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RECIPROCATING SAW BLADE

Ficld of the Invention

This imvention relates to a reciprocating saw blade for a reciprocating saw
apparatus.

Description of Related Art

A conventional reciprocating saw device comprises a power unit having a
housing that contains’'a motor and a transmission that converts rotary movement of the output
shaft of the motor to reciprocating linear movement of an output member of the saw device.
The device further includes a saw blade removably attached to the output member. The saw
device moves the reciprocating saw blade in a reciprocating manner comprising a push stroke
and a pull stroke.

The reciprocating saw blade of a conventional reciprocaiing saw apparatus
typically has two longitudinal edges and a mounting structure (often called a tang or shank) at
one end of the saw blade. Raines, U.S. Design Patent No. D465,138; Robertsson, U.S. Design
Patent No. D479,106; Grolimund, U.S. Design Patent D482,945; Thomas et al., U.S. Patent
No. 2005/0211046; Elison et al., U.S. Patent No. 2008/0307936; Bucks et al., U.S. Patent
Application No. 2009/0145280; .Kal.o‘meris et al., U.S. Patent Application No. 2010/0218389;
Lalorce, U.S. Patent No. 3;109,464; Musgrove, U.S. Patent No. 5,119,708; Wheeler et al.,
U.S. Pafent No. 6,662,698; Rompel et al., U.S. Patent No. 7,225,714; and Hampion et al., U.S.
Patent. No. 7,600,458 all illustrate conventional one-sided reciprocating saw blades having
teeth along only one longitudinal edge for cutting.

Two-sided reciprocating saw blades having teeth along both longitudinal edges
are also known. Conti, U.S. Patent Application No. 2003/0192419; Shetterly, U.S. Patent
Application No. 2008/0172890; McCarty, U.S. Patent No. 3,028,889; Schramm, U.S. Patent
No. 5,918,525; Morgan, U.S. Patent No. 6,401,585; Rack, U.S. Patent No. 6,782,781; Mills,
Jr., U.S. Design Patent No. D427,865; Hickman, U.S. Design Patent No. D448,634; Bissell,
U.S. Design Patent No. D4359,172; Rack, U.S. Design Patent No. D479,447; Rack, U.S. Design
Patent No. D484,759; Rack, U.S. Design Patent No. D485,140; Rack, U.S. Design Patent No.
D485,141; Rack, U.S. Design Patent No. D485,142; Rack, U.S. Design Patent No. D485,479;
and Duffin et al., U.S. Patent No. D534,401 are examples of such saw blades.

While a number of different reciprocating saw blades are known in the art, there
remains a need In the art for a two-sided blade that provides high performance cutting and

long-term durability for both edges of the blade.
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Summary of the Invention

The present invention is directed to a novel reciprocating saw blade and
methods for using the same. The reciprocating saw blade is engageable with a reciprocating
saw for driving the reciprocating saw blade in a reciprocating motion comprising a push stroke
and a pull stroke. The saw blade includes a longitudinal body having a first end, a second end,
a first longitudinal cutting edge, and a second longitudinal cutting edge. The first longitudinal
cutting edge and the second longitudinal cutting edge are parallel to each other. At least one of
the first longitudinal cutting edge and the second longitudinal cutting edge has a plurality of
teeth oriented for cutting substantially on the push stroke. In addition, the saw blade comprises
a mounting structure located at the first end which is adapted to be mounted in a blade holder
of the saw. The mounting structure is angled at an acute angle relative to the first longitudinal
cutting edge.

In another aspect of the present invention, the reciprocating saw blade includes
a mounting structure comprising a tang body section having an aperture therein. In yet another
aspect, the mounting structure comprises a tang body section having a slot between two tang
stems.

In still another aspect, the first longitudinal cutting edge has a plurality of teeth
oriented for cutting on the pull stroke, and the second longitudinal cutting edge has a plurahty
of teeth oriented for cutting on the push stroke.

In another aspect, substantially all of the teeth on the first longitudinal cutting
edge have a rake face facing the first end containing the mounting structure of the blade and a
relief face facing the second end of the blade.

In yet another aspect, substantially all of the teeth on the second longitudinal
cutting edge have a rake face facing the second end of the blade and a relief face facing the
first end of the blade containing the mounting structure.

In still another aspect, the second end of the reciprocating saw blade may be
substantially free of teeth. Alternatively, the second end may contain a plurality of teeth
conhgured in the same manner as the first longitudinal cutting edge. In yet another aspect, the
second end may contain a plurality of teeth configured in the same manner as the second
longitudinal cutting cdge.

In another aspect, the reciprocating saw blade of the present invention includes
a first longitudinal cutting edge in which the tecth on that cdge have a different shape than the

teeth on the second longitudinal cutting edge. In still another aspect, the first longitudinal
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cutting edge has tecth that have a different size than the tecth on the second longitudinal
cutting edge. In another aspect, the teeth on the first longitudinal cutting edge are substantially
the same size and shape as the teeth on the second longitudinal cutting cdge.

In still a further aspect, the longitudinal body and either or both of the
longitudinal cutting edges are made of different materials. In one aspect, at least onc of the
first longitudinal cutting edge and the second longitudinal cutting edge is comprised of a strip
of tooth material that is welded to the longitudinal body. This permits, for example, the
longitudinal body to be comprised of a longitudinal body base material having a hardness on a
Rockwell C scale that is between 30 to 60 and the teeth to be comprised of a tooth matenal
having a hardness on a Rockwell C scale between 55 to 69.

In another aspect, the present invention is directed to a method for cutting a
substrate using the reciprocating saw blade of the present invention. The method includes the
steps of providing a reciprocating saw blade comprising a longitudinal body having a first end,
a second end, a first longitudinal cutting edge, and a second longitudinal cutting edge parallel
thereto, wherein the second iongitudinai cutting edge has a plurality of teeth oriented for
~ cutting substantially on the push stroke, and wherein the blade has a mounting structure located

at the first end of the longitudinal body and angled at an acute angle relative to the first
longitudinal cutting edge. The method further includes the step of mounting the blade in a
blade holder such that the second longitudinal cutting edge faces the substrate and such that the
sccond longitudinal cutting edge 1s angled away from the substrate. The method also includes
the step of cutting the substrate using the second longitudinal cutting edge of the reciprocating
saw blade 'using a reciprocating motion (with cutting occurring substantially on the push
stroke). In another aspect, the blade may be reversibly inserted into the blade holder to cut
either the same or a different substrate. In such an aspect, the method further comprises the
step of removing the reciprocating saw blade from the blade holder; re-mounting the
reciprocating saw blade in the blade holder such that the first longitudinal cutting edge faces
the substrate; and cutting the substrate using the first longitudinal cutting edge of the
reciprocating saw blade using a reciprocating motion (with cutting occurring substantially on
the pull stroke).

In another aspect, the method for cutting a substrate includes the steps of
providing a reciprocating saw blade comprising a longitudinal body having a first end, a
second end, a first longitudinal cutting edge, and a second longitudinal cutting edge parallel

thereto, wherein the first longitudinal cutting edge has a plurahity of teeth onented for cutting
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on the pull stroke, wherein the second longitudinal cutting edge has a plurality of teeth onented
for cutting on the push stroke; and wherein the blade has a mounting structure located at the
first end of the longitudinal body and angled at an acute angle relative to the first longitudinal
cutting edge, the mounting structure adapted to be mounted in a blade holder. The method
further includes the step of mounting the blade in the blade holder such that the first
longitudinal cutting edge faces the substrate and such that the first longitudinal cutting edge is
angled towards the substrate or is substantially parallel to the substrate (with cutting occurring
substantially on the pull stroke). The method also includes the step of cutting the substrate
using the first longitudinal cutting edge of the reciprocating saw blade using a reciprocating
motion. In another aspect, the blade may be reversibly inserted into the blade holder to cut
either the same or a different substrate. In such an aspect, the method further comprises the
step of removing the reciprocating saw blade from the blade holder; re-mounting the
reciprocating saw blade in the blade holder such that the second longitudinal cutting edge faces
the substrate; and cutting the substrate using the second longitudinal cutting edge of the
reciprocating saw blade using a reciprocating motion (with cutting occurring substantially on
the push stroke).

Additional aspects of the invention, together with the advantages and novel
features appurtenant thereto, will be set forth in part in the description which follows, and in
part will become apparent to those skilled in the art upon examination of the following, or may
be learned from the practice of the invention. The objects and advantages of the invention may
be realized and attained by means of the instrumentalities and combinations particularly
pointed out in the appended claims.

Brief Description of the Drawings

FIG. 1A 1s a cut-away perspective view of a reciprocating saw that uses a
reciprocating saw blade in accordance with a first exemplary embodiment of the present
Invention.

F1G. 1B 1s a side elevational view of a reciprocating saw blade according to the

first exemplary embodiment of the present invention in which the tirst longitudinal edge faces

the substrate to be cut. For clarity, the reciprocating saw is not shown.

FIG. 1C 1s a partial side elevational view of the reciprocating saw blade of
FIG. TA mounted within a blade holder of a reciprocating saw.

FIG. 1D 1s a partial side elevational view of the reciprocating saw blade of

F1G. TA mounted within the blade holder of a reciprocating saw, illustrating some play
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between the mounting structure and the blade holder. The amount of play has been
cxaggerated in the drawing in order to 1llustrate the concept of the play, and those skilled in the
art should recognize that FIG. 1D is not intended to be an actual representation of the amount
of play that occurs during actual use.

FIG. 1E 1s a side elevational view of a reciprocating saw blade in accordance
with the first exemplary embodiment in which the second longitudinal edge faces the substrate
to be cut. For clarity, the reciprocating saw is not shown.

FIG. 1F 1s a partial side elevational view of the reciprocating saw blade of
FIG. 1E mounted within a blade holder of a reciprocating saw.

IFIG. 2A is a side elevational view of a reciprocating saw blade according to a
second exemplary embodiment of the present invention in which the first longitudinal edge
faces the substrate to be cut. For clarity, the reciprocating saw is not shown.

FIG. 2B 1s a side elevational view of a reciprocating saw blade shown in
FIG. 2A in which the second longitudinal edge faces the substrate to be cut. For clarity, the
reciprocating saw 1s not shown.

FI1G. 3A is a side elevational view of a reciprocating saw blade according to a
third exemplary embodiment of the present invention in which the first longitudinal edge faces
the substrate to be cut. For clarity, the reciprocating saw is not shown.

Detailed Description of Preferred Embodiment

Referring now to FIGs. 1A to 1F, a reciprocating saw blade 10 for use with a
reciprocating saw 300 according to a first exemplary embodiment of the present invention is
shown. Reciprocating saw blade 10 is generally designed for use with a conventional

reciprocating saw 300 as generally shown in FIG. 1 A. Reciprocating saws are commonly used

~in carpentry and woodworking fields for cutting thin sheets of wood. They may also be used

In construction for cutting metals, polymers, plastics, concrete, brick, and other general
matenals of construction. It should be understood that any type of reciprocating saw may be
used with the reciprocating saw blade 10. The majority of commercially available
reciprocating saws have the following featurcs: a motor 305 contained within an external
housing 310, a linearly or elliptically reciprocating shaft 315 that is joined with the motor via
one or more linkages or gears, and a trigger connected to the motor for actuating the motor and
the resultant linear or elliptical motion of the shaft. The m'otor 1s typically electrically powered
via a direct current battery or an electrical cord receiving alternating current from an electrical

outlet, however, some motors are pneumatically powered. The end of the reciprocating shaft
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protrudes through a linear bearing 220 and through an opening in the housing and has a blade
holder 330 or chuck which is designed to receive the reciprocating saw blade 10. The
reciprocating saw typically includes an adjustable foot or shoe 240 that is placed adjacent to
the substrate 15 to be cut during use.

A typical blade holder 330 includes a guide pin 345 protruding from the side of
the reciprocating shaft adjacent {o the shaft's end that receives a complementary
opening/aperture on a typical reciprocating saw blade. The shaft typically has a threaded
opening that 1s positioned adjacent to the guide pin. A clamp fits over the saw blade and has
an opening which receives a fastener to secure the clamp and blade to the threaded opening on
the reciprocating shaft. The clamp may also have a second opening that is aligned with the
opening in the reciprocating saw blade and the guide pin. There are a variety of companies
that manufacture reciprocating saws of this type, including companies that sell saws under the
following trademarks: DeWalt, Black & Decker, Milwaukee, Delta/Porter-Cable, Makita, Skil,
Bosch, Craftsman, and Ryobi. " This description of typical reciprocating saws is only
Hlustrative in nature, and it is within the scope of the invention for reciprocating saw blade 10
to be used with any type of reciprocating saw.

As shown in more detail in the drawings, the reciprocating saw blade 10 of the
present invention includes a longitudinal body 12 having a longitudinal axis L, a first end 20,
and a second end 30. The blade further includes a first longitudinal cutting edge 40 and a
second longitudinal cutting edge 50 disposed along the longitudinal body 12. The first end 20
contains an angled mounting structure 22 configured to be mounted to a reciprocating saw, and
1s preferably configured to be directly mounted in the blade holder 330 of a commercially
available reciprocating saw. In the present invention, the teeth on the first longitudinal cutting
edge 40 are oriented so that cutting occurs substantially on the pull stroke while the teeth on
the second longitudinal cutting edge 50 are oriented so that cutting occurs substantially on the
push stroke. The longitudinal cutting edges 40, 50 of the reciprocating saw blade 10 are
generally parallel to each other. The longitudinal cutting edges 40, 50 are also generally
parallel to the longitudinal axis L of the longitudinal body. The longitudinal cutting edges 40,
30 have a linear edge which is substantially straight (except for the cutting teeth).

The first end 20 of the reciprocating saw blade 10 includes the angled mounting
structure 22 (sometimes known as a tang or shank) which secures the blade within the blade
holder 330 of the reciprocating saw device 300. In the exemplary embodiment, the mounting

structure 22 includes a tang body section 24, an aperture 26, and a slot 28 formed between two
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tang stems 29 for mounting the blade 10 in the blade holder of the reciprocating saw. The tang
stems are preferably rounded at their terminus. Various mounting structures are known 1n the
art. It is within the scope of the present invention that the blade may have any suitable angled
mounting structure. The mounting structure, for example, may have a single tang stem or be a
stem-less tang.

As shown in more detail in FIG. 1C, the mounting structure 22 of the blade 10
is angled at an acute angle relative to the first longitudinal cutting edge 40 of the longitudinal
body 12 of the saw blade 10. The acute tang angle 0 is typically about 1 t0 10° (e.g., 1, 2, 3, 4,
5,0, 7, 8,9, 10°), with about 2 to 4° being most preferred.

The mounting structure is preferably "reversible” such that the reciprocating
saw blade may be mounted to a saw device in a first configuration (e.g., the first longitudinal
cutting edge 40 facing the substrate to be cut), reversed upside down, and reinserted into the
saw device in a second configuration (e.g., with the second longitudinal cutting edge 50 facing
the substrate to be cut). Although preferably the reciprocating saw blade 10 is secured to a
reciprocating saw as described above, it is within the scope of the invention for the blade to be
secured to a reciprocating saw in any manner. For example, the blade may also be mounted to
a reciprocating saw having a quick-release chuck. If the blade is being secured to a
reciprocating saw that has a different mounting structure than that described above, the first |
end of the blade can have any structure necessary for mounting to that particular reciprocating
saw. "Alternatively, the reciprocating saw blade may be indirectly mounted to the reciprocating
saw by securing the blade to a connector or adapter that is mounted in the reciprocating saw
blade holder.

In the present invention, at least one of the longitudinal cutting edges 40, 50 has
a plurality of cutting teeth which are oriented such that cutting the substrate occurs
substantially on the push stroke. The other longitudinal cutting edge may have a plurality of
cutting teeth which are oriented such that cutting the substrate occurs substantially on the push
stroke or substantially on the pull stroke.

In the exemplary embodiment, as shown in more detail in FIG. 1C, the first
longitudinal cutting edge 40 (lower edge in FIG. 1C) includes a plurality of teeth 42 oriented
such that cutting of the substrate 15 using the first longitudinal cutting edge 40 occurs
substantially on the pull stroke (i.e., movement toward the saw and user). In the exemplary
embodiment, all of the cutting teeth 42 on the first longitudinal cutting edge 40 are raked

towards the first end 20 of the reciprocating saw blade 10. Each tooth 42 preferably has a rake
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face 44 generally facing the first end 20 of the blade and a sloped or curved relief face 46
generally facing the second cnd 30 of the blade.

In the exemplary embodiment, the second longitudinal cutting edge SO (upper |
edge in FIG. 1C) includes a plurality of teeth 52 oriented such that cutting of the substrate 15
using the second longitudinal cutting edge 50 occurs substantially on the push stroke (i.e.,

movement away from the saw and user). In the exemplary embodiment, all of the cutting teeth

52 on the second longitudinal cutting edge 50 are raked towards the second end 30 of the

reciprocating saw blade 10. Each tooth 52 preferably has a rake face 54 generally facing the
sccond end 30 of the blade and a sloped or curved relief face 56 generally facing the first end
20 of the blade.

As shown in FIG. 1C when the reciprocating saw blade 10 is mounted in a
blade holder 330 of the reci procating saw 1n the configuration shown mn FIG. 1B with the first
longitudinal cutting edge 40 facing the substrate 15 to be cut, the first longitudinal cutting edge
40 as 1t runs from the first end 20 to the second end 30 is angled towards the substrate 15. In
the illustrated embodiment, the acute tang angle 0 of the blade is substantially equal to the
cutting angle « formed between the first longitudinal cutting edge 40 of the blade against the
cutting surface of the substrate (cutting line) and the axis of the reciprocating motion M. Of
course, 1t will be appreciated that the cutting angle o« may be the same or different than the
acute tang angle 0. IFor example, tang may be mounted in the blade holder at an angle relative
to the axis of the reciprocating motion M such that the cutting angle o« differs from the acute
tang angle 0.

IFurther, as illustrated in FIG. 1D, because there may be some play in how
tightly the mounting structure 22 is secured in the blade holder 330, in some cases, the first
longitudinal cutting edge 40 as it.runs from the first end 20 to the second end 30 may be
substantially parallel to the substrate 15 (cutting angle « is approximately 0). The acute tang
angle 0 permits the longitudinal cutting edge 40 to be substantially parallel to the cutting
surface of the substrate 15 (cutting line) and the axis of the reciprocal motion M. That is,
because there 1s often tolerance of the blade holder 330 with respect to the slot size and tang
clearance and/or wear on the inner surface of the linear bearing 220 and/or wear on the outer
surface of the shaft 215, there may be some play in how tightly the mounting structure 22 is
sccured to the blade holder 330. As a result, there may be change in the blade angle with

respect to the face of the adjustable foot 240 and a change to the cutting angle .
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To use the reciprocating saw blade 10, the operator places the reciprocating
blade into the blade holder 330 of the reciprocating saw using the mounting structure 22. As
shown in FIGs. 1B, 1C, and 1D, the reciprocating saw blade is oriented in the reciprocating
saw such that the first longitudinal cutting edge 40 faces the substrate 15 to be cut. The user
contacts the reciprocating saw blade with the substrate to cut using repeating push strokes and
pull strokes. Because the mounting structure 22 is angled at an acute angle 0 relative to the
first longitudinal cutting edge 40 of the saw blade 10 (typically about 2 to 4°), the first
longitudinal cutting edge as it runs from the first end 20 to the second end 30 is typically
angled towards the cutting surface (FIG. 1C) or is substantially parallel thereto (if there is play
in the connection to the blade holder, for example) (FIG. 1D). With this angled or parallel
orientation, httle or no friction occurs on the push siroke and the substrate 15 is cut
substanti all},: on the pull stroke.

FIG. 1E shows the same reciprocating saw blade 10 being used such that the
second longitudinal cutting edge SO faces the substrate 15 to be cut. The reciprocal saw blade
may be reversibly inserted into the blade holder 330 of the sawing device, for example. In this
configuration, the teeth 52 are raked towards the second end 30 of the reciprocating saw blade.
Each tooth 52 on the second longitudinal cutting edge 50 preferably has a rake face 54
generally facing the second end 30 of the blade and a relief face 56 generally facing the first
end 20 of the blade.

As shown in more detail in FIG. 1F, when the second longitudinal cutting edge
50 faces the substrate 15 to be cut, the second longitudinal cutting edge 40 as it runs from the
first’end 20 to the second end 30 is angled away from the substrate 15. In the illustrated
embodiment, the acute tang angle 0 is substantially equal to the cutting angle o formed
between the second longitudinal cutting edge SO blade against the substrate surface (cutting
line) and the axis of the reciprocating motion M. Of course, it will be appreciated that the
cutting angle w may be the same or different than the acute tang angle 8. For example, because

there may be some play in how the mounting structure 22 is secured to the blade holder 330, in

some cases, the acute tang angle 0 may cause the second longitudinal cutting edge 50 of the

blade 10 to be significantly angled away from the cutting surface of the substrate 15. That is,

the cutting angle ® may be greater than the acute tang angle 0 of the blade.
As shown in FIGs. 1E and 1F, the user contacts the reciprocating blade with the
substrate to cut the substrate using repeating push strokes and pull strokes. Because the

mounting structure 22 is angled at an acute angle relative to the first longitudinal cuiting edge
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40 of the saw blade 10 (typically about 2 to 4°), the second longitudinal cutting edge 50 as 1t
runs from the first end 20 to the second end 30 is typically angled away from the cutting
surface of the substrate 15. Cutting occurs substantially on the push stroke, which in this
angled orientation relative to the substrate results in less friction and deterioration to the blade
teeth.

Referring now to FIGs. 2A to 2B, a reciprocating saw blade 100 according to a
second exemplary embodiment of the present invention i1s shown. The blade 100 includes a
longitudinal body 112 having a longitudinal axis L., a first end 120, and a second end 130. The
blade 100 includes a first longitudinal cutting edge 140 and a second longitudinal cutting edge
150 disposed along the longitudinal body 112. The first and second longitudinal cutting edges
140, 150 are generally parallel to each other. The longitudinal cutting edges 140, 150 have a
linear edge which is substantially straight (except for the cutting teeth). The first end 120
contains a mounting structure 122 configured to be mounted to a reciprocating saw, and 1s
preferably configured to be directly mounted in the blade holder 330 of a commercially
available reciprocating saw. The mounting structure 122 includes a tang body section 124, an
aperture 126, and a slot 128 formed between two tang stems 129 for mounting the blade 100 in
the blade holder of the reciprocating saw. The reciprocating saw blade 100 1s similar to the
blade in the first embodiment 10 except that the teeth 142 utilized on the first longitudinal
cutting edge 140 are different than the teeth 152 on the second longitudinal cutting edge 152.
More specifically, the number of teeth per inch ("TPI") is larger for the second longitudinal
cutting edge 150 compared to that in the first longitudinal cutting edge 140 (e.g., 14 TPI. VS.
10 TPI). Further, the teeth on the second longitudinal cufting edge 150 have a smaller tooth
height compared to the teeth on the first longitudinal cutting edge 140 (e.g., 0.07 inch vs. 0.045
inch). In FIG. 2A, the blade is used to cut a first substrate 15 using the first longitudinal
cutting edge 140. In FIG. 2B, the blade has been reversibly inserted into the reciprocating saw
(not shown) to cut a second substrate 16.

Referring now to FI1G. 3A, a reciprocating saw blade 200 according to a third
exemplary embodiment of the present invention is shown. The blade 200 includes a
longitudinal body 212 having a longitudinal axis L., a first end 220, and a second end 230. The
blade 200 includes a first longitudinal cutting edge 240 and a second longitudinal cutting edge
250 disposcd along the longitudinal body 212. The first and second longitudinal cutting edges
240, 250 are generally parallel to each other. The first end 220 contains a mounting structure

222 conligured to be mounted to a reciprocating saw, and is preferably configured to be
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directly mounted in the blade holder 330 of a commercially available reciprocating saw. The
mounting structure 222 includes a tang body section with an aperture 226 for mounting the
blade 200 1n the blade holder of the reciprocating saw.

The first longitudinal cutting edge 240 includes a plurality of teeth 242 oriented
such that cutting of the substrate 15 using the first longitudinal cutting edge 240 occurs
substantially on the pull stroke (i.e., movement toward the saw and user). In the exempiary

embodiment, all of the cutting teeth 242 on the first longitudinal cutting edge 40 are raked

- towards the first end 220 of the reciprocating saw blade 210. Each tooth 242 preferably has a

rake face generally facing the first end 220 of the blade and a sloped or curved rclief face
generally facing the second end 230 ot the blade.

The second longitudinal cutting edge 250 includes a plurality of teeth 252
oriented such that cutting of the substrate 15 using the second longitudinal cutting edge 250
OCCurs subste;ntially on the push stroke (i.e., away from the saw and user). In the exemplary
embodiment, cutting teeth 252a on the second longitudinal cutting edge 250 are raked towards
the second end 230 of the reciprocating saw blade 210. Each tooth 252a preterably has a rake
face generally facing the second end 230 of the blade and a sloped or curved relief face
genierally facing the first end 220 of the blade. There are also a plurality of cutting teeth 252b
on the second longitudinal cutting edge 250 are raked towards the first end 220 of the
reciprocating saw blade 210. Each tooth 252b preferably has a rake face generally facing the
first end 220 of the blade and a sloped or curved relief face generally facing the second end
230 of the blade. In the exemplary embodiment, three cutting tecth 252a raked towards the
second end 230 are separated by one tooth 252b raked toward the first end 220 in repeating
patterns. Thus, overall, about 75% of the teeth 252 on the second longitudinal cutting edge
250 are oriented for éuttin g on the ;)ush stroke.

The foregoing embodiment illustrates that to cut a substrate substantially on the

pull stroke, the longitudinal cutting edge should have more than 50% of the teeth oriented such

that they are raked towards the first end (tang end) of the reciprocating saw blade. For

example, more than 50%, 55%, 60%, 65%, 70%, 75%, 80%. 90%, 95%, or 100% (or some
range thercbetween) of the teeth along the longitudinal cutting edge may be raked towards the
first end of the blade. Therc may be teeth or teeth sections which arc raked towards the first
end of the blade interspersed with teeth or teeth sections (two or more adjacent teeth) that are

oriented towards the second end of the blade, provided that the number and location of the
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teeth raked towards the first end of the blade permit the operator to cut substantially on the pull
stroke.

Likewise, to cut a substrate substantially on the push stroke, the longitudinal
cutting edge should have more than 50% of the teeth oriented such that they are raked towards
the second end (not containing the tang) of the reciprocating saw blade. For example, more
than 50%, 55%, 60%, 63%, 70%, 75%, 80%, 90%, 95%, or 100% (or some range
therebetween) of the teeth along the longitudinal cutting edge may be raked towards the second
end of the blade. There may be teeth or teeth sections which are raked towards the second end
of the blade interspersed with teeth or teeth sections (two or more adjacent teeth) that are
oriented towards the first end of the blade, provided that the number and location of the teeth
raked towards the second end of the blade permit the operator to cut substantially on the push
stroke.

In the exemplary embodiments, the blades have been illustrated such that the
substrate lies below the blade. As discussed above, the first longitudinal cutting edge may face
the substrate to be cut (e.g., FIGs. 1B, 2A, and 3A) or the second longitudinal cutting edge 50
may face the substrate to be cut (e.g., FIGs. 1E and 2B). The illustrated embodiments are for
convenience only in describing the invention and aspects thereof, but does not in any way
mandate usage of the blade in any orientation limited by the direction of gravity. For example,
the substrate 15 may be located above the blade. Further. the substrate may be located both
above and below the reciprocating saw blade. For example, an opening in a substrate to be cut
may be formed (typically by plunging the second end of the blade into the substrate to form the
opening) and then the blade may be inserted into the opening to cut the substrate using both
longitudinal cutting edges of the blade (e.g., by moving the blade up and down or from side to
side).

The reciprocating saw blade of the present invention may be used to cut the
same or different substrates. For example, the blade can first be used to cut a first substrate
(e.g., a wood substrate) using the first longitudinal cutting edge. The blade can then be
reversibly inserted into the cut the same substrate (the same wood subsirate) or a different
second substrate (e.g., a sheetrock substrate) using the second longitudinal cutting edge.
Further, the reciprocating saw blade of the present invention may be used to cut the same
substrate with both longitudinal edges. For example, an opening in a substrate to be cut may

be formed (typically by plunging the second end 30 of the blade into the substrate to form the
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opening) and then the blade may be inserted into the opening to cut the substrate using both
longitudinal cutting edges of the blade.

As discussed above, in the present invention, at least one of the longitudinal
cutting edges is designed so that cutting occurs substantially on the push stroke. In the
preferred aspect, the first longitudinal cutting edge is designed so that cutting occurs
substantially on the pull stroke while the second longitudinal cutting edge is designed so that
cutting occurs substantially on the push stroke. Various cutting teeth designs and patterns may
be used 1n order to achieve the desired result. For example, various sizes and shapes of the
rake face, relief face, and gullet portion of the teeth may be used in accordance with the present
invention. Further, the gullet radius, gullet depth/tooth height (distance from the tip of the
tooth to the curved portion of the gullet), tooth thickness (dimension of the tooth from side to
side), tooth set (bending of the teeth from right to left), tooth pitch (distance from the tip of one
tooth to the tip of the next tooth), TPl (number of teeth per inch as measured from gullet to
gullet), and/or rake angle (angle of the tooth as measured with respect to a line perpendicular to
the cutting direction) may be the same or different in each of the longitudinal cutting edges.
The cutting edge may be a so-called raker set, vari-raker set, wavy set, standard tooth, hook
tooth, skip tooth, alternate set, and variable tooth rakes. Further, the teeth need not span the
entire longitudinal edge of the blade, but instead may reside on only a portion thereof. Further,
tecth may be designed to achieve any desired kerf (the size of the cut made by the blade).
Exemplary tooth designs are described in Raines, U.S. Design Patent No. D465,138;
Robertsson, U.S. Design Patent No. D479,106; Grolimund, U.S. Design Patent D482,945;
Thomas et al., U.S. Patent No. 2005/0211046; Ellison et al., U.S. Patent No. 2008/0307936:
Bucks et al.,, U.S. Patent Application No. 2009/0145280; Kalomeris et al., U.S. Patent
Application No. 2010/0218389; LaForce, U.S. Patent No. 3,109,464; Musgrove, U.S. Patent
No. 35,119,708; Wheeler et al., U.S. Patent No. 6,662,698; Rompel et al., U.S. Patent No.
7,225,714; Hampton et al., U.S. Patent No. 7,600,458; Conti, U.S. Patent Application No.
2003/0192419; Shetterly, U.S. Patent Application No. 2008/0172890; McCarty, U.S. Patent
No. 3,028,889; Schramm, U.S. Patent No. 5,918,525; Morgan, U.S. Patent No. 6,401,585;

' Rack, U.S. Patent No. 6,782,781; Mills, Jr., U.S. Design Patent No. D427.865; Hickman, U.S.

Design Patent No. D448,634; Bissell, U.S. Dcsign Patent No. D459,172; Rack, U.S. Design
Patent No. D479,447; Rack, U.S. Design Patent No. D484,759; Rack, U.S. Design Patent No.
D485,140; Rack, U.S. Design Patent No. D485,141; Rack, U.S. Design Patent No. D485,142;
Rack, U.S. Design Patent No. D485,479; and Duffin et al., U.S. Patent No. D534,401, all of
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which are incorporated by reference. Further, each of the foregoing parameters may vary
within a given longitudinal cutting edge.

It will be appreciated that the second end of the reciprocating saw blade may
have any suitable configuration as is known in the art. It may be pointed, rounded, curved,
knife'd, blunt, or plunging nose, for example. Further, the second end of the reciprocating saw
blade may be free of teeth or optionally include a plurality of teeth. The teeth at the second
end may be configured to provide for cutting on the pull stroke or the push stroke, or a
combination thereof. Preferably the second end is rounded and knifed such that the teeth are
configured in the same manner as the first longitudinal cutting edge to provide for cutting
substantially on the pull stroke as generally illustrated in the exemplary embodiments.

The reciprocating saw blade(s) of the present invention may have any suitable
length, with lengths of about 6 to 10 inches (e.g., about 6, 7, 8, 9, or 10 inches or some range
therebetween) being most preferred. Further, although the TPI on the longitudinal edges of the
reciprocating saw blade may vary, the blade preferably has about 5 to 20 TPI (e.g., about 5, 6,
7,"8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 inches or some range therebetween).
Likewise, although teeth of various heights may be utilized, the teeth used are preferably
between 0.03 and 0.5 inches (e.g., about 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 0.1, 0.12, 0.13,
0.14, 0.15, 0.16, 0.17, 0.18, 0.19, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, or 0.5 inches or some range
therebetween).

The size and shape of the mounting structure may also vary. Typically, the tang
has a length of about 0.5 to 1.2 inches (e.g., about 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, or 1.2 inches
or some range therebetween) and a width of about 0.7 to 1.5 inches (e.g., about 0.7, 0.8, 0.9,
1.0, 1.1, 1.2, 1.3, 1.4, or 1.5 inches or some range therebetween). The slot is preferably curved
and has a radius of curvature of about 0.05 to 0.2 inches, with about 0.1 inches being most
preferred. The tang stem preferably has a length of about 0.4 to 0.8 inches (e.g., 0.4, 0.5, 0.6,
0.7, 0.8, 0.9 inches or some range therebetween) from the tang body. The tang stem is
preferably rounded such that the terminus has a radius of curvature ranging between 0.01 to 0.1
inches, with a radius of curvature of 0.05 inches being most preferred. In addition, the
transitions between the tang and the longitudinal body may be rounded, for example, a radius
of curvature of about 0.05 to 0.2 inches, with about 0.1 inches being most preferred.

The reciprocating saw blades of the present invention can be manufactured from
any suitable cutting material, and is preferably comprised of metal, such as steel or aluminum.

For a metal blade, it is within the scope of the invention for any type of heat treatment to be
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applied to the blade so that the blade has desirable physical properties such as tensile strength,
clasticity, and hardness.

The reciprocating saw blades of the present invention may be comprised of a
unitary piece of material. Alternatively, the reciprocating saw blade may comprise more than
one material so that different portions of the blade have different characteristics. The different
materials may be bonded or joined by any manner including, but not limited to, adhesive,
fasteners, brazing, chemical vapor deposition, physical vapor deposition, welding, and
sinlering.

In one aspect, the teeth of the longitudinal cutting edge(s) are formed from,
tipped with, coated with, or welded to, a different material than the longitudinal body. For
ecxample, the blade may be comprised of a generally rectangular longitudinal body 12 formed
from longitudinal body base material welded to strips 14, 16 of a teeth matenial that form the
]ong’itudinal cutting edges. An exemplary delineation (e.g., weld line) between the longitudinal
body 12 and the strips 14, 16 is illustrated in FIGs. 1B and 1 E by dashed lines.

In a preferred aspect, the longitudinal body base material has a yield tensile
strength that 1s between approximately 60,000 to 250,000 pounds per square inch ("psi"”), more
preferably i1s between approximately 60,000 to 105,000 psi, and most preferably is between
approximately 110,000 to 125,000 psi. The longitudinal body base material preferably has an

ultimate tensile strength of between approximately 90,000 to 180,000 psi, more preferably is

between approximately 90,000 to 125,000 psi, and most preferably is between approximately
105,000 to 125,000 pst at standard temperature and pressure conditions. Preferably, the
longitudinal body base material that the reciprocating blade 1s made from has a hardness on the
Rockwell C scale that is between approximately 30 to 60, more preferably 1s between
approximately 40 to 50, and most preferably i1s between approximately 42 0 48. A preferred
longitudinal body base material 1s AISI 4140 steel.

In a preferred aspect, the tooth material has a yield compression strength that 1s
between approximately 400,000 to 600,000 psi, and most preferably is between approximately
435,000 to 520,000 psi. The tooth matenal preferably has an ultimate tensile strength of
between approximately 92,800 to 290,000 ps1. Preferably, the tooth material has a Rockwell C
scale hardness of from 60 to 70, more preferably the tooth hardness 1s between 64 and 66.

Preferably, the cutting edge 1s formed from or coated with a matenal that has a
hardness on the Rockwell C scale that 1s greater than the hardness of the material comprising

the remainder of the blade. This makes the cutting edge less susceptible to indentation, which
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increases the life of the blade. A non-exhaustive list of materials that the cutting edge may be
formed from, coated with, or welded to include a carbide or nitride such as cemented carbide,
titanium carbide, tungsten carbide, boron carbide, silicon carbide, vanadium carbide, titanium
carbide nitride, titanium nitride, titanium aluminum nitride, or cubic boron nitride,
polycrystalline diamond, natural diamond, or any combination of these materials. A preferred
material for forming the cutting teeth comprises a strip of AISI M2 steel.

It the reciprocating blade comprises a metal such as aluminum or steel,
including any of the steel compositions described herein, the blade may be heat treated so that
1t falls within the ranges specified above for yield and ultimate tensile strength, modulus of
elasticity, and hardness. The blade is heat treated to have a desired tensile strength, modulus of
clasticity, and hardness so that the blade is durable and the cutting edge does not chip or crack.
Any type of heat treatment process may be used to temper the blade including, but not limited
to, annealing, precipitation hardening, martempering, austempering, and induction hardening.
It 1s also within the scope of the invention for the surface of the blade to be hardened by a
surface hardening 'process such as carburizing, mitriding, or flame hardening. Surface
hardening may be used in conjunction with or separately from a heat treatment process that is
performed on the entire blade. Additionally, different portions of the blade may be heat treated
using difterent processes so that those portions have different properties with respect to each
other. For example, the entire blade may be annealed, and then cutting edges may undergo
surface hardening so that it is harder than the rest of the blade.

While any heat treatment process may be used for the reciprocating saw blade,
preferably the blade is martempered or austempered. Martempering typically includes the
steps of: (1) austenitizing steel, (2) quenching the steel in hot oil or molten salt to a
temperature just above the temperature at which martensite forms, (3) maintaining this
temperature for a period of time until the temperature throughout the steel is substantially
uniform, and (4) cooling the steel at a moderate rate. The process may also include a fifth step
of tempering the steel by heating it to a temperature between the austenite and martensite start
temperatures, and then quenching the heated steel.  Variations in the above-described
martempering process are within the scope of the invention. Austempering typically includes
the steps of: (1) austenitizing steel, (2) quenching the steel in hot oil or molten salt to a
temperature that permits the formation of bainite, (3) maintaining that temperature until the
temperature throughout the steel is substantially uniform, and (4) cooling the steel at a

moderate rate to form bainite. Like with martempering, an additional step of tempering the
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steel may be used, however, it is typically not necessary. Preferably, the austempering or
martempering process is carried out in a manner so that the blade has a yield and ultimate
tensile strength, modulus of elasticity, and hardness with values as spectfied above.

It will also be appreciated that the cutting edge(s) may also comprise more than
one material. For example, the cutting edge(s) may comprise a base formed from any of the
materials identified above that is coated with another of the materials identified above. In one
embodiment, the cuiting edge(s) comprises a base formed from cemented carbide that 1s coated
with a material such as titanium carbide, titanium nitride, titanium carbide nitride, or titanium
aluminum nitride. The cutting edge(s) may also be sharpened or re-sharpened by conventional
means over the life of the blade.

In an exemplary method for manufacturing the reciprocating saw blade of the
present invention, long strips comprised of the teeth material and a long body portion
comprised of the longitudinal body base material are provided. These long strips and the long

body portion may be dozens to hundreds of feet long, and may be coiled for‘ ease of handling.

The long strips of teeth matenal are welded, preferably by either laser beam welding or

electron beam welding, to the long opposing parallel edges of the long body portion comprised

of longitudinal body base material. The teeth material along the first long edge may be the

~ same or different from the teeth material along the second long edge which is parallel to the

first long edge. Teeth are then formed (e.g., by milling, stamping, or otherwise cutting) along

each of the long opposing edges comprised of the teeth material in the teeth configuration set
forth herein. If needed, heat treatment is applied. In essence, a long ream or sheet of
longitudinal body based material is formed in which there are teeth formed of the teeth
material along two opposing parallel edges. This long ream of material is coiled and placed 1n
a stamping machine. The stamping machine forms the first end (tang end) and the second end
of the blade in the ream of material. The first and second longitudinal cutting edge are formed
from the long opposing edges of the ream. As a result, the reciprocating saw blade of the
present invention can be manufactured at relatively low cost.

From the foregoing it will be seen that this invention is one well adapted to
attain all ends and objectives herein-above set forth, together with the other advantages which
are obvious and which arc inherent to the invention. Since many possiblc cmbodiments may
be made of the invention without departing from the scope thereof, it is to be understood that
all matters herein set forth or shown in the accompanying drawings ar¢ to be interpreted as

illustrative, and not in a limiting sense. For example, the conliguration of the mounting
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structure may vary so long as the mounting structure permits insertion of the reciprocating
blade into the blade holder of the reciprocating saw. Likewise, the size, shape, and orientation
of the teeth, may vary so long as cutting along the first longitudinal cutting edge occurs
substantially on the pull stroke while cutting at least one longitudinal cutting edge (preferably
the second longitudinal cutting edge) occurs substantially on the push stroke. Further,
although both longitudinal cutting edges are generally parallel to the longitudinal axis L, it will
be appreciated that the longitudinal cutting edge itself need not be a straight edge, but may
have some curvature or angles, for example like a butter knife. Thus, while specific
embodiments have been shown and discussed, various modifications may of course be made,
and the invention is not limited to the specific forms or arrangement of parts and steps
described herein, except insofar as such limitations are included in the following claims.
Further, it will be understood that certain features and subcombinations are of utility and may
be employed without reference to other features and subcombinations. This is contemplated by

and is within the scope of the claims.
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CLAIMS
We claim:
1. A reciprocating saw blade engageable with a reciprocating saw for driving the

reciprocating saw blade in a reciprocating motion comprising a push stroke and a pull stroke
comprising:

a longitudinal body having a first end and a second end, a first longitudinal cutting edge
and a second longitudinal cutting edge disposed along said longitudinal body; wherein said first
longitudinal cutting edge and said second longitudinal cuiting edge are parallel to each other;

a mounting structure located at said first end of said longitudinal body and angled at an
acute angle relative to said first longitudinal cutting edge; said mounting structure adapted to be
mounted 1n a reciprocating saw blade holder:;

wherein at least one of said first longitudinal cutting edge and said second longitudinal

cutting edge has a plurality of teeth oriented for cutting substantially on the push stroke.

2. The reciprocating saw blade of claim 1 wherein said mounting structure comprises a tang

body section having an aperture therein.

3. The reciprocating saw blade of claim 1 wherein said mounting structure comprises a tang

body section having a slot between two tang stems.

4, The reciprocatling saw blade of claim 1 where substantially all of the tecth on said first
longitudinal cutting edge have a rake face facing the first end of the blade and a relief face facing
the second end of the blade such that said first longitudinal cutting edge has teeth oriented for

culting substantially on the pull stroke.

5. The reciprocating saw blade of claim 1 where substantially all of the teeth on said second
longitudinal cutting edge have a rake face facing the second end of the blade and a relief face
facing the first end of the blade such that said second longitudinal cutting edge has teeth oriented

for cutting on substantially the push stroke.

6. The reciprocating saw blade of claim 1 wherein at more than about 70% of the tecth on
said second longitudinal cutting edge have a rake face facing the second end of the blade and a

relief face facing the first end of the blade.

7. The reciprocating saw blade of claim 1 wherein the blade comprises a unitary body

formed from a generally planar sheet of material.
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8. The reciprocating saw blade of claim 1 wherein the second end is substantially free of

tecth.

9. The reciprocating saw blade of claim 1 wherein the second end contains a plurality of

teeth configured in the same manner as the first longitudinal cutiing edge.

10.  The reciprocating saw blade of claim 1 wherein the first longitudinal cutting edge has

tecth that have a different shape than said teeth on said second longitudinal cutting edge.

I'l. 'The reciprocating saw blade of claim 1 wherein the first longitudinal cutting edge has

teeth that have a different size than said teeth on said second longitudinal cutting edge.

2. The reciprocating saw blade of claim | wherein the first longitudinal cutting edge has

teeth that are the same size and shape as the teeth on said second longitudinal cutting edge.

13.  The reciprocating saw blade of claim 1 wherein as least one of said first longitudinal
cutting edge and said second longitudinal cutting edge is comprised of a strip of tooth material

that is welded to the longitudinal body.

14.  The reciprocating saw blade of claim 13 wherein said longitudinal body is comprised of
a longitudinal body base material having a hardness on a Rockwell C scale that is between 30 to

60 and wherein said strip of tooth material has a hardness on a Rockwell C scale between 60 to

69.

15.  The reciprocating saw blade of claim 13 wherein both said first longitudinal cutting edge
and said second longitudinal cutting edge are comprised of a strip of tooth material that is

welded to the longitudinal body.

16. A method for cutting a first substrate using a reciprocating saw for driving a
reciprocating saw blade in a reciprocating motion comprising a push stroke and a pull stroke
COMprising:

providing a reciprocating saw blade comprising a longitudinal body having a first end
and a second end, a first longitudinal cutting edge and a second longitudinal cutting edge
disposed along said longitudinal body; wherein said first longitudinal cutting edge and said
second longitudinal cutting edge are parallel to cach other; and wherein said sccond longitudinal
cutting edge has a plurality of teeth oriented for cutting substantially on the push stroke; and said

blade further comprises mounting a structure located at said first end of said longitudinal body
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and angled at an acute angle relative to said first longitudinal cutting edge, said mounting
structure adapted to be mounted in a reciprocating saw blade holder;

mounting said mounting structure in said reciprocating saw blade holder such that said
second longitudinal cutting edge faces said first substrate and such that said second longitudinal
cutting edge as it runs from the first end to the second end is angled away from said first
substrate;

cutting said first substrate using said éccond longitudinal cutting edge of said

reciprocating saw blade using a reciprocating motion.

7. The method of claim 16 {urther comprising the step of:
removing the reciprocating saw blade from said reciprocating saw blade holder;
re-mounting the reciprocating saw blade in said blade holder such that said first
longitudinal cutting edge faces a second substrate; and
cutting said second substrate using said first longitudinal cutting edge of said

reciprocating saw blade using a reciprocating motion.

18.  The method of claim 17 wherein said re-mounting step and cutting said second substrate
step arc performed such that said first longitudinal cutting edge as it runs from the first end to

the second end 1s angled towards or parallel to said second substrate.

19. The method of claim 17 further wherein said first substrate is the same as said second
substrate.
20.  The method of claim 16 wherein said mounting step comprises inserting a tang having an

aperture therein into said blade holder.

21, The method of claim 16 wherein said mounting structure comprises a tang body having a

siot between two tang stems.

22. The method of claim 16 wherein all of the teeth on said first longitudinal cutting edge
have a rake face facing the first end of the blade and a relief face facing the second end of the

blade.

23.  The method of claim 16 wherein said all of the teeth on said second longitudinal cutting
edge have a rake face facing the second end of the blade and a relief face facing the first end of

the bladec.
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24. The method of claim 16 wherein more than about 70% of the teeth on said second
longitudinal cutting edge have a rake face facing the second end of the blade and a relief face
facing the first end of the blade such that said second longitudinal cutting edge has teeth oriented

for cutting on substantially the push stroke.

25.  The method of claim 16 wherein the second end contains a plurality of teeth configured

in the same manner as the first longitudinal cutting edge.

26.  The method of claim 16 wherein the first longitudinal cutting edge has teeth that have a

different shape than said teeth on said second longitudinal cutting edge.

27.  The method of claim 16 wherein the first longitudinal cutting edge has teeth that have a

difterent size than said teeth on said second longitudinal cutting edge.

28.  'The method of claim 16 wherein the first longitudinal cutting edge has teeth that are the

same stze and shape as the teeth on said second longitudinal cutting edge.

29. A method for cutting a first substrate using a reciprocating saw for driving a
reciprocating saw blade in a reciprocating motion comprising a push stroke and a pull stroke

cCOmprising:

providing a reciprocating saw blade comprising a longitudinal body having a first end
and a second end, a first longitudinal cutting edge and a second longitudinal cutting edge
disposed along said longitudinal body; wherein said first longitudinal cutting edge and said
second longitudinal cutting edge are parallel to each other; wherein said first longiudinal cutting
edge has a plurality of teeth oriented for cutting substantially on the pull stroke, and wherein said
second longitudinal cutting edge has a plurality of teeth oriented for cutting substantially on the
push stroke; and said blade further comprises mounting a structure located at said first end of
satd longitudinal body and angled at an acute angle relative to said f{irst longitudinal cutting
edge, said mounting structure adapted to be mounted 1n a reciprocating saw blade holder;

*  mounting said mounting structure in said reciprocating saw blade holder such that said
first fongitudinal cutting edge faces said first substrate and such that said first longitudinal
cutting edge as it runs from the first end to the second end is angled towards or i1s parallel 10 said
first substrate;

cutting said first substrate using said first longitudinal cutting edge of said reciprocating

saw blade using a reciprocating motion.
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30.  The method of claim 29 further comprising the siep of:
removing the reciprocating saw blade from said reciprocating saw blade holder;
re-mounting the reciprocating saw blade in said blade holder such that said second
longitudinal cutting edge faces a second substrate;
cutting said second substrate using said sccond longitudinal cutting edge of said

reciprocating saw blade using a reciprocating motion.

31.  The method of claim 30 wherein said re-mounting step and cutting said second substrate
step are performed such that said second longitudinal cutting edge as it runs from the first end to

the second end is angled away from said second substrate.

32. The method of claim 30 further wherein said first subsirate i1s the same as satd second
substrate.
33.  The method of claim 29 wherein said mounting step comprises inserting a tang having an

aperture therein into said blade holder.

34. The method of claim 29 wherein said mounting structure comprises a tang body having a

slot between two tang stems.

35.  The method of claim 29 wherein said first longitudinal cutting edge has teeth having a

rake face facing the first end of the blade and a relief face facing the second end of the blade.

36.  The method of claim 29 wherein said second longitudinal cutting edge has teeth having a

rake face facing the second end of the blade and a relief face facing the first end of the blade.

37. The method of claim 29 wherein the second end contains a plurality of tecth configured

in the same manner as the first longitudinal cutting edge.

38.  The method of claim 29 wherein the first longitudinal cutting edge has teeth that have a

different shape than said teeth on said second longitudinal cutting edge.

39.  The method of claim 29 wherein the first longitudinal cutting cdge has teeth that have a

different size than said teeth on said second longitudinal cutting edge.

40.  The method of claim 29 wherein the first longitudinal cutting edge has teeth that are the

same stze and shape as the teeth on said second longitudinal cutting edge.
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