Office de la Propriete Canadian CA 2389792 A1 2001/05/10

Intellectuell Intellectual P
du Canada Office o opery en 2 389 792
Fhdtiie Canads Indushy Ganada 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2000/11/03 (51) Cl.Int.//Int.CI." B27B 33/02

(87) Date publication PCT/PCT Publication Date: 2001/05/10| (71) Demandeur/Applicant:

(85) Entree phase nationale/National Entry: 2002/05/01 AMERICAN SAW & MFG. COMPANY, US
o . . (72) Inventeur/Inventor:

(86) N° demande PCT/PCT Application No.: US 2000/041906 CRANNA MARK T. US

(87) N° publication PCT/PCT Publication No.: 2001/032340
o o (74) Agent: RIDOUT & MAYBEE LLP

(30) Prioritée/Priority: 1999/11/05 (09/435,108) US

(54) Titre : LAME DE SCIE A RUBAN A BRUIT REDUIT ET A CHARGE DE DENTS UNIFORME
(54) Title: BAND SAW BLADE HAVING REDUCED NOISE AND UNIFORM TOOTH LOADING CHARACTERISTICS

2 —|==-| /10

T #Pl“lem*l‘ T
L_‘?' —

(57) Abrége/Abstract:

A band saw blade (10) having relatively extended pitch patterns of eight or more teeth exhibits relatively low noise and vibration
during cutting operations, and uniform tooth loading characteristics. The band saw blade defines set patterns within each pitch
pattern, and each set pattern Is defined by an unset leading tooth (12, 18) followed by offset trailing teeth (14, 16, 20, 22, 24, 26).
Each tooth within each set pattern defines a pitch ("P") between the respective tooth and the preceeding tooth in the cutting
direction of the saw blade, and an accumulated pitch between the respective tooth and the preceding tooth of like set. The ratio
of pitch to accumulated pitch for each tooth within each set increases from one tooth to the next, in the direction opposite the
cutting direction of the saw blade.

e

T N §.
.l.!.\‘\-c.c..--.
. T

3 '_{,-.T'l'.
o~

C an a d a http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




0 00 0 0O

2340 A3

¢
—

=

CA 02389792 2002-05-01

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
10 May 2001 (10.05.2001)

B27B 33/02

(51) International Patent Classification’:

(21) International Application Number: PCT/US00/41906

(22) Imnternational Filing Date:
3 November 2000 (03.11.2000)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

09/435,108

5 November 1999 (05.11.1999) US

(71) Applicant: AMERICAN SAW & MFG. COMPANY
[US/US]; 301 Chestnut Street, East Longmeadow, MA
01021-0504 (US).

(72) Inventor: CRANNA, Mark, T.;
Somers, CT 06071 (US).

150 Parker Road,

(74) Agents: GIARRATANA, Mark, D. et al.; Cummings
& Lockwood, Granite Square, 700 State Street, P.O. Box
1960, New Haven, CT 06509-1960 (US).

PCT

(10) International Publication Number

WO 01/32340 A3

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, ES, Fl, GB, GD, GE, GH, GM, HR,
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM,
TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,

CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(88) Date of publication of the international search report:
27 September 2001

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: BAND SAW BLADE HAVING REDUCED NOISE AND UNIFORM TOOTH LOADING CHARACTERISTICS

2-——|==-|

‘epzzale 924*“- P26 T P12 —TL P14—>|<-P16—>‘<~ P18—>|<‘P20 >|
22 24 26 12 14 16 1

/10

Q 20

u ~.

(57) Abstract: A band saw blade (10) having relatively extended pitch patterns of eight or more teeth exhibits relatively low noise
~~ and vibration during cutting operations, and uniform tooth loading characteristics. The band saw blade defines set patterns within
each pitch pattern, and each set pattern is defined by an unset leading tooth (12, 18) followed by ofiset trailing teeth (14, 16, 20, 22,
24, 26). Each tooth within each set pattern defines a pitch ("P") between the respective tooth and the preceeding tooth in the cutting
o direction of the saw blade, and an accumulated pitch between the respective tooth and the preceding tooth of like set. The ratio of

pitch to accu
direction of the saw blade.

wlated pitch for each tooth within each set increases from one tooth to the next, in the direction opposite the cutting
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BAND SAW BLADE HAVING REDUCED NOISE
AND UNITFORM TOOTH LOADING CHARACTERISTICS

Field Of The Invention

T'he present invention relates to saw blades, and more particularly, to band saw blades
having relatively long pitch patterns with tooth pitch set to minimize noise and vibration and
to substantially uniformly distribute chip loading over the teeth of the blade during cutting
operations.

Background Information

Lypical prior art band saw blades comprise recurrent or repetitive patterns of teeth,
wherein each pattern is defined by one or more groups of teeth including an unset leading
tooth tollowed by a plurality of alternately set trailing teeth. Each recurrent pattern of teeth is
typically referred to as the “pitch” pattern, “repeat” pattern or “milling” pattern of the band
saw blade, since each pattern may be formed by a respective milling tool. Each pitch pattern
may, 1n turn, define respective “set patterns” indicative of the manner in which the teeth of

the pitch pattern are set. Each set pattern is defined by an unset leading tooth and a plurality
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of alternately sctting trailing tecth. For example, an “cight™ tooth pitch pattern may define
“three/five ™ set patterns.  In this case, the pitch pattern comprises cight teeth., consisting of a
first sct pattern of three tecth, and a second sct pattern of five teeth (thus the designation
“three/five set pattern). ‘The first sct pattern of three teeth is defined by a first unset leading
tooth and two alternately set trailing tecth, and the second set pattern of five teeth is defined
by a first unset leading tooth and four alternately set trailing tecth. Similarly. a ten tooth pitch
pattern having a “three/seven’ set pattern consists of a first set pattern of three teeth and a
second set pattern of seven teeth, with each set pattern including an unset leading tooth
followed by alternately set trailing teeth. Each unset leading tooth typically has a plane of
symmetry defining the sawing plane of the blade, and which is parallel to the side surfaces at
the base of the blade. The alternately set trailing teeth are typically either “right” set or “left”
set. wherein each “right set™ tooth 1s tilted or set at predetermined angle to the right side of
the plane of symmetry of the unset leading tooth. and each “left set™ tooth is tilted or set at a
predetermined angle to the left side of the plane of symmetry of the unset leading tooth.
Typically. the first tooth in the cutting direction of the band saw blade of a particular set
direction within each set pattern 1s referred to as the “primary” tooth. the next tooth in the set
pattern of the same or like set direction is referred to as the “secondary™ tooth, the next tooth
In the set pattern of the same or like set direction is referred to as the “tertiary” tooth, and so
on.

Certain prior art band saw blades have relatively long pitch patterns of, for example,
eight or more teeth. For example, one prior art band saw blade manufactured by Amada
Company, Ltd. of Japan under the designation "SVGLB 1.1/1.5" has an eight tooth pitch

pattern, and a three/five set pattern. Another prior art band saw blade manufactured by
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Amada Company, Ltd. of Japan under the destgnation "3/6 MVGLB" has an extended pitch
pattern of approximately 23 teeth.

One drawback associated with these prior art band saw blades is that typically there is
an uneven distribution of the chip load over the teeth within the relatively long pitch patterns.
For example. within each group of teeth of like set direction. the secondary teeth typically
bear a lesser chip load than do the corresponding primary teeth. and the tertiary teeth typically
bear a substantially lesser chip load than do the corresponding secondary and primary teeth.
As a result, the teeth may tend to wear unevenly and to inefficiently cut workpieces.

Y ¢t another drawback associated with these and other prior art band saw blades. is
that many ot the teeth define the same pitch as do other teeth within the same pitch or set
pattern. Accordingly. when cutting a workpiece, at least several of the teeth defining the
same pitch may be simultaneously entering and exiting the workpiece. or several teeth
defining the same pitch may be successively entering and/or exiting the workpiece. thus
causing substantial vibration and noise during cutting operations.

Those skilled 1n the band saw blade art have recognized that a saw tooth edge having
a “"variable pitch” pattern may avoid the problems of excessive noise and vibrations brought
about by equally spaced teeth impacting the workpieces in equal time intervals. Historically,
“variable pitch” saw tooth patterns have been composed of repetitive groups of teeth arranged
with progressive variations in the pitch between successive pairs of teeth in the cutting
~direction of the saw blade. The pitch distance is the distance between corresponding points
on adjacent teeth, and typically i1s measured between the tips of adjacent teeth. In typical
prior art variable pitch band saw blades, the variations in pitch start at the leading end of the
saw blade, extend toward the trailing end of the saw blade, and are cyclical from fine to

course and back to fine again. A lesser pitch distance between adjacent teeth is referred to as
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“{ine . whercas a greater pitch distance between adjacent teeth 1s referred to as “coarse™.
Although these prior art vanable pitch saw blades exhibit reduced levels of noise and
vibration, these advantages frequently are achieved at the expense of reduced cutting
cfficiency and cutting rates of the saw blades. In particular, 1f these typical variable pitch
patterns were applied to band saw blades having extended pitch patterns of eight or more
tecth. the sccondary. tertiary and possibly further successive tecth of like set direction would
have significantly reduced chip loads 1n comparison to the preceding teeth of like set
direction. thus significantly reducing the cutting cfficiency and/or cutting rate of such saw
blades.

Accordingly, 1t 1s an object of the present invention to overcome the above-described
and other drawbacks and disadvantages of prior art band saw blades, and to provide band saw
blades having extended pitch patterns of eight or more teeth that exhibit reduced noise and

vibration and substantially uniform tooth loading characteristics.

Summary Of The Invention

The present invention 1s directed to a band saw blade for cutting a workpiece and
generating a chip load on each tooth upon cutting the workpiece. The band saw blade of the
invention comprises a plurality of teeth defining a pitch pattern of at least eight teeth, and set
patterns within each pitch pattern. Each set pattern includes an unset leading tooth followed
by a plurality of offset trailing teeth. Each tooth within each set pattern defines a pitch
between the respective tooth and the preceding tooth in the cutting direction of the saw blade,
and an accumulated pitch between the respective tooth and the preceding tooth of like set
direction in the cutting direction of the saw blade. In addition, the ratio of pitch to

accumulated pitch for each tooth of like set direction within each set pattern increases from
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one tooth to the next in the direction oppostte the cutting direction of the saw blade for
substantially uniformly distributing the chip load over the tecth of the saw blade.

Preferably. the plurality of teeth define an even number pitch pattern of at least eight
teeth, and odd number set patterns within each pitch pattern. For example. in one
embodiment of the present invention, the plurality of teeth define an eight tooth pitch pattern.
and a three/five set pattern. In another embodiment of the present invention, the plurality of
teeth define a ten tooth pitch pattern, and a three/seven set pattern. In each of these and other
embodiments of the present invention. the ratio of pitch to accumulated pitch within each set
pattern 1s greater for the secondary teeth in comparison to the primary teeth of like set
direction. and 1s still greater for the tertiary teeth in comparison to the secondary teeth of like
set direction.

In accordance with another aspect of the present invention, each tooth defines a
difterent pitch or forcing frequency than does every other tooth substantially simultaneously
entering or exiting the workpiece, and/or successively entering or exiting the workpiece.
while cutting the workpiece, to thereby minimize noise and vibration during cutting
operations. In the preferred embodiments of the invention. every tooth defines a different
pitch or forcing frequency than does every other tooth in the respective pitch pattern.
Alternatively, every tooth may define a different pitch or forcing frequency than does every
other tooth 1n 1ts respective set pattern.

One advantage of the band saw blades of the present invention is that the relatively
long or extended pitch patterns of eight or more teeth in combination with the different
forcing frequencies of the teeth minimizes noise and vibration during cutting operations, and
significantly improves the break-in characteristics of the blades in comparison to like prior art

band saw blades. Yet another advantage of the present invention is that the ratio of pitch to
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accumulated pitch for cach group of teeth of hike set direction substantially evenly distributes
the chip load over these tecth, thus providing for relatively long-lasting and cfticient cutting
band saw blades.

These and other objects and advantages of the present invention will become apparent
tn view of the following detailed description ot preterred embodiments and accompanying

drawings.

Bricef Description Of The Drawings

FIG. 1 1s a somewhat schematic, side elevational view of a first embodiment of a band
saw blade of the present invention defining an eight tooth pitch pattern, and a three/five set
pattern.

FIG. 2 1s a partial cut-away, cross-sectional view of the band saw blade of FIG. 1]
taken along line 2-2 of FIG. 1.

FIG. 3 1s an enlarged view of a typical tooth ot the band saw blade of FIG. 1
1llustrating the tooth structure in further detail.

FIG. 4 1s a somewhat schematic, side elevational view of a second embodiment of a
band saw blade of the present invention defining a ten tooth pitch pattern, and a three/seven

S€t pattern.

FIG. 5 1s a partial cut-away, cross-sectional view of the band saw blade of FIG. 4

taken along line 5-5 of FIG. 4.
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Detailed Description Of The Preferred Embodiments

In FIG. 1 a band saw blade embodying the present invention is indicated gencerally by
the reference numeral 10. The band saw blade 10 defines a cutting direction indicated by the
arrow “a . and a feed direction indicated by the arrow “b™. The band saw blade 10 comprises
a plurality of recurrent or repetitive patterns of teeth defining an cight tooth pitch pattern.
Each pitch pattern 1s defined by a recurrent group of eight successive teeth indicated by the
reterence numerals 12, 14, 16, 18. 20, 22. 24 and 26. As shown in FIG. 1. each tooth defines
a respective pitch or tooth spacing P12 through P26. In the preferrcd embodiments of the
present invention. and as indicated in FIG. 1. the pitch or tooth spacing 1s measured between
the tips of adjacent teeth. However, as may be recognized by those skilled in the pertinent art
based on the teachings herein, the pitch or tooth spacing may be measured between any of
numerous other corresponding points between adjacent teeth.

Fach eight tooth pitch pattern of the band saw blade 10 detines a three/five set pattern.
Thus. 1n the preferred embodiment of FIG. 1, a first set pattern is defined by the three

successive teeth 12, 14 and 16, and a second set pattern 1s defined by the next five successive

teeth 18. 20, 22, 24 and 26. As shown in FIG. 2, the first set pattern 1s defined by a first unset
leading tooth 12, a primary right set trailing tooth 14, and a primary left set trailing tooth 16.
The second set pattern is defined by a first unset leading tooth 18, a primary right set trailing
tooth 20, a primary left set trailing tooth 22, a secondary right set trailing tooth 24. and a
secondary left set trailing tooth 26. As also shown in FIG. 2, each unset leading tooth 12 and
18 1s symmetrical about the plane of symmetry “p” of the band saw blade 10, and defines a
cutting edge substantially located within a cutting plane “x” which is approximately
perpendicular to the plane of symmetry “p”. Each right set trailing tooth 14, 20 and 24 is

tilted or set to the right in the drawing relative to the plane of symmetry “p” (when viewed
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from the cutting direction “a™ of the saw blade), and defines a cutting edge substantially
located within a cutting plane "y tilted or sct at an acute angle relative to the plane of
symmetry “p . Similarly, cach left set trailing tooth 16, 22 and 26 is tilted or set to the left in
the drawing relative to the plane of symmetry “p”. and defines a cutting edge substantially
located within a cutting plane “z" tilted or set an acute angle relative to the plane of symmetry

As indicated above, the pitch of each tooth is the distance in the elongated direction of
the saw blade between corresponding points of the respective tooth and the preceding tooth in
the cutting direction of the saw blade. Thus. as shown in FIG. 1. the pitch may be measured
between the tips of adjacent teeth. The accumulated pitch of a tooth. on the other hand. is the
sum of the pitch distances between the respective tooth and the nearest preceding tooth of the
same or like set direction in the cutting direction of the saw blade. Thus, for example, with
reterence to FIG. 1, the accumulated pitch of the unset leading tooth 18 is the sum of the pitch
distances P14, P16 and P18, 1.e., the sum of the pitch distances between the unset leading
tooth 18 and the nearest preceding unset leading tooth 12 in the cutting direction “a” of the
saw blade. In accordance with the present invention, the ratio of pitch to accumulated pitch
for each tooth of like set direction within each set pattern increases from one tooth to the next
1n the direction opposite the cutting direction of the saw blade for distributing the chip load
over the teeth of the saw blade. Thus, the ratio of pitch to accumulated pitch 1s greater for
each secondary tooth than for the corresponding primary tooth, is greater for each tertiary
tooth than for the corresponding secondary and primary teeth, and so on. The pitch and

accumulated pitch of each tooth in the 1llustrated embodiment of FIG. 1 are set forth in the

following table:
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Ratio of

Pitch to

Accumulated Accumulated
Tooth Pitch No. Set Direction Pitch Pitch Pitch
No.

22 P22 [.eft 0.243 0.776 0.31
24 P24 Right 0.267 0.510 0.52
26 P26 Left 0.297 0.564 0.52
12 P12 Unset 0.333 1.598 0.24
14 P14 Right 0.310 ().940 0.33
16 P16 [Left .290 0.933 0.51
18 P1¥ Unset 0.275 0.875 0.31
20 P20 Right 0.258 0.823 0.51

CA 02389792 2002-05-01

As will be recognized by those of ordinary skill in the pertinent art based on the
teachings herein, the specific pitch and accumulated pitch dimensions set forth in the
preceding table are exemplary only, and any of numerous different dimensions may be
selected depending upon the particular design criteria or other desired characteristics of the
band saw blades within the teachings and scope of the present invention. For example, the
gullet area of each tooth may be directly proportional to the accumulated pitch distance
between that tooth and the next preceding tooth of like set direction, as disclosed in
commonly-assigned U.S. Patent Application Serial No. 08/967,279, now U.S. Patent No.
which 1s hereby expressly incorporated by reference as part of the present disclosure.
However, the chip load borne by each tooth is dependent, in part, on the accumulated pitch of
the respective tooth. Accordingly, regardless of the particular pitch dimensions selected, the
ratio of pitch to accumulated pitch for teeth of the same or like set direction increases within

each set pattern from one tooth to the next in the direction opposite the cutting direction of
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the saw blade m order to substantially evenly distribute the chip load over the teeth of the saw
blade.

Also 1n accordance with the present invention, and as illustrated in the table above.
cach tooth defines a ditferent pitch than every other tooth within the respective set pattern,
and preterably. defines a different pitch than every other tooth within the respective pitch
pattern. Onc of the advantages of this feature of the present invention is that during cutting
operations, each tooth entering or exiting the workpiece generates a different forcing
frequency than every other tooth simultaneously entering or exiting the workpiece. or the
other teeth successively entering or exiting the workpiece. thus substantially reducing noise
and vibration during cutting operations. and facilitating blade break in. The forcing
tfrequency (") of each tooth may be determined based on the band speed (“BS”) and the
pitch (“P”") in accordance with the following equation: f= BS + 5P. wherein fis in
cycles/second, BS is in feet/minute. and P is in inches. Thus. by providing each tooth within
the pitch pattern with a different pitch. each tooth will generate a different forcing frequency
upon cutting a workpiece. For relatively small workpieces, each tooth may define a different
pitch than every other tooth within the respective set pattern. but not every other tooth in the
respective pitch pattern, and still achieve the function of having each tooth entering or exiting
the workpiece during cutting operations generate a different forcing frequency (f) than every
other tooth simultaneously entering or exiting the workpiece, and/or successively entering or
exiting the wbrkpiece. However, 1n order to be sure thét this function 1s achieved with
respect to most, 1f not all workpieces, every tooth preferably defines a different pitch than
every other tooth within the respective pitch pattern as illustrated, for example, in the table

above.

10
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Turning to FFIG. 3, a preterred tooth gcometry for use in connection with the saw
blade 10 of FFIG. 1 1s tllustrated in further detatl. Fach tooth i1s preferably constructed 1n
accordance with the teachings of co-pending, commonly assigned U.S. Patent Application
Serial No. 09/015,122, which 1s hereby expressly incorporated by reference as part of the
present disclosure. As shown 1n FIG. 5. each tooth preferably defines dual rake taces forming
dual rake angles. Accordingly. a first rake tace 28 defines a relatively ageressive rake angle
and extends downwardly trom the outermost point of the tip over only the usable portion of
the tip during the life of the blade. In the embodiment of the present invention illustrated. the
first rake tace extends downwardly from the outermost point of the tip a distance “h™. which
1s preferably within the range of about 10% through about 25% of the maximum gullet depth
“D”. A second rake face 30 extends downwardly from the first rake face 28 and defines a
less aggressive rake angle than that of the first rake face in order to increase the mass of tooth
material, and thus the strength and stiftness of the tooth. In the exemplary embodiment of
FIG. 3. the first rake face 28 defines a first rake angle of approximately 12°. and the second
rake face 30 defines a second rake angle within the range of about 7.1° through about 8.2°.
As will be recognized by those of ordinary skill in the pertinent art based on the teachings
herein, these rake angles are only exemplary and may take any of numerous different
configurations depending upon the desired characteristics of the band saw blades of the
invention. Preferably, however, the primary rake angle is within the range of about 8°
through ébout 15°, and the secondary rake angle i1s within the range of about -5° through
about 8°. Each tooth also defines a relatively deep gullet having a depth “D” such that the
ratio of D/P 1s preferably within the range of about 39% through about 48%. In the

exemplary embodiment of FIG. 3, D/P 1s approximately 47%.

11
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As also shown n FIG. 3. a first flat 32 1s defined at the basce of cach gullet. a first
arcuate regton 34 defined by a radius R1 1s formed on one side of the first flat, a sccond
arcuate regton 36 defined by a second radius R2 is formed on the other side of the first flat,
and points of tangency “T"" are formed on each side of each arcuate region. For most teeth
(other than relatively coarse teeth), the first tlat 32 1s located approximately at the set-bend
plane of the teeth. Thus, the two arcuate surfaces 34, 36. plus the points of tangency on either
side of each arc. significantly increase the mass and/or volume of material at the base of the
oullet (also typically the region of the set-bend plane), and in turn significantly increase the
overall strength of the tooth.

Also in accordance with the preferred tooth geometry. a second flat 38 extends
upwardly from the second arcuate region 36 with a point of tangency 1" formed
therebetween. A third arcuate region 40 is formed between the second flat 38 and the second
rake surface 30. also with points of tangency “T”" formed therebetween. The formation of the
second flat 38 with arcuate portions on either side of the flat further increases the mass and/or
volume of tooth material in this region, and therefore further increases the stiffness and/or
strength of the tooth.

As also shown 1n FIG. 3, each tooth preferably defines dual reliet surtaces, including a
primary relief surface 42 extending rearwardly from the tip at a primary relief angle, and a

secondary relief surface 44 extending between the primary reliet surface and the arcuate

.region 34 of the adj acent tooth at a secondary relief angle. The primary relief angle is

preferable less than the secondary relief angle in order to increase the strength of the tooth in
the tip area, and the secondary relief angle is greater than the primary reliet angle in order to
achieve the desired gullet depth. In accordance with the present invention, the primary relief

angle is within the range of about 25° through about 35°, and preferably within the range of

12
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about 28° through about 32°. Similarly, the second relief angle 1s within the range of about
35° through about 55°, and preferably i1s within the range of about 35° through about 48°.

[n FIG. 4, another band saw blade embodying the present invention 1s indicated
generally by the reference numeral 110. The band saw blade 110 1s substantially similar to
the band saw blade 10 described above with reference to FIGS. 1-3. and thereforce like
reference numerals preceded by the numeral 1 are used to indicate hike elements. The
primary difference between the band saw blade 110 is that it defines a ten tooth pitch pattern.
and a three/seven sct pattern. Otherwise. as with the previous embodiment, the ratio of pitch
to accumulated pitch for each tooth of like set direction within each set pattern increases from
one tooth to the next in the direction opposite the cutting direction of the saw blade for
substantially evenly distributing the chip load over the teeth of the saw blade. In addition.
each tooth detines a ditferent pitch than every other tooth within the respective set pattern.
and preferably, defines a different pitch than every other tooth within the respective pitch
pattern. The pitch and accumulated pitch of each tooth in the embodiment of FIG. 4 are set

forth 1n the following table:

Ratio of Pitch

Accumulated Accurtloulated
Tooth No. Pitch No. Set Direction Pitch Pitch Pitch
112 P112 Unset 0.257 1.505 0.17
114 P114 Right 0.249 0.747 0.33
116 P116 Left 0.233 0.739 0.315
118 P118 Unset 0.225 0.707 0.318
120 P120 Right 0.209 0.667 0.313
122 P122 Left 0.201 0.635 0.316
124 P124 Right 0.185 0.386 0.479
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Ratio of Pitch
to
Accumulated Accumulated
Tooth No. Pitch No.  Set Direction Pitch Pitch Pitch
126 P126 [Left 0.193 0.378 0.51
128 P128 Right 0.217 0410 0.529
130 P130 [ett 0.241] 0.458 0.526

As will be recognized by those of ordinary skill in the pertinent art based on the
teachings herein. the specific pitch and accumulated pitch dimensions set forth in the
preceding table are exemplary only. and any of numerous different dimensions may be
selected depending upon the particular design criteria or other desired characteristics of the
band saw blades within the teachings and scope of the present invention.

For example, a further embodiment of the present invention having a ten tooth pitch

pattern, and a three/seven set pattern defines the following alternative pitch distances:

Ratio of
Pitch to
Accumulated Accumulated
Tooth No. Pitch No. Set Direction Pitch Pitch Pitch
112 P112 Unset 0.515 2.849 0.18
114 Pl114 Right 0.494 1.483 0.33
116 P116 [eft 0.454 1.463 0.31
118 P118 Unset 0.434 1.382 0.31
120 P120 Right 0.391 1.279 0.50
122 P122 Left 0.372 1.197 0.51
124 P124 Right 0.333 0.705 0.47
126 P126 Left 0.351 0.681 0.51
128 P12% Right 0413 0.764 0.54

14
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Ratio of

Pitch to
Accumulated Accumulated
Tooth No. Pitch No. Set Direction Pitch Pitch Pitch
130 P130 Left 0.474 0.887 0.53

As may be recognized by those of ordinary skill in the pertinent art based on the
teachings hercin, numerous changes and modifications may be made to the above-described
and other embodiments of the present invention without departing from its scope as defined
in the appended claims. For examplc. the geometry of the tecth may take any of numerous
different shapes and/or dimensions other than those disclosed herein. Similarly. the teeth
may take any of numerous different sets, pitches, set patterns, and/or pitch patterns other
those disclosed herein. Accordingly, this detailed description of preferred embodiments is to

be taken 1n an illustrative as opposed to a limiting sense.
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What ks Claimed ls:

I. A band saw blade for cutting a workpiece and generating a chip load on cach tooth
upon cutting the workpiece, comprising:

a plurality of teeth defining a pitch pattern of at least eight teeth, and set patterns
within each pitch pattern; wherein each set pattern is defined by an unset leading tooth and a
plurality of offset trailing teeth, and each offset trailing tooth is offset in a respective set
direction relative to the unset leading tooth;

each tooth within each set pattern defines a pitch between the respective tooth and the
preceding tooth 1n a cutting direction of the saw blade. and an accumulated pitch between the
respective tooth and a preceding tooth of like set direction in the cutting direction of the saw
blade:; and

the ratio of pitch to accumulated pitch for each tooth of like set direction within each
set pattern increases from one tooth to the next in the direction opposite the cutting direction

of the saw blade for distributing the chip load over the teeth of the saw blade.

2. A band saw blade as defined 1n claim 1, wherein the plurality of teeth define an
even number pitch pattern of at least eight teeth, and odd number set patterns within each
pitch pattern.

3. A band saw blade as defined 1n claim 2, wherein the plurality of teeth define an
eight tooth pitch pattern, and three/five set pattern.

4. A band saw blade as defined in claim 2, wherein the plurality of teeth define a ten
tooth pitch pattern, and three/seven set pattern.

5. A band saw blade as defined in claim 1, wherein each tooth defines a different

pitch than every other tooth within its respective pitch pattern.
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6. A band saw bladce as delined in claim 1. wherein cach tooth defines a different
pitch than every other tooth within its respective set pattern.

7. A band saw blade for cutting a workpiece and generating a chip load on cach tooth
upon cutting the workpiece. comprising:

a plurality of teeth defining a pitch pattern of at least eight teeth. set patterns within
each pitch pattern, and a plurality of groups of teeth of like sct direction within each pitch
pattern. wherein each tooth defines a tooth spacing between the respective tooth and a
preceding tooth in the cutting direction of the saw blade. and an accumulated tooth spacing
between the respective tooth and a preceding tooth of like set direction in the cutting direction

of the saw blade:

first means for substantially evenly distributing the chip load over each group of teeth

of like set direction when cutting the workpiece; and

second means for generating a different forcing frequency for each tooth entering and
exiting the workpiece in comparison to at least one of (i) every other tooth simultaneously
entering or exiting the workpiece, and (11) every other tooth successively entering or exiting

the workpiece. when cutting the workpiece.

8. A band saw blade as defined in claim 7, wherein each set pattern includes a

plurality of groups of right set teeth, and a plurality of groups of left set teeth.
9. A band saw blade as defined in claim 8, wherein at least one group of right set

teeth includes a primary right set tooth, a secondary right set tooth, and a tertiary right set

tooth.

10. A band saw blade as detined 1n claim 9, wherein the first means is defined by the

rat1o of pitch to accumulated pitch being greater for the secondary right set tooth in
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comparison to the primary right sct tooth. and being greater for the tertiary right set tooth in
comparison to the sccondary right sct tooth.

1. A band saw blade as defined in claim 8, wherein at least one group of left set
tecth includes a primary left sct tooth, a sccondary left sct tooth. and a tertiary left set tooth.

12. A band saw blade as defined in claim 1 1. wherein the first means i1s defined by
the ratio of tooth spacing to accumulated tooth spacing being greater for the secondary left set
tooth 1n comparison to the primary left set tooth, and being greater for the tertiary left set
tooth 1n comparison to the secondary left set tooth.

13. A band saw blade as defined 1n claim 7. wherein the second means 1s defined by
each tooth having a different forcing frequency than every other tooth within its respective set
pattern.

14. A band saw blade as defined in claim 7, wherein the second means 1s defined by
each tooth having a different forcing frequency than every other tooth within its respective

pitch pattern.

15. A band saw blade as defined in claim 7, wherein the first means is defined by the
ratio of tooth spacing to accumulated tooth spacing for each tooth of like set direction within
each set pattern increasing from one tooth to the next in the direction opposite the cutting
direction of the saw blade.

16. A band saw blade as defined in claim 7, wherein the plurality of teeth define an
even number p'itch pattern of at least eight teeth, and odd number set patterns within each
pitch pattern.

17. A band saw blade as defined in claim 16, wherein the plurality of teeth define an

eight tooth pitch pattern, and a three/five set pattern.
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8. A band saw bladc as defined in claim 16, wherein the plurality of tecth define a
ten tooth pitch pattern, and threc/seven sct patterns.

19. A band saw blade as defined in claim 7, wherein the second means 1s defined by
each tooth having a different tooth spacing than ¢very other tooth within its respective pitch
pattern.

20. A band saw blade as dctined 1in claim 7, wherein the second means 1s defined by

each tooth having a difterent tooth spacing than every other tooth within its respective sct

pattern.
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