pair of
adjacent teeth 210 and a maximum pitch distance be-
tween a second pair of adjacent teeth 210. In certain
example embodiments, as shown, the sixth pitch dis-
tance P6 may be the minimum pitch distance, and the
tenth pitch distance P10 may be the maximum pitch dis-
tance. Based on the known pitch distance for a pair of
adjacent teeth 120 in the pitch pattern, the teeth per inch
(TPI) may be determined for that portion of the pitch pat-
tern according to the equation TPI = (1/(pitch distance in
inches)) = (25.4∗1/(pitch distance in mm)))). The mini-
mum pitch distance of the pitch pattern may correspond
to a maximum TPI of the pitch pattern, and the maximum
pitch distance of the pitch pattern may correspond to a
minimum TPI of the pitch pattern. In certain example em-
bodiments, a difference between the minimum TPI based
on the maximum pitch distance of the pitch pattern and
the maximum TPI based on the minimum pitch distance
of the pitch pattern may be equal to or greater than 1. In
certain example embodiments, the difference between
the minimum TPI based on the maximum pitch distance
of the pitch pattern and the maximum TPI based on the
minimum pitch distance of the pitch pattern may be equal
to 1. In certain example embodiments, the variable pitch
pattern may define a 2/3 pitch pattern. In other words,
the minimum TPI based on the maximum pitch distance
of the pitch pattern may be 2, and the maximum TPI
based on the minimum pitch distance of the pitch pattern
may be 3. In this manner, the minimum pitch distance of
the pitch pattern may be 8.46 mm (0.333 inches), and
the maximum pitch distance of the pitch pattern may be
12.7 mm (0.500 inches). In certain example embodi-
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ments, the first pitch distance P1 may be 12.0 mm (0.472
inches), the second pitch distance P2 may be 11.3 mm
(0.444 inches), the third pitch distance P3 may be 10.6
mm (0.418 inches), the fourth pitch distance P4 may be
9.91 mm (0.390 inches), the fifth pitch distance P5 may
be 9.19 mm (0.362 inches), the sixth pitch distance P6
may be 8.46 mm (0.333 inches), the seventh pitch dis-
tance P7 may be 9.53 mm (0.375 inches), the eighth pitch
distance P8 may be 10.5 mm (0.415 inches), the ninth
pitch distance P9 may be 11.6 mm (0.457 inches), and
the tenth pitch distance P10 may be 12.7 mm (0.500 inch-
es). In certain example embodiments, an overall length
OL of the group of ten teeth 210 may be 105.8 mm (4.166
inches). In certain example embodiments, the variable
pitch pattern may define a 3/4 pitch pattern. In other
words, the minimum TPI based on the maximum pitch
distance of the pitch pattern may be 3, and the maximum
TPI based on the minimum pitch distance of the pitch
pattern may be 4. In this manner, the minimum pitch dis-
tance of the pitch pattern may be 6.35 mm (0.250 inches),
and the maximum pitch distance of the pitch pattern may
be 8.46 mm (0.333 inches). In certain example embodi-
ments, a difference between the minimum TPI based on
the maximum pitch distance of the pitch pattern and the
maximum TPI based on the minimum pitch distance of
the pitch pattern may be equal to or greater than 2. In
certain example embodiments, the difference between
the minimum TPI based on the maximum pitch distance
of the pitch pattern and the maximum TPI based on the
minimum pitch distance of the pitch pattern may be equal
to 2. In certain example embodiments, the variable pitch
pattern may define a 4/6 pitch pattern. In other words,
the minimum TPI based on the maximum pitch distance
of the pitch pattern may be 4, and the maximum TPI
based on the minimum pitch distance of the pitch pattern
may be 6. In this manner, the minimum pitch distance of
the pitch pattern may be 4.24 mm (0.167 inches), and
the maximum pitch distance of the pitch pattern may be
6.35 mm (0.250 inches).
[0051] In certain example embodiments, the plurality
of teeth 210 may define a multi-level set pattern. FIGS.
2E and 2F illustrate a first multi-level set pattern in ac-
cordance with one or more embodiments of the disclo-
sure. As shown, the first multi-level set pattern may be a
five/five set pattern defined by a first group of five con-
secutive teeth 210 and a second group of five consecu-
tive teeth 210. The first group of teeth may include, with
respect to the cutting direction A, a first unset tooth (i.e.,
a "straight" or "raker" tooth), a first pair of consecutive
light set teeth formed adjacent the first unset tooth in a
direction opposite the cutting direction A and set to op-
posite sides of the blade body 101 from one another to
a light set magnitude ML, and a first pair of consecutive
heavy set teeth formed adjacent the first pair of consec-
utive light set teeth in the direction opposite the cutting
direction A and set to opposite sides of the blade body
101 from one another to a heavy set magnitude MH that
is greater than the light set magnitude ML. In a similar

manner, the second group of teeth may include a second
unset tooth formed adjacent the first pair of consecutive
heavy set teeth in the direction opposite the cutting di-
rection A, a second pair of consecutive light set teeth
formed adjacent the second unset tooth in a direction
opposite the cutting direction A and set to opposite sides
of the blade body 101 from one another to the light set
magnitude ML, and a second pair of consecutive heavy
set teeth formed adjacent the second pair of consecutive
light set teeth in the direction opposite the cutting direc-
tion A and set to opposite sides of the blade body 101
from one another to the heavy set magnitude MH.
[0052] In certain example embodiments, the first group
of teeth may include the first tooth 210a, the second tooth
210b, the third tooth 210c, the fourth tooth 210d, and the
fifth tooth 210e, and the second group of teeth may in-
clude the sixth tooth 210f, the seventh tooth 210g, the
eighth tooth 210h, the ninth tooth 210i, and the tenth tooth
210j. As shown, the first tooth 210a may be an unset
tooth (S), the second tooth 210b may be offset a light
magnitude to a right side of the blade body 201 (RL), the
third tooth 210c may be offset a light magnitude to a left
side of the blade body 201 (LL), the fourth tooth 210d
may be offset a heavy magnitude to the right side of the
blade body 201 (RH), the fifth tooth 210e may be offset
a heavy magnitude to the left side of the blade body 201
(LH), the sixth tooth 210f may be an unset tooth (S), the
seventh tooth 210g may be offset a light magnitude to
the right side of the blade body 201 (RL), the eighth tooth
210h may be offset a light magnitude to the left side of
the blade body 201 (LL), the ninth tooth 210i may be
offset a heavy magnitude to the right side of the blade
body 201 (RH), and the tenth tooth 210j may be offset a
heavy magnitude to the left side of the blade body 201
(LH).
[0053] As shown in FIG. 2F, the plurality of teeth 210
may define a kerf width K, as determined by the heavy
set magnitude MH and a width W (i.e., thickness) of the
unset tooth 210. In particular, the kerf width K may be an
overall maximum width of the saw blade 200 after setting
of the teeth 210 and may be determined according to the
equation kerf width = width of unset tooth + (2 x heavy
set magnitude). In certain example embodiments, the
kerf width K may be within a range of between approxi-
mately 2.2 mm (0.085 inches) to approximately 3.43 mm
(0.135 inches). In certain example embodiments, the kerf
width K may be within a range of between approximately
2.3 mm (0.090 inches) to approximately 3.30 mm (0.130
inches). In certain example embodiments, the kerf width
K may be approximately 2.3 mm (0.090 inches), approx-
imately 2.54 mm (0.100 inches), approximately 2.92 mm
(0.115 inches), approximately 3.05 mm (0.120 inches),
or approximately 3.30 mm (0.130 inches). In certain ex-
ample embodiments, the width W of the unset tooth 210
may be within a range of between approximately 1.0 mm
(0.040 inches) and approximately 1.7 mm (0.065 inches).
In certain example embodiments, the width W may be
approximately 1.1 mm (0.042 inches), approximately
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1.27 mm (0.050 inches), or approximately 1.6 mm (0.063
inches). In certain example embodiments, the heavy set
magnitude MH may be within a range of between approx-
imately 0.51 mm (0.020 inches) and approximately 1.0
mm (0.040 inches). In certain example embodiments, the
heavy set magnitude MH may be approximately 0.61 mm
(0.024 inches), approximately 0.64 mm (0.025 inches),
approximately 0.66 mm (0.026 inches), or approximately
0.86 mm (0.034 inches).
[0054] FIGS. 2G and 2H illustrate a second multi-level
set pattern in accordance with one or more embodiments
of the disclosure. As shown, the second multi-level set
pattern may be a five/five set pattern defined by a first
group of five consecutive teeth 210 and a second group
of five consecutive teeth 210. The first group of teeth may
include, with respect to the cutting direction A, a first unset
tooth (i.e., a "straight" or "raker" tooth), a first light set
tooth formed adjacent the first unset tooth in a direction
opposite the cutting direction A and set to a light set mag-
nitude ML, a first pair of consecutive heavy set teeth
formed adjacent the first light set tooth in the direction
opposite the cutting direction A and set to opposite sides
of the blade body 201 from one another to a heavy set
magnitude MH that is greater than the light set magnitude
ML, and a second light set tooth formed adjacent the first
pair of consecutive heavy set teeth in the direction op-
posite the cutting direction A and set to the light set mag-
nitude ML. In a similar manner, the second group of teeth
may include, a second unset tooth formed adjacent the
second light set tooth in the direction opposite the cutting
direction A, a third light set tooth formed adjacent the
second unset tooth in a direction opposite the cutting
direction A and set to the light set magnitude ML, a sec-
ond pair of consecutive heavy set teeth formed adjacent
the third light set tooth in the direction opposite the cutting
direction A and set to opposite sides of the blade body
201 from one another to the heavy set magnitude MH,
and a fourth light set tooth formed adjacent the second
pair of consecutive heavy set teeth in the direction op-
posite the cutting direction A and set to the light set mag-
nitude ML.
[0055] In certain example embodiments, the first group
of teeth may include the first tooth 210a, the second tooth
210b, the third tooth 210c, the fourth tooth 210d, and the
fifth tooth 210e, and the second group of teeth may in-
clude the sixth tooth 210f, the seventh tooth 210g, the
eighth tooth 210h, the ninth tooth 210i, and the tenth tooth
210j. As shown, the first tooth 210a may be an unset
tooth (S), the second tooth 210b may be offset a light
magnitude to a right side of the blade body 201 (RL), the
third tooth 210c may be offset a heavy magnitude to a
left side of the blade body 201 (LH), the fourth tooth 210d
may be offset a heavy magnitude to the right side of the
blade body 201 (RH), the fifth tooth 210e may be offset
a light magnitude to the left side of the blade body 201
(LL), the sixth tooth 210f may be an unset tooth (S), the
seventh tooth 210g may be offset a light magnitude to
the right side of the blade body 201 (RL), the eighth tooth

210h may be offset a heavy magnitude to the left side of
the blade body 201 (LH), the ninth tooth 210i may be
offset a heavy magnitude to the right side of the blade
body 201 (RH), and the tenth tooth 210j may be offset a
light magnitude to the left side of the blade body 201 (LL).
[0056] As shown in FIG. 2H, the plurality of teeth 210
may define a kerf width K, as determined by the heavy
set magnitude MH and a width W(i.e., thickness) of the
unset tooth 210. In particular, the kerf width K may be an
overall maximum width of the saw blade 200 after setting
of the teeth 210 and may be determined according to the
equation kerf width = width of unset tooth + (2 x heavy
set magnitude). In certain example embodiments, the
kerf width K may be within a range of between approxi-
mately 2.2 mm (0.085 inches) to approximately 3.43 mm
(0.135 inches). In certain example embodiments, the kerf
width K may be within a range of between approximately
2.3 mm (0.090 inches) to approximately 3.30 mm (0.130
inches). In certain example embodiments, the kerf width
K may be approximately 2.3 mm (0.090 inches), approx-
imately 2.54 mm (0.100 inches), approximately 2.92 mm
(0.115 inches), approximately 3.05 mm (0.120 inches),
or approximately 3.30 mm (0.130 inches). In certain ex-
ample embodiments, the width W of the unset tooth 210
may be within a range of between approximately 1.0 mm
(0.040 inches) and approximately 1.7 mm (0.065 inches).
In certain example embodiments, the width W may be
approximately 1.1 mm (0.042 inches), approximately
1.27 mm (0.050 inches), or approximately 1.6 mm (0.063
inches). In certain example embodiments, the heavy set
magnitude MH may be within a range of between approx-
imately 0.51 mm (0.020 inches) and approximately 1.0
mm (0.040 inches). In certain example embodiments, the
heavy set magnitude MH may be approximately 0.61 mm
(0.024 inches), approximately 0.64 mm (0.025 inches),
approximately 0.66 mm (0.026 inches), or approximately
0.86 mm (0.034 inches).
[0057] In other example embodiments, the plurality of
teeth 210 may define a single-level set pattern. FIGS. 2I
and 2J illustrate a single-level set pattern in accordance
with one or more embodiments of the disclosure. As
shown, the single-level set pattern may be a five/five set
pattern defined by a first group of five consecutive teeth
210 and a second group of five consecutive teeth 210.
The first group of teeth may include, with respect to the
cutting direction A, a first unset tooth (i.e., a "straight" or
"raker" tooth), a first pair of consecutive set teeth formed
adjacent the first unset tooth in a direction opposite the
cutting direction A and set to opposite sides of the blade
body 201 from one another to a set magnitude M, and a
second pair of consecutive set teeth formed adjacent the
first pair of consecutive set teeth in the direction opposite
the cutting direction A and set to opposite sides of the
blade body 201 from one another to the set magnitude
M. In a similar manner, the second group of teeth may
include a second unset tooth formed adjacent the second
pair of consecutive set teeth in the direction opposite the
cutting direction A, a third pair of consecutive set teeth
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formed adjacent the second unset tooth in the direction
opposite the cutting direction A and set to opposite sides
of the blade body 201 from one another to the set mag-
nitude M, and a fourth pair of consecutive set teeth
formed adjacent the third pair of consecutive set teeth in
the direction opposite the cutting direction A and set to
opposite sides of the blade body 201 from one another
to the set magnitude M.
[0058] In certain example embodiments, the first group
of teeth may include the first tooth 210a, the second tooth
210b, the third tooth 210c, the fourth tooth 210d, and the
fifth tooth 210e, and the second group of teeth may in-
clude the sixth tooth 210f, the seventh tooth 210g, the
eighth tooth 210h, the ninth tooth 210i, and the tenth tooth
210j. As shown, the first tooth 210a may be an unset
tooth (S), the second tooth 210b may be offset a magni-
tude to a right side of the blade body 201 (R), the third
tooth 210c may be offset a magnitude to a left side of the
blade body 201 (L), the fourth tooth 210d may be offset
a magnitude to the right side of the blade body 201 (R),
the fifth tooth 210e may be offset a magnitude to the left
side of the blade body 201 (L), the sixth tooth 210f may
be an unset tooth (S), the seventh tooth 210g may be
offset a magnitude to the right side of the blade body 201
(R), the eighth tooth 210h may be offset a magnitude to
the left side of the blade body 201 (L), the ninth tooth
210i may be offset a magnitude to the right side of the
blade body 201 (R), and the tenth tooth 210j may be
offset a magnitude to the left side of the blade body 201
(L).
[0059] As shown in FIG. 2J, the plurality of teeth 210
may define a kerf width K, as determined by the set mag-
nitude M and a width W (i.e., thickness) of the unset tooth
210. In particular, the kerf width K may be an overall
maximum width of the saw blade 200 after setting of the
teeth 210 and may be determined according to the equa-
tion kerf width = width of unset tooth + (2 x set magnitude).
In certain example embodiments, the kerf width K may
be within a range of between approximately 2.2 mm
(0.085 inches) to approximately 3.43 mm (0.135 inches).
In certain example embodiments, the kerf width K may
be within a range of between approximately 2.3 mm
(0.090 inches) to approximately 3.30 mm (0.130 inches).
In certain example embodiments, the kerf width K may
be approximately 2.3 mm (0.090 inches), approximately
2.54 mm (0.100 inches), approximately 2.92 mm (0.115
inches), approximately 3.05 mm (0.120 inches), or ap-
proximately 3.30 mm (0.130 inches). In certain example
embodiments, the width W of the unset tooth 210 may
be within a range of between approximately 1.0 mm
(0.040 inches) and approximately 1.7 mm (0.065 inches).
In certain example embodiments, the width W may be
approximately 1.1 mm (0.042 inches), approximately
1.27 mm (0.050 inches), or approximately 1.6 mm (0.063
inches). In certain example embodiments, the set mag-
nitude M may be within a range of between approximately
0.51 mm (0.020 inches) and approximately 1.0 mm
(0.040 inches). In certain example embodiments, the set

magnitude M may be approximately 0.61 mm (0.024
inches), approximately 0.64 mm (0.025 inches), approx-
imately 0.66 mm (0.026 inches), or approximately 0.86
mm (0.034 inches).
[0060] The band saw blade 100 and the band saw
blade 200 may be particularly suitable for cutting large
structural workpieces. As compared to cutting solid work-
pieces, the cutting of large structural workpieces tends
to be more abusive to the teeth of a band saw blade.
Although the materials of large structural workpieces
generally may be softer than those used in aerospace
and other applications, the cutting of structural members
typically occurs at higher feeds and band speeds. More-
over, due to the shapes of large structural workpieces,
each individual tooth of the band saw blade may experi-
ence multiple "entrances" into and multiple "exits" out of
the workpiece during a single revolution of the saw blade,
and the length(s) of tooth engagement may change sig-
nificantly as the saw blade advances through the work-
piece in the feed direction.
[0061] FIG. 3A illustrates a cutting edge CE of a band
saw blade at multiple positions of advancement through
a solid round workpiece SR. Although the length of tooth
engagement may increase as the band saw blade moves
from a first position 1 to a second position 2 and may
decrease as the saw blade moves from the second po-
sition 2 to a third position 3, the saw blade may be con-
figured such that a desired number of teeth (e.g., between
3 and 24 teeth, and preferably, between 9 and 12 teeth
for efficient cutting) engage the workpiece at all times
throughout the cut. Further, when cutting the solid round
workpiece SR, each individual tooth of the saw blade
may experience only a single entrance and a single exit
per blade revolution. In this manner, during a revolution
of the band saw blade, each tooth may experience a sin-
gle "shock" (i.e., an abrupt loading) at the entrance, fol-
lowed by a "flex" (i.e., the work of producing a chip in the
workpiece), and then a "release" at the exit.
[0062] FIGS. 3B-3D illustrate a cutting edge CE of a
band saw blade at multiple positions of advancement
through an I-beam IB. When the web of the I-beam IB is
in a vertical orientation, as shown in FIG. 3B, each tooth
of the band saw blade may experience a single shock-
flex-release cycle per revolution of the saw blade. How-
ever, the length of tooth engagement may change sig-
nificantly as the saw blade advances through the I-beam
IB, with the teeth engaging the entire length of one of the
flanges at a first position 1, a thickness of the web at a
second position 2, and the entire length of the other flange
at a third position 3. Existing band saw blades may be
unable to accommodate such a large variation in the
length of tooth engagement. For example, when the band
saw blade is at the first position 1 and the third position
3, more than 24 teeth may engage the I-beam IB, which
may result in the cutting force being distributed so finely
that the teeth are unable to penetrate the workpiece and
produce a chip. Additionally, when the band saw blade
is at the second position 2, fewer than 3 teeth may engage
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the I-beam IB, which may result in rough cut surface and
may increase the likelihood of the teeth being stripped.
[0063] When the web of the I-beam IB is in a horizontal
orientation, as shown in FIG. 3C, the length of tooth en-
gagement also may change significantly as the saw blade
advances through the I-beam IB, ranging from a length
equal to the combined thickness of the flanges of the I-
beam IB when the blade is at a first position 1 or a third
position 3, to a length equal to the overall width of the I-
beam IB when the blade is at a second position 2. Again,
existing band saw blades may be unable to accommo-
date such a large variation in the length of tooth engage-
ment. Moreover, each tooth of the band saw blade may
experience multiple shock-flex-release cycles per revo-
lution of the saw blade when the saw blade is at the first
position 1 and the third position 3, which may increase
the likelihood of the teeth being chipped at the shock
portion of the cycle or being stripped at the flex-release
portion of the cycle. When the band saw blade is oriented
at a slight cant from horizontal (e.g., about 7 to 10 de-
grees), as shown in FIG. 3D, the maximum length of tooth
engagement may be decreased. However, each tooth of
the band saw blade still may experience multiple shock-
flex-release cycles per revolution of the saw blade as the
saw blade advances through the I-beam IB. In fact, when
the band saw blade is at a fourth position 4, each tooth
may experience three shock-flex-release cycles per rev-
olution of the saw blade, significantly increasing the like-
lihood of chipped or stripped teeth.
[0064] Certain advantages of the band saw blade 100
and/or the band saw blade 200 in cutting large structural
workpieces may be best appreciated by comparison to
existing band saw blades. Some existing band saw
blades may have a tooth form designed to increase the
size of the tooth along the bi-metal weld interface. For
example, certain existing band saw blades may include
a primary clearance surface defining a relatively shallow
primary relief angle (e.g., between 26 and 30 degrees),
followed by a secondary clearance surface defining a
shallower secondary relief angle (e.g., between 0 and 15
degrees), to provide more mass in the tooth tip and re-
duce the likelihood of the tooth being chipped. Although
such saw blades generally may extend tooth and blade
life in high-impact cutting applications, they may have a
tendency to fail earlier by "crooked cutting." In other
words, when the primary clearance surface is lost due to
wear, the wear land may grow at a dramatic rate, reducing
the ability of the teeth to penetrate the workpiece, and
causing the saw blade to flex out of plane. Additionally,
such band saw blades generally may be less free cutting
than those having more conventional tooth forms and
may require longer cut times.
[0065] As described above, the tooth form of the band
saw blade 100 and the band saw blade 200 may define
a very shallow primary relief angle, followed by a steep
secondary relief angle. For example, the primary relief
angle may be within a range of between approximately
18 degrees to approximately 22 degrees, and the sec-

ondary relief angle may be within a range of between
approximately 30 degrees to approximately 35 degrees.
Additionally, the length of the primary clearance surface
in the cutting direction may be relatively short, for exam-
ple, within a range of between approximately 0.25 mm
(0.010 inches) to approximately 0.75 mm (0.030 inches).
The configuration of the primary clearance surface of the
disclosed tooth form advantageously may increase re-
sistance to tooth damage while also minimizing the ten-
dency toward early crooked cutting. Further, the config-
uration of the secondary clearance surface of the dis-
closed tooth form advantageously may further limit rap-
idly growing wear lands and early crooked cutting. As
described above, the tooth form of the band saw blade
100 and the band saw blade 200 also may include a first
protrusion positioned along the relief side of the tooth
between the secondary clearance surface and the terti-
ary clearance surface and extending over a first end of
the weld zone. The first protrusion advantageously may
strengthen the tooth along the weld zone and inhibit the
tooth from being stripped. Ultimately, the combination of
the relief angles and the first protrusion of the tooth form
of the band saw blade 100 and the band saw blade 200
may provide enhanced resistance to tooth damage due
to multiple shock-flex-release cycles per blade revolution
and the presence of localized hard spots as may be ex-
perienced in cutting large structural workpieces.
[0066] As described above, the tooth form of the band
saw blade 100 and the band saw blade 200 also may
include a second protrusion positioned along the rake
side of the tooth adjacent the rake face and extending
over a second end of the weld zone. The second protru-
sion may have a curvilinear shape defined by a concave
surface having a first radius and a convex surface having
a second radius. The second protrusion may provide mul-
tiple advantages. In particular, the second protrusion may
function as a chip breaker, forcing a chip to curl away
from the rake face of the tooth, thereby limiting damage
to the rake face and limiting the maximum size of the chip
before it breaks. Additionally, the second protrusion may
strengthen the tooth along the weld zone and inhibit the
tooth from being stripped. However, the second protru-
sion may interrupt chip flow into the gullet, which may
increase required cut forces and potentially result in slow-
er cutting.
[0067] FIG. 4 shows a graph of cut force (lbs) required
for different tooth forms having a protrusion positioned
along the rake side of the tooth. Tooth forms A, B, and
C each include a protrusion defined by a concave surface
having a first radius and a convex surface having a sec-
ond radius. For tooth form A, the first radius is 0.38 mm
(0.015 inches), and the second radius is 1.27 mm (0.050
inches). For tooth form B, the first radius is 0.75 mm
(0.030 inches), and the second radius is 1.4 mm (0.055
inches). For tooth form C, the first radius is 1.5 mm (0.060
inches), and the second radius is 1.5 mm (0.060 inches).
Tooth form D includes a protrusion defined by a concave
surface having a first radius and a planar surface. For

31 32 



EP 3 444 060 B1

18

5

10

15

20

25

30

35

40

45

50

55

tooth form D, the first radius is 1.5 mm (0.060 inches).
As shown, increasing the first radius of the concave sur-
face defining the protrusion (i.e., smoothing the transition
between the rake face and the protrusion) generally re-
sults in a decrease in the required cut force. According
to conventional wisdom in the art, one would expect that
the required cut force would decrease in a linear manner.
However, as illustrated in FIG. 4, it was surprisingly dis-
covered that the required cut force decreased in a non-
linear manner, and that a minimum cut force was required
for tooth form C having the first radius and the second
radius of the protrusion equal to or approximately equal
to one another at a value of 1.5 mm (0.060 inches). In
this manner, the second protrusion of the tooth form of
the band saw blade 100 and the band saw blade 200
may provide enhanced strength along the weld zone and
inhibit the tooth from being stripped, while also minimiz-
ing the effect of the second protrusion on cut forces and
cut speeds.
[0068] As described above, the teeth of the band saw
blade 100 and the band saw blade 200 may define a
multi-level set pattern or a single-level set pattern having
a heavier tooth set (i.e., an extra-wide kerf). In particular,
the teeth may define a kerf width that is within a range
of between approximately 2.92 mm (0.115 inches) and
approximately 3.56 mm (0.140 inches). The extra-wide
kerf may produce enhanced clearance for the backing of
the saw blade to pass through the workpiece, thereby
minimizing occurrence of blade pinching due to stress
relaxation in the workpiece. In effect, the stress relieved
material would have to travel further into the cut in order
to contact the backing of the saw blade. However, the
extra-wide kerf may negatively impact cutting efficiency,
time of cut, and life of the teeth.
[0069] FIG. 5 shows a graph of blade life (number of
cuts) for different set patterns having an extra-wide kerf.
Set pattern A corresponds to the single-level set pattern
described above with respect to FIGS. 1I, 1J, 2I, and 2J.
Set pattern B corresponds to the multi-level set pattern
described above with respect to FIGS. 1G, 1H, 2G, and
2H. Set pattern C corresponds to the multi-level set pat-
tern described above with respect to FIGS. IE, IF, 2E,
and 2F. As shown in FIG. 5, the set patterns A, B, and
C exhibited minimal differentiation in blade life, with each
set pattern having an average blade life of about 150
cuts. However, set pattern C exhibited less variation
among the saw blades tested.
[0070] As described above, in certain example embod-
iments, the teeth of the band saw blade 100 may define
a 13-tooth pitch pattern having a maximum pitch distance
that corresponds to a minimum TPI of 2 and a minimum
pitch distance that corresponds to a maximum TPI of 4,
and thus a difference between the minimum TPI and the
maximum TPI may be equal to 2. In certain example em-
bodiments, the teeth of the band saw blade 200 may
define a 10-tooth pitch pattern having a maximum pitch
distance that corresponds to a minimum TPI of 2 and a
minimum pitch distance that corresponds to a maximum

TPI of 3, and thus a difference between the minimum TPI
and the maximum TPI may be equal to 1. In certain ex-
ample embodiments, the teeth of the band saw blade
200 may define a 10-tooth pitch pattern having a maxi-
mum pitch distance that corresponds to a minimum TPI
of 3 and a minimum pitch distance that corresponds to a
maximum TPI of 4, and thus a difference between the
minimum TPI and the maximum TPI may be equal to 1.
In certain example embodiments, the teeth of the band
saw blade 200 may define a 10-tooth pitch pattern having
a maximum pitch distance that corresponds to a mini-
mum TPI of 4 and a minimum pitch distance that corre-
sponds to a maximum TPI of 6, and thus a difference
between the minimum TPI and the maximum TPI may
be equal to 2. As compared to embodiments of the band
saw blades 100, 200 in which the difference between the
minimum TPI and the maximum TPI is equal to 1, em-
bodiments of the band saw blades 100, 200 in which the
difference between the minimum TPI and the maximum
TPI is equal to 2 may provide a wider variation of tooth
spacing on a single blade and thus a wider span of tooth
engagements where the saw blades 100, 200 may be
useful. For reasons explained above, the wider variation
of tooth spacing may be particularly advantageous for
cutting large structural workpieces, such as I-beams, due
to the significant changes in the length(s) of tooth en-
gagement as the band saw blade advances through the
workpiece, and thus such embodiments of the band saw
blades 100, 200 may provide enhanced versatility in cut-
ting various types of workpieces.
[0071] FIG. 6 shows a graph of blade life (number of
cuts) for different band saw blades. Band saw blades A,
B, and C correspond to three different existing band saw
blades for cutting large structural workpieces. Band saw
blade D corresponds to an embodiment of the band saw
blade 200 having the tooth form, the 10-tooth 2/3 pitch
pattern, the set pattern, and the extra-wide kerf described
above with respect to FIGS. 2A-2F. Band saw blade E
corresponds to an embodiment of the band saw blade
100 having the tooth form, the 13-tooth 2/4 pitch pattern,
the set pattern, and the extra-wide kerf described above
with respect to FIGS. 1A-1F. With respect to the tooth
form, the teeth of band saw blade D and band saw blade
E each include: (i) the tip 112, 212; (ii) the rake face 114,
214 formed on one side of the tip 112, 212; (iii) the primary
clearance surface 116, 216 formed on an opposite side
of the tip 112, 212 relative to the rake face 114, 214 and
defining the primary relief angle α1; (iv) the secondary
clearance surface 118, 218 formed on an opposite side
of the primary relief surface 116, 216 relative to the tip
112, 212 and defining the secondary relief angle α2 that
is greater than the primary relief angle α1; (v) tertiary
clearance surface 120, 220 formed on an opposite side
of the secondary clearance surface 118, 218 relative to
the primary clearance surface 116, 216 and defining the
tertiary relief angle α3 that is greater than the secondary
relief angle α2; (vi) the first protrusion 122, 222 formed
between the secondary clearance surface 118, 218 and

33 34 



EP 3 444 060 B1

19

5

10

15

20

25

30

35

40

45

50

55

the tertiary clearance surface 120, 220 and having the
first curvilinear shape; (vii) the gullet surface 130, 230
formed on an opposite side of the rake face 114, 214
relative to the tip 112, 212; and (viii) the second protrusion
132, 232 formed between the rake face 114, 214 and the
gullet surface 130, 230 and having the second curvilinear
shape. The difference between band saw blade D and
band saw blade E is that band saw blade D has the 10-
tooth 2/3 pitch pattern described above, while band saw
blade E has the 13-tooth 2/4 pitch pattern described
above.
[0072] As illustrated in FIG. 6, the test data shows that
band saw blade D provides a 7% greater blade life than
saw blade B, a 32% greater life than saw blade C, and
a 130% greater life than saw blade A. In this manner,
band saw blade D having the above-described tooth form
(which is the same for both band saw blade D and band
saw blade E) achieves a dramatic increase in blade life
as compared to the existing band saw blades A, B, and
C. As shown, band saw blade E, advantageously pro-
vides a 15% greater life than saw blade D, a 24% greater
blade life than saw blade B, a 53% greater life than saw
blade C, and a 167% greater life than saw blade A. No-
tably, band saw blade E having the above-described
tooth form and the 13-tooth 2/4 pitch pattern achieves an
even more dramatic and unexpected increase in blade
life as compared to the existing band saw blades A, B,
and C and band saw blade D, while also reducing the
required cut force and increasing cutting speed. In this
manner, although the above-described tooth form alone
provides a significant increase in blade life, the test data
appears to indicate that the features of the tooth form,
13-tooth 2/4 pitch pattern, the multi-level set pattern, and
the extra-wide kerf of the band saw blade 100 described
above have a synergistic effect in enhancing the life of
the saw blade 100, as these features cooperate with one
another to provide improved performance in cutting large
structural workpieces.
[0073] Although specific embodiments of the invention
have been described, the invention also encompasses
modifications and alternative embodiments that fall with-
in the scope of the claims.

Claims

1. A band saw blade (100, 200) comprising:

a blade body (101, 201) comprising a cutting
edge (102, 202) defined by a plurality of teeth
(110, 210) spaced relative to each other, each
tooth comprising:

a tip (112, 212);
a rake face (114, 214) formed on one side
of the tip;
a primary clearance surface (116, 216)
formed on an opposite side of the tip relative

to the rake face and defining a primary relief
angle (α1);
a secondary clearance surface (118, 218)
formed on an opposite side of the primary
clearance surface relative to the tip and de-
fining a secondary relief angle (α2) that is
greater than the primary relief angle;
a tertiary clearance surface (120, 220)
formed on an opposite side of the secondary
clearance surface relative to the primary
clearance surface and defining a tertiary re-
lief angle (α3) that is greater than the sec-
ondary relief angle;
a first protrusion (122, 222) formed between
the secondary clearance surface and the
tertiary clearance surface and having a first
curvilinear shape;
a gullet surface formed on an opposite side
of the rake face relative to the tip; and
a second protrusion (132, 232) formed be-
tween the rake face and the gullet surface
and having a second curvilinear shape;

wherein the plurality of teeth (110, 210) are
spaced at varying pitch distances between ad-
jacent teeth such that a difference between a
minimum teeth per inch (TPI) based on a max-
imum pitch distance between a first pair of ad-
jacent teeth and a maximum TPI based on a
minimum pitch distance between a second pair
of adjacent teeth is equal to or greater than 1;
wherein the plurality of teeth (110, 210) define
a set pattern comprising, with respect to a cutting
direction of the band saw blade:

a first unset tooth;
a first pair of consecutive light set teeth
formed adjacent the first unset tooth in a
direction opposite the cutting direction and
set to opposite sides of the blade body from
one another to a light set magnitude; and
a first pair of consecutive heavy set teeth
formed adjacent the first pair of consecutive
light set teeth in the direction opposite the
cutting direction and set to opposite sides
of the blade body from one another to a
heavy set magnitude that is greater than the
light set magnitude; and

wherein the plurality of teeth (110, 210) define
a kerf width (K) that is within a range of between
approximately 2.92 mm (0.115 inches) to ap-
proximately 3.56 mm (0.140) inches.

2. The band saw blade of claim 1, wherein the primary
relief angle (α1) is within a range of between approx-
imately 18 degrees to approximately 22 degrees.
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3. The band saw blade of claim 2, wherein the second-
ary relief angle (α2) is within a range of between
approximately 30 degrees to approximately 35 de-
grees.

4. The band saw blade of claim 3, wherein the tertiary
relief angle (α3) is within a range of between approx-
imately 40 degrees to approximately 55 degrees.

5. The band saw blade of any preceding claim, wherein
the primary clearance surface (116, 216) has a first
length (D1) in the cutting direction, wherein the sec-
ondary clearance surface (118, 218) has a second
length (D2) in the cutting direction, and wherein the
second length is greater than the first length.

6. The band saw blade of any preceding claim, wherein
each tooth (110, 210) comprises a tip portion (144,
244) formed of a first metal, a base portion (142, 242)
formed of a second metal different than the first met-
al, and a weld zone (146, 246) extending in the cut-
ting direction along an interface of the tip portion and
the base portion, wherein the first protrusion (122,
222) extends over a first end of the weld zone, and
wherein the second protrusion (132, 232) extends
over an opposite second end of the weld zone.

7. The band saw blade of any preceding claim, wherein
the first protrusion (122, 222) is defined by a concave
surface (124, 224) and a convex surface (126, 226),
wherein the concave surface (124, 224) extends
from the secondary clearance surface (118, 218) to
the convex surface(126, 226), wherein the convex
surface (126, 226)extends from the concave surface
(124, 224) to the tertiary clearance surface (120,
220), wherein the concave surface (124, 224) has a
first radius (R1), and wherein the convex surface
(126, 226)has a second radius (R2) different than
the first radius.

8. The band saw blade of any preceding claim, wherein
the second protrusion (132, 232) is defined by a con-
cave surface (134, 234) and a convex surface (136,
236), wherein the concave surface (134, 234) ex-
tends from the rake face (114, 214) to the convex
surface (136, 236), wherein the convex surface (136,
236) extends from the concave surface (134, 234)
to the gullet surface, wherein the concave surface
(134, 234) has a first radius (R3), and wherein the
convex surface (136, 236) has a second radius (R4)
approximately equal to the first radius.

9. The band saw blade of any preceding claim, wherein
the plurality of teeth (110, 210) comprise a 13-tooth
pitch pattern.

10. The band saw blade of any of claims 1 to 8, wherein
the plurality of teeth (110, 210) comprise a 10-tooth

pitch pattern.

11. The band saw blade of any preceding claim, wherein
the difference between the minimum TPI and the
maximum TPI is equal to or greater than 2.

12. The band saw blade of any preceding claim, wherein
the minimum TPI is 2, and wherein the maximum
TPI is 4.

13. The band saw blade of any of claims 1 to 10, wherein
the minimum TPI is 3, and wherein the maximum
TPI is 4.

14. The band saw blade of any preceding claim, wherein
the first pair of consecutive light set teeth comprises
a first light set tooth offset to a right side of the blade
body (101, 201) and a second light set tooth formed
adjacent the first light set tooth in the direction op-
posite the cutting direction and offset to a left side of
the blade body (101, 201), and wherein the first pair
of consecutive heavy set teeth comprises a first
heavy set tooth offset to the right side of the blade
body and a second heavy set tooth formed adjacent
the first heavy set tooth in the direction opposite the
cutting direction and offset to the left side of the blade
body.

15. The band saw blade of any preceding claim, wherein
the set pattern further comprises:

a second unset tooth formed adjacent the first
pair of consecutive heavy set teeth in the direc-
tion opposite the cutting direction;
a second pair of consecutive heavy set teeth
formed adjacent the second unset tooth in the
direction opposite the cutting direction and set
to opposite sides of the blade body (101, 201)
from one another to the heavy set magnitude;
a third unset tooth formed adjacent the second
pair of consecutive heavy set teeth in the direc-
tion opposite the cutting direction;
a second pair of consecutive light set teeth
formed adjacent the third unset tooth in the di-
rection opposite the cutting direction and set to
opposite sides of the blade body (101, 201) from
one another to the light set magnitude; and
a third pair of consecutive heavy set teeth
formed adjacent the second pair of consecutive
light set teeth in the direction opposite the cutting
direction and set to opposite sides of the blade
body (101, 201) from one another to the heavy
set magnitude.

Patentansprüche

1. Bandsägeblatt (100, 200), umfassend:
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einen Blattkörper (101, 201), umfassend eine
Schneidekante (102, 202), die von einer Vielzahl von
untereinander beabstandeten Zähnen (110, 210)
definiert ist, wobei jeder Zahn Folgendes umfasst:

eine Spitze (112, 212);
eine Räumfläche (114, 214), die an einer Seite
der Spitze geformt ist;
eine primäre Freiraumoberfläche (116, 216), die
an einer gegenüberliegenden Seite der Spitze
in Bezug auf die Räumfläche geformt ist und ei-
nen primären Freiwinkel (α1) definiert;
eine sekundäre Freiraumoberfläche (118, 218),
die an einer gegenüberliegenden Seite der pri-
mären Freiraumoberfläche in Bezug auf die
Spitze geformt ist und einen sekundären Frei-
winkel (α2) definiert, der größer ist als der pri-
märe Freiwinkel;
eine tertiäre Freiraumoberfläche (120, 220), die
an einer gegenüberliegenden Seite der sekun-
dären Freiraumoberfläche in Bezug auf die pri-
märe Freiraumoberfläche geformt ist und einen
tertiären Freiwinkel (α3) definiert, der größer ist
als der sekundäre Freiwinkel;
einen ersten Vorsprung (122, 222), der zwi-
schen der sekundären Freiraumoberfläche und
der tertiären Freiraumoberfläche geformt ist und
eine erste gekrümmte Form aufweist;
eine Rinnenoberfläche, die an einer gegenüber-
liegenden Seite der Räumfläche in Bezug auf
die Spitze geformt ist; und
einen zweiten Vorsprung (132, 232), der zwi-
schen der Räumfläche und der Rinnenoberflä-
che geformt ist und eine zweite gekrümmte
Form aufweist;
wobei die Vielzahl von Zähnen (110, 210) in
wechselnden Teilungsabständen zwischen be-
nachbarten Zähne so beabstandet sind, dass
eine Differenz zwischen einem Minimum an
Zähnen pro Zoll (TPI) auf der Grundlage eines
maximalen Teilungsabstands zwischen einem
erste Paar benachbarter Zähne und einem Ma-
ximum an TPI auf der Grundlage eines Mindest-
teilungsabstands zwischen einem zweiten Paar
benachbarter Zähne gleich oder größer als 1 ist;
wobei die Vielzahl von Zähnen (110, 210) ein
gesetztes Muster definiert, das in Bezug auf eine
Schneidrichtdung des Bandsägeblatts Folgen-
des umfasst:

einen ersten nicht gesetzten Zahn;
ein erstes Paar aufeinanderfolgender leicht
gesetzter Zähne, die benachbart zu dem
ersten nicht gesetzten Zahn in eine Rich-
tung entgegen der Schneiderichtung ge-
formt sind und an gegenüberliegenden Sei-
ten des Blattkörpers voneinander in einer
leicht gesetzten Magnitude gesetzt sind;

und
ein erstes Paar aufeinanderfolgender
schwer gesetzter Zähne, die benachbart zu
dem ersten Paar aufeinanderfolgender
leicht gesetzter Zähne in die Richtung ent-
gegen der Schneiderichtung geformt sind
und an gegenüberliegenden Seiten des
Blattkörpers voneinander in einer schwer
gesetzte Magnitude gesetzt sind, die größer
ist als die leicht gesetzter Magnitude; und
wobei die Vielzahl von Zähnen (110, 210)
eine Schnittbreite (K) definiert, die in einem
Bereich zwischen ungefähr 2.92 mm (0.115
Zoll) und ungefähr 3.56 mm (0.140 Zoll)
liegt.

2. Bandsägeblatt nach Anspruch 1, wobei der primäre
Freiwinkel (α1) innerhalb eines Bereichs von zwi-
schen ungefähr 18 Grad und ungefähr 22 Grad liegt.

3. Bandsägeblatt nach Anspruch 2, wobei der sekun-
däre Freiwinkel (α2) innerhalb eines Bereichs von
zwischen ungefähr 30 Grad und ungefähr 35 Grad
liegt.

4. Bandsägeblatt nach Anspruch 3, wobei der tertiäre
Freiwinkel (α3) innerhalb eines Bereichs von zwi-
schen ungefähr 40 Grad und ungefähr 55 Grad liegt.

5. Bandsägeblatt nach einem der vorstehenden An-
sprüche, wobei die primäre Freiraumoberfläche
(116, 216) eine erste Länge (D1) in die Schneide-
richtung aufweist, wobei die sekundäre Freiraumo-
berfläche (118, 218) eine zweite Länge (D2) in die
Schneiderichtung aufweist, und wobei die zweite
Länge größer ist als die erste Länge.

6. Bandsägeblatt nach einem der vorstehenden An-
sprüche, wobei jeder Zahn (110, 210) einen Spitzen-
abschnitt (144, 244) umfasst, der aus einem ersten
Metall geformt ist, einen Basisabschnitt (142, 242),
der aus einem zweiten, vom ersten Metall unter-
schiedlichen Metall geformt ist, und einen
Schweißbereich (146, 246), der sich in die Schnei-
derichtung entlang einer Grenzfläche des Spitzen-
abschnitts und des Basisabschnitts erstreckt, wobei
sich der erste Vorsprung (122, 222) über ein erstes
Ende des Schweißbereichs erstreckt, und wobei
sich der zweite Vorsprung (132, 232) über ein ge-
genüberliegendes zweites Ende des Schweißbe-
reichs erstreckt.

7. Bandsägeblatt nach einem der vorstehenden An-
sprüche, wobei der erste Vorsprung (122, 222) durch
eine konkave Oberfläche (124, 224) und eine kon-
vexe Oberfläche (126, 226) definiert ist, wobei sich
die konkave Oberfläche (124, 224) von der sekun-
dären Freiraumoberfläche (118, 218) zu der konve-
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xen Oberfläche (126, 226) erstreckt, wobei sich die
konvexe Oberfläche (126, 226) von der konkaven
Oberfläche (124, 224) zu der tertiären Freiraumo-
berfläche (120, 220) erstreckt, wobei die konkave
Oberfläche (124, 224) einen ersten Radius (R1) auf-
weist, und wobei die konvexe Oberfläche (126, 226)
einen zweiten, vom ersten Radius unterschiedlichen
Radius (R2) aufweist.

8. Bandsägeblatt nach einem der vorstehenden An-
sprüche, wobei der zweite Vorsprung (132, 232)
durch eine konkave Oberfläche (134, 234) und eine
konvexe Oberfläche (136, 236) definiert ist, wobei
sich die konkave Oberfläche (134, 234) von der
Räumfläche (114, 214) zu der konvexen Oberfläche
(136, 236) erstreckt, wobei sich die konvexe Ober-
fläche (136, 236) von der konkaven Oberfläche (134,
234) zu der Rinnenoberfläche erstreckt, wobei die
konkave Oberfläche (134, 234) einen ersten Radius
(R3) aufweist, und wobei die konvexe Oberfläche
(136, 236) einen zweiten Radius (R4) aufweist, der
ungefähr gleich groß ist wie der erste Radius.

9. Bandsägeblatt nach einem der vorstehenden An-
sprüche, wobei die Vielzahl von Zähnen (110, 210)
ein Teilungsmuster mit 13 Zähnen umfasst.

10. Bandsägeblatt nach einem der Ansprüche 1 bis 8,
wobei die Vielzahl von Zähnen (110, 210) ein Tei-
lungsmuster mit 10 Zähnen umfasst.

11. Bandsägeblatt nach einem der vorstehenden An-
sprüche, wobei die Differenz zwischen dem Mini-
mum an TPI und dem Maximum an TPI gleich groß
oder größer ist als 2.

12. Bandsägeblatt nach einem der vorstehenden An-
sprüche, wobei das Minimum an TPI 2 ist, und wobei
das Maximum an TPI 4 ist.

13. Bandsägeblatt nach einem der Ansprüche 1 bis 10,
wobei das Minimum an TPI 3 ist, und wobei das Ma-
ximum an TPI 4 ist.

14. Bandsägeblatt nach einem der vorstehenden An-
sprüche, wobei das erste Paar aufeinanderfolgender
leicht gesetzter Zähne einen ersten leicht gesetzten
Zahn umfasst, der an eine rechte Seite des Blattkör-
pers (101, 201) versetzt ist, und einen zweiten leicht
gesetzten Zahn, der benachbart zu dem ersten leicht
gesetzten Zahn in die Richtung entgegen der
Schneiderichtung geformt ist und an eine linke Seite
des Blattkörpers (101, 201) versetzt ist, und wobei
das erste Paar aufeinanderfolgender schwer gesetz-
ter Zähne einen ersten schwer gesetzten Zahn um-
fasst, der an die rechte Seite des Blattkörpers ver-
setzt ist, und einen zweiten schwer gesetzten Zahn,
der benachbart zu dem ersten schwer gesetzten

Zahn in die Richtung entgegen der Schneiderichtung
geformt ist und an die linke Seite des Blattkörpers
versetzt ist.

15. Bandsägeblatt nach einem der vorstehenden An-
sprüche, wobei das gesetzte Muster weiter Folgen-
des umfasst:

einen zweiten nicht gesetzten Zahn, der be-
nachbart zum ersten Paar aufeinanderfolgen-
der schwer gesetzter Zähne in Richtung entge-
gen der Schneiderichtung geformt ist;
ein zweites Paar aufeinanderfolgender schwer
gesetzter Zähne, die benachbart zu dem zwei-
ten nicht gesetzten Zahn in die Richtung entge-
gen der Schneiderichtung geformt sind und an
gegenüberliegenden Seiten des Blattkörper
(101, 201) voneinander in der schwer gesetzten
Magnitude gesetzt sind;
einen dritten nicht gesetzten Zahn, der benach-
bart zu dem zweiten Paar aufeinanderfolgender
schwer gesetzter Zähne in die Richtung entge-
gen der Schneiderichtung geformt ist;
ein zweites Paar aufeinanderfolgender leicht
gesetzter Zähne, die benachbart zu dem dritten
nicht gesetzten Zahn in die Richtung entgegen
der Schneiderichtung geformt sind und an ge-
genüberliegenden Seiten des Blattkörpers (101,
201) voneinander in der leicht gesetzter Magni-
tude gesetzt sind; und
ein drittes Paar aufeinanderfolgender schwer
gesetzter Zähne, die benachbart zu dem zweite
Paar aufeinanderfolgender leicht gesetzter Zäh-
ne in die Richtung entgegen der Schneiderich-
tung geformt sind und an gegenüberliegenden
Seiten des Blattkörpers (101, 201) voneinander
in der schwer gesetzten Magnitude gesetzt sind.

Revendications

1. Lame de scie à ruban (100, 200) comprenant :
un corps de lame (101, 201) comprenant une arête
de coupe (102, 202) définie par une pluralité de dents
(110, 210) espacées l’une par rapport à l’autre, cha-
que dent comprenant :

une pointe (112, 212) ;
une face chevillée (114, 214) formée sur un côté
de la pointe ;
une surface de dégagement primaire (116, 216)
formée sur un côté opposé de la pointe par rap-
port à la face chevillée et définissant un angle
de relief primaire (α1) ;
une surface de dégagement secondaire (118,
218) formée sur un côté opposé de la surface
de dégagement primaire par rapport à la pointe
et définissant un angle de relief secondaire (α2)
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qui est supérieur à l’angle de relief primaire ;
une surface de dégagement tertiaire (120, 220)
formée sur un côté opposé de la surface de dé-
gagement secondaire par rapport à la surface
de dégagement primaire et définissant un angle
de relief tertiaire (α3) qui est supérieur à l’angle
de relief secondaire ;
une première saillie (122, 222) formée entre la
surface de dégagement secondaire et la surface
de dégagement tertiaire et ayant une première
forme curviligne ;
une surface de rigole formée sur un côté opposé
de la face chevillée par rapport à la pointe ; et
une deuxième saillie (132, 232) formée entre la
face chevillée et la surface de rigole et ayant
une deuxième forme curviligne ;
dans laquelle la pluralité de dents (110, 210)
sont espacées à des distances de pas variables
entre des dents adjacentes de sorte qu’une dif-
férence entre un minimum de dents par pouce
(TPI) sur la base d’une distance de pas maxi-
mum entre une première paire de dents adja-
centes et un TPI maximum sur la base d’une
distance de pas minimum entre une deuxième
paire de dents adjacentes est égale ou supé-
rieure à 1 ;
dans laquelle la pluralité de dents (110, 210) dé-
finissent un motif défini comprenant, par rapport
à une direction de coupe de la lame de scie à
ruban :

une première dent non réglée ;
une première paire de dents réglées légè-
res consécutives formées de manière adja-
cente à la première dent non réglée dans
une direction opposée à la direction de cou-
pe et réglées à des côtés opposés du corps
de lame l’un de l’autre à une amplitude ré-
glée légère ; et
une première paire de dents réglées lour-
des consécutives formées de manière ad-
jacente à la première paire de dents réglées
légères consécutives dans la direction op-
posée à la direction de coupe et réglées à
des côtés opposés du corps de lame l’un
de l’autre à une amplitude réglée lourde qui
est supérieure à l’amplitude réglée légère ;
et
dans laquelle la pluralité de dents (110, 210)
définissent une largeur d’entaille (K) qui est
dans une plage d’environ 2,92 mm (0,115
pouce) à environ 3,56 mm (0,140 pouce).

2. Lame de scie à ruban selon la revendication 1, dans
laquelle l’angle de relief primaire (α1) est dans une
plage d’environ 18 degrés à environ 22 degrés.

3. Lame de scie à ruban selon la revendication 2, dans

laquelle l’angle de relief secondaire (α2) est dans
une plage d’environ 30 degrés à environ 35 degrés.

4. Lame de scie à ruban selon la revendication 3, dans
laquelle l’angle de relief tertiaire (α3) est dans une
plage d’environ 40 degrés à environ 55 degrés.

5. Lame de scie à ruban selon l’une quelconque des
revendications précédentes, dans laquelle la surfa-
ce de dégagement primaire (116, 216) a une pre-
mière longueur (D1) dans la direction de coupe, dans
laquelle la surface de dégagement secondaire (118,
218) a une deuxième longueur (D2) dans la direction
de coupe, et dans laquelle la deuxième longueur est
supérieure à la première longueur.

6. Lame de scie à ruban selon l’une quelconque des
revendications précédentes, dans laquelle chaque
dent (110, 210) comprend une portion de pointe
(144, 244) formée d’un premier métal, une portion
de base (142, 242) formée d’un deuxième métal dif-
férent du premier métal, et une zone de soudage
(146, 246) s’étendant dans la direction de coupe le
long d’une interface de la portion de pointe et de la
portion de base, dans laquelle la première saillie
(122, 222) s’étend sur une première extrémité de la
zone de soudage, et dans laquelle la deuxième
saillie (132, 232) s’étend sur une deuxième extrémité
opposée de la zone de soudage.

7. Lame de scie à ruban selon l’une quelconque des
revendications précédentes, dans laquelle la pre-
mière saillie (122, 222) est définie par une surface
concave (124, 224) et une surface convexe (126,
226), dans laquelle la surface concave (124, 224)
s’étend de la surface de dégagement secondaire
(118, 218) à la surface convexe (126, 226), dans
laquelle la surface convexe (126, 226) s’étend de la
surface concave (124, 224) à la surface de dégage-
ment tertiaire (120, 220), dans laquelle la surface
concave (124, 224) a un premier rayon (R1), et dans
laquelle la surface convexe (126, 226) a un deuxiè-
me rayon (R2) différent du premier rayon.

8. Lame de scie à ruban selon l’une quelconque des
revendications précédentes, dans laquelle la
deuxième saillie (132, 232) est définie par une sur-
face concave (134, 234) et une surface convexe
(136, 236), dans laquelle la surface concave (134,
234) s’étend de la face chevillée (114, 214) à la sur-
face convexe (136, 236), dans laquelle la surface
convexe (136, 236) s’étend de la surface concave
(134, 234) à la surface de rigole, dans laquelle la
surface concave (134, 234) a un premier rayon (R3),
et dans laquelle la surface convexe (136, 236) a un
deuxième rayon (R4) à peu près égal au premier
rayon.

43 44 



EP 3 444 060 B1

24

5

10

15

20

25

30

35

40

45

50

55

9. Lame de scie à ruban selon l’une quelconque des
revendications précédentes, dans laquelle la plura-
lité de dents (110, 210) comprend un motif de pas à
13 dents.

10. Lame de scie à ruban selon l’une quelconque des
revendications 1 à 8, dans laquelle la pluralité de
dents (110, 210) comprend un motif de pas à 10
dents.

11. Lame de scie à ruban selon l’une quelconque des
revendications précédentes, dans laquelle la diffé-
rence entre le TPI minimum et le TPI maximum est
égal ou supérieur à 2.

12. Lame de scie à ruban selon l’une quelconque des
revendications précédentes, dans laquelle le TPI mi-
nimum est 2, et dans laquelle le TPI maximum est 4.

13. Lame de scie à ruban selon l’une quelconque des
revendications 1 à 10, dans laquelle le TPI minimum
est 3, et dans laquelle le TPI maximum est 4.

14. Lame de scie à ruban selon l’une quelconque des
revendications précédentes, dans laquelle la pre-
mière paire de dents réglées légères consécutives
comprend une première dent réglée légère décalée
par rapport à un côté droit du corps de lame (101,
201) et une deuxième dent réglée légère formée de
manière adjacente à la première dent réglée légère
dans la direction opposée à la direction de coupe et
décalée par rapport à un côté gauche du corps de
lame (101, 201), et dans laquelle la première paire
de dents réglées lourdes consécutives comprend
une première dent réglée lourde décalée par rapport
au côté droit du corps de lame et une deuxième dent
réglée lourde formée de manière adjacente à la pre-
mière dent réglée lourde dans la direction opposée
à la direction de coupe et décalée par rapport au
côté gauche du corps de lame.

15. Lame de scie à ruban selon l’une quelconque des
revendications précédentes, dans laquelle le motif
défini comprend en outre :

une deuxième dent non réglée formée de ma-
nière adjacente à la première paire de dents ré-
glées lourdes consécutives dans la direction op-
posée à la direction de coupe ;
une deuxième paire de dents réglées lourdes
consécutives formées de manière adjacente à
la deuxième dent non réglée dans la direction
opposée à la direction de coupe et réglées à des
côtés opposés du corps de pale (101, 201) l’un
de l’autre à l’amplitude réglée lourde ;
une troisième dent non réglée formée de ma-
nière adjacente à la deuxième paire de dents
réglées lourdes consécutives dans la direction

opposée à la direction de coupe ;
une deuxième paire de dents réglées légères
consécutives formées de manière adjacente à
la troisième dent non réglée dans la direction
opposée à la direction de coupe et réglées à des
côtés opposés du corps de pale (101, 201) l’un
de l’autre à l’amplitude réglée légère ; et
une troisième paire de dents réglées lourdes
consécutives formées de manière adjacente à
la deuxième paire de dents réglées légères con-
sécutives dans la direction opposée à la direc-
tion de coupe et réglées à des côtés opposés
du corps de pale (101, 201) l’un de l’autre à l’am-
plitude réglée lourde.
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