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Technical Field The - présent i nvention relates to a circul ar saw
bl ade with inproved stability, the blade having a plurality of

radi al expan
al so have a

' ts, preferably having a "J"-shape. The may
?P&B@ﬂs y of arced body slots and may be COHHJW

"TEFLON' paint mxture. "TEFLON' is a trademar k of DuPont.
Background of the Invention 10 U S. Aatent.- No. 212,813, of 1879, to

Mller, teIROAARBAW BLADE 'WITH 20" SSHAPETR RADTALAEXPANS FONi $10T9TANDOARCED | BODY , SLEFS h
s| ot which extend froma |ocation toward the bl ade circunference

toward the bl gdehfigeaerridi@® sl ots may be radial or arced (See Figure
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blades may also have a plurality of arced body slots and may

‘ be coated with a "TEFLON" paint mixture. "TEFLON" is a
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trademark of DuPont.
Backaround of the Invention

U.S. Patent No. 212,813, of 1879, to Miller, teaches a
circular saw having a plurality of body slots, each slot
which extend from a location toward the blade circumference
toward the blade center. The slots may be radial or arced
(See Figure 4).

U.S. Patent No. 1,083,645, of 1914, to Wettstein,
teaches a circular saw blade having a large number of body
slots or perforations "d". Danish Patent 20025, of 1915,
teaches a circular saw blade having many small body slots
placed at various blade locations.

German Auslegeschrift 1,050,987, of 1959, teaches a
circular saw blade.having irregularly arranged body slots for
noise reduction. U.S.S.R. patent specification 905,075, of
1982, teaches a circular saw blade having a plurality of body
slots, each slot starting at a location toward the blade
circumference and have a logarithmetic spiral toward the
blade center.

U.S. Patent No. 5,182,976, of 1993, to Wittkopp, teaches
a circular saw blade having a plurality of body slots.
Figures 1A and 1B show slots having two sides with equal
radius arcs, the slots having stops "S" extending thereinto.

PCT published application WO/85/01242, of 1985, teaches
a prior art blade of Figure 1 having a plurality of inwardly
extending radial milled slots 4 of a width, the slots 4 each
terminate inwardly in a circular opening 5, having a diameter
larger than slot 4°’'s width, the opening 5 being filled with a
copper plug 6. At Figure 2, a plurality of relatively very
narrow width slits 10, for example .005-.006 inch (.013-.015



pl aced at various bl ade | ocations. 20 Ger man Ausl egeschri ft

1, 050, 987, of 1959, teaches a circular saw bl ade having_ irregularly

arr anged body slots for noi se reduction. U S.S.R patent specification
905, 075, of 1982, teaches a circular saw bl ade having a plurality of
body ch slot starting at a location toward t :
C|rcunferehg have a logarithnetic spiral toward the nﬁnhgsggg&genter
U. S. Patent hb. 5,182,976, of 1993, to Wttkopp, teaches a circular saw
bl‘ade having a pI urality of body slots. -2- Figures 1A and 1B show slots
havi ng two si i th egual 0 radj,us argﬁr the slots having stops "S"
ext endi ng t If ’ &ks E)§| FREPRAF SR & (ﬂ"fﬁfs of

1985, teachwop llatpr appeartlidteidie qfestiigonr matkhavt ngrafx#hjrhdakt y of
i nwar dl y ext g,qughaa bl Rhclhl i0939bsdedt dih 199 Hllched gach

term nate inwardlLy I rcu opening 5 aVI anmet er arger
than slot 4' sé"“Wb&laF?e Pﬁglﬁgeﬁ?%ba% Hahey 3P Fersy thJaStrlb%ﬁ";Se defy 6.
At Fi gur & 20otherisuhaiviet gombined adxpeaisioresiots andranvd wilidatsidd s 10, for
exanpl e 'Ooékﬂgg%nbnﬁﬁ LiQ&ég;(”ébr example, "FREUD" advertises a blade

‘having a plurality of different sized, non-uniformly spaced,

n?" ghaped slots having laser cut narrow reeds cut into the

blade body.

10

The present invention is for a circular saw blade having
stable operating characteristics and provides ease of cut,
increased durability, quality of cut, reduced blade buckling,
and reduced blade operating noise. The present invention

15 relates to both circular blades of "smaller" diameter which
are used with portable saws and circular blades of "larger"
diameter which are used with table saws. Generally, the
blades have a central circular bore therethrough for
receiving an arbor. Depending on the saw for which the blade

20 is to be used, central circular or diamond shaped knockouts
can be provided.

The larger blades have a plurality of equally spaced
external "J" shaped expansion slots, each slot extending
radially inward a preselected distance and then turning in a

25 semi-circle or arc of a preselected radius in the direction
of rotation to form the "J". Because of the ease of
manufacture, Applicants wanted slots which would be punched
into the blades. While prior art references teach unique
small width noise reducing slot designs which must be cut

30 into the blade, these small width design configurations can
not be punched into the blade blanks. Instead, more
complicated and time consuming processes must be used.

With prior art non-J punched slots, for example, the
radial slot terminating in a circular opening, noise is

35 generated by the rapidly turning blade. For stamped openings
of similar width, Applicants note that the J shape seems to
cause less high frequency whistle.
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-2- «cm) wide, are taught. These slits 10 termnate in a stress st op
1T 0 appear Tike a question mark "?" or fish hook. PCT publ i shed
application W93/08969, of 1993, teaches a saw bl ade havi ng radi al
slots and tension distributing holes. 5 O hers have conbi E‘:‘f‘% e si on
sl ots and 2WOPMBE ati on portions in blades. For exanpl EB¢ ﬁﬁé@ﬁﬁ
advertises a bl ade having a plurality of different sized, non-uniformy
spaced, "?" shaped slots having | aser-8ut narrow reeds cut into the

bl ade body. 10 SUMMARY OF THE | NVENTI ON The present invention is
for a circular s@eimgysedagengrally senptablspaams sycbhasaat sadial cr and

Elr O\éi dgs E?%ﬁ@r/&ﬂmpound inaeégagsd, el edd I'i ﬁ_ahge&uab'uaa_erﬁf aﬁé‘teiﬂ?é‘ﬂced

ade buckl i ..and.reduc ade oper ati.ng nai se. e prese

i nventi on 15&3&?‘%\{”@5&} ghﬁqﬂHmEFFct?g?eb "é%l&eltf% '"'?PF&?I‘ 8Verd€§ﬁel?g?d?\hi ch

are used wi t¥pmpenaaple saithapdribreawaron|anteguddabller gura singlé anet er

whi ch ar e Usqh ditldl (BReRt33WSwitRNERE! li¥mbd &0 be RLRIBEiIAGVEiRe&ENESA!

circular bore th rethng&gh for. rece|V|n§?an ar bor.. BeBendlng on the saw

f or “whi ch t H& TS 3 Fagialsapm 83t r A2AYELPEr EBPPEi anond shaped

knockouts cornfiguratjoms,ddt. is generallheonlar ddre phstiesghbipsawhpichal ity

of equally spaCethgaging the lumber to be cut. The J slots provide ample
space for expansion of the blade because of the heat

10 generated during cutting. Also, these "larger" blades,

generally having a higher tooth count for trimming or
finishing work, usually receive less abusive usage and
generate less heat.

With the "smaller" diameter blades being used on

15 portable saws, in sawing, some operators may not cut in a
straight line. Therefore, more of the blade than just the
saw tips may engage the lumber to be cut. This causes more
heat at locations other than the tips. Further, this can put
more stresses on the blade. Therefore, as will be explained

20 in more detail later, body slots are included on these .
“"smaller" blades. The same number of J slots and body slots
are included on each blade.

Each circular saw blade has a natural frequency which,
assuming a solid disk, is affected by the blade diameter, the

25 blade thickness, the blade material of construction, and the
size of the collar at the blade center. For example, the
natural frequency of a blade can be made higher by using a
larger diameter collar, making the blade thicker, or reducing
the blade diameter, as all these changes make the blade

30 stiffer.

Blades have critical speeds, where the blade can vibrate
and be unstable. 1Ideally, the blade critical speed will be
engineered to be far from the operating speed. The natural
frequencies of each of the nodal diameters have a forward and

35 a backward travelling wave, which have some cancellation
effect to maintain blade stability. The operating speed at
which the backward travelling wave is zero is the critical



external "J" shaped expansion slots, each slot extending radially
I nward -a presel ected distance and then turning in a 25 sem-circle or arc

of .a preselected radius in the direction of rotation to formthe "J".
Because of the ease of manuf acture, Applicants wanted sl ots which woul d
be punched ' the bl ades. Wiile prior art references | .que
smal | mﬁdth“ﬁgvéﬁhﬁeducing sl ot designs which nust be cut §%§ﬁ§9%gﬁke -
bl ade, these small w dth design configurations can not be punched into
t he bl ade bl anks. Instead, nore conpl t+&€ated and tine consum ng
processes nust be used. . Wth_prior art_non-J punched slots, for
exanpl e, the SPeed-5(FQr EKFPLE, nFRRTNG NG OLALH| BATIPRIRTR Waks se is 35
gener at ed by mdamuredi:dl y turni ng bl ade. For stanped openi ngs of simlar
wi dth, Applicants note that the J shape seens to cause |l ess high
frequency whi $lede Number WO 96130152 2 -3
PCT/USQG/OSQO%lade Diameter 7.25 in 10 173' 12 in
18.4 cm 25.4 cm 30.5 cm
5 Blade Thickness .048 in .064 in .064 in
: .122 cm .163 com .163 cm
Arbor Bore Diameter .625 in 1.0 in 1.0 in
1.59 cm 2.54 cm 2.54 cm
Collar Diameter 2.0 in 2.0 in 2.0 in
5.1 cm 5.1 cm 5.1 cm

Least Critical Speed 12272 rpm 7563 rpm 4981 rpm

10 For blades 1 and 2, the operating speed could be, for
example, 5600 rpm and, for blade 3, the operating speed could
be 3800 rpm. However, without radial expansion slots and
body slots, for the solid saw blade disk, the heat generated
during cutting moves radially toward blade center. When

15 loocking at a temperature plot of a solid blade, one would see
a plurality of éoncentric circles, the inner circles being a
lesser temperature than the outer circles. It is this
temperature distribution and lack of a place for expansion
that can result in blade warping or cupping. Adding J slots

20 and body slots can alter this concentric temperature
distribution and provide for uniform expansion across a major
portion of the radius, however, introducing J slots and body
slots makes the blade less stiff and reduces the natural
frequency of the blade. The more slots the lower the

25 frequency. Therefore, toc many slots can lower the frequency
too much and result in an unstable blade at the operating

speed. Applicants have determined that 3 or 4 J slots and



Bei ng used generally on table saws such as a radial or m t er/ conpound
mter saw, these "larger" blades are either fixed with the lunber to be
cut: bei ng noved over the bl ade, for exanple, with a rip saw, or are

gui dable in a S|ngle 5 selected direction with the lunber to be cut being
fixed, for le, with a radial arm saw. Because of tr%ﬁfswosms
conflguratlons | Is generally only the cutting tips which

engagi ng the lunber to be cut. The J slots provide anple space for
expansi on of the bl ade because of the heat5-10 generated during cutting.

Also, these ! bl ad 1y h her tooth count f
Crimming or PO RhOLR; RESTAAR eniidh PrbEtey cFets BhIAR, Bals de0uRRT
generate | esf_egeﬁiade stiffnddd fle n $ER ﬁé tﬁéaﬂf&fé J’:{sat%%ﬁ.ebe' 39 45 ed

on 15 portab saws, I n saw ng operators nmay no

straight |ingn Abesgfv6dy $Mste w'ﬂtht ft@obb@ssséaaglaé@tof h$i £ feret@Woradi§isMBY
engage the lunber to be cut. This causes nore heat at | ocations other
than the tipwhiEhré@benotthaee citie Mo endsmineradiabhesahigrinkmtblondehe
Therefore, as_ w |l be explained 20 in nore detail l|ater, body slots are

i ncl uded &n bhade Pr°V1§%EP¢%#ertﬁﬁiﬁ&?es$he same nunmber of J slots and body

slots are |nc%udaﬂ ach bl a Each circul ar, saw bl ade has
a natural frequenfyBht¥h che p’éf'ssﬁ% H.gvgngg,ppdcalpgpsg% aafl?]é&eeé%yat he

bl ade d'a”EtEErcLT 2 aQ'ﬁ?f éfﬁgﬁ@sﬁfag ggkg?%%fyi fé%l glnstr%%tlon

and the Sl ze o e“cen or exanpl
body hav1ng a preselected blade thickness, the body having a

peripheral surface having a preselected shape, the peripheral

10 surface having a plurality of cutting teeth connected thereto
for cutting in a cutting direction, the blade having a center
arbor bore therethrough, the blade having an imagiﬁary blade
center peoint, the blade having at least three and not more
than four identical J expansion slots therein, the J

15 expénsion.slots having an equal spacing thérebetween about
said peripheral surface, each J expansion slot having a
preselected opening width, the opening width being at least
equal to the blade thickness, each J expansion slot having a
radial portion and an arcuate portion, the radial portion

20 extending radially inward from the peripheral surface toward
the imaginary blade center point for a preselected distance
to a closest radial location, the arcuate portion starting at
the closest radial location and arcing in the cutting
direction, the arcuate portion having a preselected radius

25 and an imaginary arc center point, the imaginary arc center
point having a blade location between the peripheral surface
and the arcuate portion, the arcuate portion having a J slot

closest location to the imaginary blade center point.



natural frequency of a bl ade can be nade hi gher by using a | ar ger

di aneter collar, making the bl ade thicker, or reducing the bl ade
dianeter, as all these changes nmake the blade 30 stiffer. Bl ades
have critical speeds, where the bl ade can vibrate and be unstabl e.
| deal |y, th%v&%f?ﬂ 2cri tical speed wll be engi neer ed t%ﬁh t’%&’r omthe
oper ati ng speed. e natural frequenci es of each of the noé% I'anmet ers
have a forward and 35 a backward travelling wave, which have sone
cancel l ation effect to maintain blade6tability. The operating speed at
whi ch the ba E d igagfll'gg 'i 5 1S the critical
96/ 30152 BRiEF p 1o oF W%Gg PCT/ US96/ 05906
Hgésured'speed. FRI b8X2GP! Enad it il indVo?29 t Rb2EGEvEA ASE GRS YR Raa upon
reference to the following description in ébnjunction with
the accompanying drawings in which like numerals refer to
5 1like parts and wherein:
Figure 1 is a front left side elevational perspective
view on a reduced scale of a first saw blade made in
accordance with the present invention;
Figure 2 is a front view of the saw blade of Figure 1;
10 Figure 3 is a left side view of the saw blade of Figure
2;
Figure 4 is a top side view of the saw blade of Figure
2;
Figure 5 is a right side view of the saw blade of Figure
15 2;
Figure 6 is a bottom side view of the saw blade of
Figure 2;

Figure 7 is a back view of the saw blade of Figure 1;
Figure 8 is a front left side elevational perspective
20 view on a reduced scale of a second saw blade made in
accordance with the present invention;
Figure 9 is a front view of the saw blade of Figure 8;

Figure 10 is a left side view of the saw blade of Figure
25 Figure 11 is a top side view of the saw blade of Figure

Figure 12 is a right side view of the saw blade of

Figure 9;



Bl ade Nunber 1 2 3 Bl ade Di aneter

7.25 i n 10 in 12 in o 18.4 cm 25.4 cm
30.5 cm 5 Blade Thickness .048 in  .064 in .064 in

. 122 cm .163 cm .163 cm - Arbor Bore Di aneter .625 in 1.0 in
1.0 in 1.59 cm 2.54 cm 2. Col | ar
Di ameter WO%IIY 2.0 in 2.0 in ;%Eﬁﬂyamﬂms 5.1
cm 5.1 cm 5.1 cm Least Critical Speed 12272 rpm 7563 rpm
4981 rpm 10 For blades 1 and 2, i+he operating speed could be, for
exanpl e, 5600 rpm and, for blade 3, the operating speed could be 3800
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5 wview on a reduced scale of a third saw blade made in-

accordance with the present invention;
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right side view of the saw blade of

bottom side view of the saw blade of

| ooking at a tenperature plot of a solid

@ner

i's this

front view of the saw blade of Figure 15;

left side view of the saw blade of Figure

top side view of the saw blade of Figure

back view of the saw blade of Figure 15;

a front left side elevational perspective

view on a reduced scale of a fourth saw blade made in

accordance with the present invention;

Figure 23 is a front view of the saw blade of Figure 22;

Figure
Figure
le;
10 Figure
16;
Figure
Figure 16;
Figure
15 Figure 16;
Figure
Figure
20
Figure
23;
- Figure
23;
25 Figure
Figure 23;
Figure

Figure 23;
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is

is

is

is

a

right side view of the saw blade of

bottom side view of the saw blade of

left side view of the saw blade of Figure

top side view of the saw blade of Figure



tenperature distribution and | ack of a place for expansion
result in bl ade warping or_ cupping. Adding J slots
alter this concentric tenperature '
expansi on across a naj or

slots and b
nat ur al
frequency.
and result

t hat can

L 20 and body slots can
di'stribution and provide for uniform
portion of the radius, however, introducing J

d slots makes the bl ade less stiff and r
%“%FEHHchy of the blade. The nore slots the |03g#ﬁ§§%&9§%

Ther ef or e,

too many slots can | ower the frequency
in an unstabl e bl ade at the op#rating

too nmuch
speed. Applicants

have determ ned that 3 or 4 J slots and
_ Figure 28 is a back view of the saw blade of Figure 22;
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Figure 29 is a front left side elevational perspective

view on a reduced scale of a fifth saw bladé made in

accordance with the present invention;

Figure

Figure
30;

Figure
30;

Figure
Figure 30;
| Figure
Figure 30;

Figure

Figure

30 is
31 is

32 is

33 is

34 is

35 is

36 is

view on a reduced

a front view of the saw blade of Figure 29;

a left side view of the saw blade of Figure

a top side view of the saw blade of Figure
a right side view of the saw blade of
a bottom side view of the saw blade of
a back view of the saw blade of Figure 29;

a front left side elevational perspective

scale of a sixth saw blade made in

accordance with the present invention;

Figure 37 is a front view of the saw blade of Figure 36;

Figure
37;

Figure
37;

Figure
Figure 37;

Figure
Figure 37;

Figure

Figure

38 is

39 is

40 is

41 is

42 is

43

a left side view of the saw blade of Figure

a top side view of the saw blade of Figure

a right side view of the saw blade of

a bottom side view of the saw blade of

a back view of the saw blade of Pigure 36;

shows a front view of the saw blade of Figures
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-5- > pbody sl ots provide enough expansi on area, but do not reduce t he
bl'ade stiffness enough to nmake the bl ade unstable. Al so, an arced body
slot wth two opposed sides of different radius whi ch do not have its
two ends i | y alignnment on the 5 bl ade provide be ' ess.
Finally, t%[)%g%@éint I nvention conprises a blade for a %?ﬁsgémsgédﬂsaw
having a body of a generally circular shape, the body having a

presel ected bl ade thickness, the body havPng a peri pheral surface

nav g, 2 B S5 SR, hiRaRELAUPLE) ol ASR BY, Ban P Y
the blade having @ £ §4 shows a front view of the saw blade of Figures
8-14, identifying heat distribution characteristics.
DETAILED DESCRIPTION OF E PREFERRED DIMENT
5 Figure 43 shows a preferred saw blade 10 having a
.plurality of expansion slots 20 having a "J" shape and a
plurality of arced body slots 30. Blade 10 has a center
circular arbor receiving bore 40. Blade 10 has a diamond
shaped knock out 42 in case the blade is to be placed on a
10 diamond shaped arbor. Knock outs of various shape, diamond,
circular, etc. are known.

Blade 10 has carbide cutting tips 12, which are
generally at a hook angle of from 0° and greater, for
example, 0°, 20°, 35°, the hook angle being the angle between

15 a saw blade radiél line and a line along the tip face. The
hook angle of blade i0 is 20°. Blade 10 contains anti-
kickback portions 14. For example, blade 10 has a diameter
from cutting tip 12 to diametrically opposed cutting tip of
8.250 inches (20.955 cm) and a diameter from anti-kickback

20 portion 14 to diametrically opposed anti-kickback portion 14
of 8.149 inches (20.698 cm).

Blade 10 contains a plurality of gullets 16. The blade
10 shown has 24 tips 12. Egually spaced every 6 gullets 16
is a "J" shaped expansion slot 20 having a uniform width "w".

25 The blade 10 has a blade thickness of 0.064 inch (0.163 cm).
Preferably, for ease of manufacture, the slots 20 are punched
or stamped out of the blade blank. Therefore, the slot width

"w" has a lower value of about equal to the blade 10



arbor bore therethrough, the blade having an imagi nary bl ade center

poi nt, *the bl ade having._at _least three _and. not nore t han four

i dentical J expansion slots therein, the J 15 expansion slots having an
equal spaci ng therebetween about sai d peripheral surface, each J
expansi on sigbesizd N a presel ected opening wi dth, thgeReaBbdgs W dt h
bei ng at | east equal to the bl ade thickness, each J expansion sl ot
having a radi al portion and an arcuate portion, the radial portion 20
extending radially inward fromthe peripi@ral surface toward t he

adial 1 voa oGRS, B, Bhoblll AL SR R 7y HuthoRE sy, he HEARRS
| ocati on ancGi<indsd B BSoewt §heN (0.16FidmBCtion, the arcuate portion
having a preselected radius 25 and an imaginary arc center point, the
| magi nary arc cergleits 20 have a radial portion 22 and an arcuate or
semi-circular portion 24. It is preferable that the ratio of
5 diameters of a first concentric.circle touching the closest
points of the J slots 20 to the center bore 40 and a circle
equal blade diameter be in a preferable range of about 0.72
to 0.77 and a general range of 0.7 to 0.8. With blade 10 of
Figure 43, the ratio is 6.27/8.25 = 0.76. Also, preferably,
10 from where a J slot starts in its respective gullet, the "J*
extends inward a distance equal to approximately the blade
diameter divided by twelve, or radius divided by six.
Body slots 30 have an outer curve 32 and an inner curve
34. Curve 32 has a first radius and curve 34 has a different
15 second radius. Each slot 30 is symmetric, in that the
"center points" of the "circles" which form curves 32 and 34
of each slot 30 would line on a line which would bisect the
slot 30. For example, outer curve 32 of blade 10 of Figure
43 has a radius of 4.830 inch (12.27 cm) and inner curve 34
20 has a radius of 8.540 inch {21.69 cm). The blades of Figures
1-7, 8-14, and 22-28 have these dimensions with a linear
distance between the two distant points of the slot 30 of
about 2.7 inch (6.9 cm). The smaller diameter blade, as
detailed later, of Figures 36-42 has an outer curve 32 radius
25 of 5 inch (12.7 cm} and an inner curve 34 radius of 11 inch
(28 cm) and a linear distance between the two distant points
of the slot 30 of about 2.4 inch (6.1 cm).

If radial lines were drawn to connect two adjacent J



poi nt having a bl ade | ocati on between the peripheral surface and the

arcuate portion, the arcuate portion having a J sl ot cl osest | ocation
to tThe 1nmagi nary blade center point. WO 96/ 30152
PCT/ US96/ 05906 ' - 6- BRI EF DESCRI PTI ON

OF THE DRAW N A better understanding of the i | 111 be
\Ww%tpg}r ence to EJX‘?BE atideos’ |

had upon the follow ng description in conjunction with
the acconpanyi ng drawi ngs i n which Iikqlqgnerals refer to
slots 20, a body slot 30 would have its location closest to
the outer circumference of the blade at a blade position near
the bisector or these radial lines. Slots 30 arc inward, but
do not arc toward the center bore 40.
5 It was previously mentioned that a first concentric

Eircle touched the closest points of the J slots 20 to the
center bore 40. A second concentric circle touches all body
slots 30 at their closest location to the blade 10
circumference and a third concentric circle touches all body

10 slots at their location closest to center bore 40. This
third concentric circle is sized to have a diameter slightly
larger than the operational collar which will engage the
blade. For example, a collar may have a 2 inch (5.1 cm)
diameter. As shown with blade.lo of Figure 43, the first

15 concentric circle has a diameter greater than that. of the
second concentric circle. However, for the blade of Figures
8-14, the second conceéntric circle has a diameter greater
than that of the first concentric circle.

The characteristics of the various blades are:

20 Blade Blade. # teeth hook blade # J’s # slots
of Fig diam- angle thick- 20 30
No. eter ness
1-7 and 8.25 in 24 20° .064 in 4 4
43 20.96cm .163 ¢cm
25 8-14 7.25 in 24 20° .048 in 3 3
18.42cm .122 ¢cm
15-21 10 in 24 20° .080 in 4 0
25.4cm .203 com
22-28 7.25 in 40 20° .048 in 4 4
18.42cm .122 cm
29-35 10 in 60 0e .064 in 4 0

25.4cm . .163 cm



5 Ii ke parts and wherein: ' Figure 1 is a front left side

el evati onal perspective v[ew on a reduced scale of a first saw bl ade
made in accordance wth the present 1nvention; Figure 2 is a
front view of the saw blade of Figure 1; 10 Figure 3 is a left side
view of the i&b@#‘de of Figure 2, Figure 4 i m%ﬁ si de
vi ew of the“@' gde of Figure 2; Figure SPFiag t side
view of the saw bl ade of Figure 15 2; Figure 6 is a bottom side
vi ew of the saw bl ade .of Figure 2; -12- Figure 7 is a back view
of the saw bl ade of Figure 1; _
s 36-42 6.5 in 18 20° .048 in 3 3
16.5cm .122 em
The characteristics of the J shaped expansion slots 20
are:
Blade # J’'s J width J radial J arcuate Ratio
5 of Fig 20 Bt portion 22 portion diameters
No. length 24 radius J circle =+
' blade
i1-7 4 : .064 in .453 in .187 in .76
and 43 .163 cm 1.15 cm .475 cm
8-14 3 .050 in .465 in .160 in .74
.127 cm 1.18 cm .406 cm
10 15-21 4 .080 in .600 in .224 in .77
.203 cm 1.52 cm .569 cm
22-28 4 .050 in .497 in .160 in .74
127 cm 1.26 com .406 cm
29-35 4 .064 in .588 in .224 in .77
.163 cm 1.49 cm -569 cm
36-42 3 .050 in .375 in .160 in .74
127 em 0.95 cm .406 cm
15 In the preferred embodiment, the invention includes the

symmetrical allocation of a preselected number of curvilinear
expansion slots 20 and a preselected number of body slote 30,
critically placed on the surface of the blade 10, whereby the
exhibited thermal gradient encountered during the operation

20 of the blade is maximized, thereby avoiding concentrations of
thermal stresses during use, and, at the same time,
maintaining the minimum number of expansion and body slots,
so that the vibrational performance characteristics of the
blade are maintained. For a blade having three J slots and 3

25 body slots, Figure 44 shows the temperature at various blade
locations. The cutting tips are at 300°F (149°C) and the
blade center is at 150°F (66°C). The lines represent

selected temperatures therebetween, 281°F (138°C), 262°F



Figure 8 is a front left side elevational perspective 20 view on a reduced

scal e of” a second saw bl ade nade i.n. . accordance with the present
i nventi on; Figure 9 is a front view of the saw bllade of Figure 8;
Figure 10 is a left side view of the saw bl ade of Figure 9, 25

Figure 11 i side view of the saw bl ade of Figure 9:
: | S Goefiin Fi gRFEUgG0s0s

Figure 12 is side view of the saw bl ade of
-13-
(128°C), 244°F (118°C), 206°F (97°C), and 169°F (76°C).

It was previously mentioned that, particularly with
portable saws, the user does not always saw in a straight
line and, therefore, generates extra heat which results in

5 buckling (wobbling) and causes more binding. Applicants have
found that by coating the blade with a paint containing about
ten percent "TEFLON", heat generation is reduced and there is
less binding. As an example, a normal steel blade with a
load of approximately 16 pounds (4.5 kilograms) may heat up

10 the blade side to over 250°F (121°C) while cutting; a similar
blade coated with a paint having 10% "TEFLON" and subjected
to the same side loading may heat up to only about 180°F -
190°F (82°C - 88°C). The cooler blade has less tendency to
buckle and, therefore, the saw motor has to use less torque
15- to cut. |

The foregoing: detailed description is given primarily
for clearness of ﬁnderstanding and no unnecessary limitations
are to be understood therefrom for modifications will become
obvious to those skilled in the art upon reading this

20 disclosure and may be made without departing from the spirit

of the invention or the scope of the appended claims.
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-7- * Figure 13 i.,s._a bottom side view of the saw bl ade of
Fi gure 9; Figure 14 is jwﬂlw I ﬂm mta:saw bl ade of Figure 8;
Figure 15 is a front left side el evk Bpdstive 5 viewon a
reduced scalR dilofaat hird saw bl ade nade in accordancepwrgjgg&dggo@resent
I nventi on; Figure 16 is a front view of the saw bl ade of Figure
15; Figure 17 is a left side view of the saw bl ade of Figure
16; 10 Figure 18 is a top side vie#of the saw bl ade of Figure
16; CLAIMS

1. A blade (10) for a circular saw, comprising: a

body of a generally circular shape, said boay having a
preselected blaae thickness, said body having a peripheral

5 surface having a preselected shape, said peripheral surface
ﬁaving a plurality of cutting teeth (12) connected thereto
for cutting in a cutting direction, said blade (10} having a
center arbor bore (40) therethrough, said blade (10) having
an imaginary blade center point, said blade having at least

10 three and not more than four identical J-shaped expansion
slots (20) therein, said J-shaped expansion slots (20) having
an equal spacing therebetween about said peripheral surface,
each said J-shaped expansion slot (20) having a preselected
opening width (w), said opening width being at least equal to

15 said blade thickness, each said J-shaped expansion slot (20)
having a radial portion. (22) and an arcuate portion (24),
said radial portion (22) extending radially inward from said
peripheral surface toward said imaginary blade center point
for a preselected distance to a closest radial location, said

20 arcuate portion (24) starting at said closest radial location
and arcing in said cutting direction, said arcuate portion
(24) having a preselected radius.and an imaginary arc center
point, said imaginary arc center point having a blade
location between said peripheral surface and said arcuate

25 portion and in said cutting direction from said radial
portion, said arcuate portion (24) having a J-shaped
expansion slot closest location to said imaginary blade

center point.



Figure 19 is a right side view of the saw bl ade of Fi gure 16;
Figure 20 is a bottom side view of the saw bl ade of- 15 Figure 16;

Figure 21 is a back view of the s ﬂ n e 15; Figure 22

is a front left side elevational ﬂ“l mLEIIQL"mlH!I]w ew on a reduced scal e

of a fourt ade made in - *actor'darice®wi th the pregent i tion
qﬂﬁ%@“@& is a front view of the saw bl ade of Flgﬁfg%ﬁfg&%g

F|gure 24 is a left side view of the saw bl ade of Figure 23;

Figure 25 is a top side view of the sawifi-ade of Figure 23;

2. The blade (10) of claim 1, where, said plurality of
cutting teeth (12) are a first preselected distance from said
imaginary blade center point and said J-shaped expansion slot
{20) closest locations to said imaginary blade center point

5 are a second preselected distance from said imaginary blade
center, second preselected distance from said imaginary blade
centexr divided by said first preselected distance from said
imaginary blade center point defining a ratio, said ratio
having a value of ét least 0.7 and not more than 0.8.

10 3. The blade {10) of claim 1, where said blade body
has a coating thereon, said coating including "TEFLON".

4. The blade (10) of claim 3, where said "TEFLON"
comprises at least ten percent of said coating.

5. The biade (10) of claim 2, where said blade body

15 has a coating.thereon,.séid coating including "TEFLON".

6. The blade (10} of claim 5, where said “TEFLON"
comprises at least ten percent of said coating.

7. The blade (10) of claim 1, said blade (10) further
comprising at least three and not more than four identical

20 body expansion sloté (30) therein, said blade (10) having an
equal number of said J-shaped expansion slots (20) and said
body elots (30), said body slots (30) having a symmetrical
spacing therebetween about said body, each said body slot
(30) having an outer curved portion (32) and an inner curved

25 portion (34) and opposed end portions joining said outer and
inner curved portions, said outer curved portion (32) having
a preselected outer curved portion radius and said inner

curved portion (34) having a preselected inner curved portion



25 Figure 26 is a right side view of the saw bl ade of Fi gure 23;

Figure 27 is a bottom side view o ade o0 Fi gure 23;

WO 96/ 30152 / US96/ 05906

-8- Figure 28 is a back vmm)tmll “!‘ made of Figure 22;
Figure 29 is a front left side elev SpEeckl ve view on_ a
reduced scal®O8345%jfth saw bl ade made in accor dance W¢HY esent

i nventi on;
. -16-

radiug, said inner éurved portion radius being greéter than
said outer curved portion radius, said inner curved portion
radius identifying a first imaginary slot curve center point
and said outer curved portion radius identifying a second
5 imaginary slot curve center point, said first and said second
imaginary slot curve center points being on an imaginary line
bisecting said body slot inner and ocuter curved portions.
8. The blade {10) of claim 7, where, for each of said
J-shaped expansion slot; (20), on a respective imaginary line

10 connecting one of said J-shaped expansion slot radial
portions and said imaginary blade center point, said
imaginary line intersects no more than one of said body slots
(30).

9. The blade (10) of claim 8, where each of said body

15 slots (30) have a location closest said peripheral surface
and a location closestuéaid.imaginary blade center point,
said locations closest said peripheral surface being on a
circumference of a first imaginary circle, said locations
closest said imaginary blade center point being on a

20 circumference of a second imaginary circle, said first and
said second imaginary circles being concentric circles having
said imaginary blade center point as a common center point.

10. The blade (10) of claim 1, where said J-shaped
expansion slots (20) are formed by punching.

25 11. The blade (10) of claim 7, where said J-shaped
expansion slots (20} and said body slots (30) are formed by
punching.

12. The blade (10) of claim 7, where said blade body



5 Figure 30 is a front view of the saw bl ade of Figure 29;

Figure 31 is a |left side view of the saw bl ade of Fi gure 30;

Figure 32 1s a top side view of the saw bl ade of Figure 30; 10

Figure 33 is a right side view of the saw bl ade of Fi gure 30;

Figure 34 is a bottom side view of the saw bl ade of Fiqure 30: _
Fi gure 35 i WOPBUSE vi ew of the saw bl ade of Fi gure 29; 15'%rm39"°sp?6gure 36
is afront left side elevational perspective view on a reduced scal e
of "a sixth saw bl ade nmade in accordafnee with the present invention;

‘ has a coating thereon, said coating including "TEFLON".
13. The blade (10) of claim 12, where said “TEFLON"

comprises at least ten percent of said coating.

* [+ L M s *




Figure 37 is a front view of the saw bl ade of Figure 36; Fi gure

38 is aleft side view of the saw bl ade of Figure 20 37, Fi gure
39 i.s a top side view of the saw bl'ade of Figure 37; Figure
40 is a right side view of the saw bl ade; of Figure 37; 25

Figure 41 Iﬁ”@’%ﬁ’é om si de view of the saw bl ade of Figure 37;

Figure 42 is vi ew of the saw bl ade of Figure 36; CT/US96/08%06 ur ¢ 43

shows a front view of the saw bl ade of Figures

/20

FIG. 1
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-9- *1-7, identifying selected blade characteristics; and,

Figure 44 shows a front view of the saw blade of Figures 8- 17,

i dentifying heat distribution characteristics. DETAI LED DESCRI PTI ON OF
THE PREFERRﬁP EMBODI MENT 5 Figure 43 shows a preferred saw bl ade 10
havi ng a BPEIUPI ty of expansion siots 20 having a "J" sREHUS§§%04
plurality of arced body slots 30. Blade 10 has a center circul ar arbor
recei ving bore 40. Blade 10 has a di anond shaped knock out 42 in case

the blade is to be placed on a 10 gziﬂ?EFthapEd arbor. Knock outs of
various shape, di anond, _

e e e S ——
 —

— o o — | 4 3

FIG. 6




circular, etc. are known. Bl ade 10 has carbide cutting tips 12,
whi chs are generally at a hook angle of fromO[err] and greater, for
exanpl e, o[err], 20, 35[err], the hook angle being the angle between 15 a
saw bl ade radial line and a line along the tip face. The hook angl e of
bl ade 10 b? é@&q%{]. Bl ade 10 contains anti - Ki ckbacyctgsobhas 14. For
exanpl e, 2 has a di aneter fromcutting tip 12 to dianetrically
opposed cutting tip of 8. 250 inches (20.955 cn) and a dianeter from

anti- ki ckback 20 portion 14 to diane}rECflly opposed anti - ki ckback
0's

portion 14 of 8.149 inches (20. Bl ade 10 contains a
plurality of gullets 16. The bl ade hown has 24 tips 12. Equally

spaced every 6 gullets 16 is a "J" shaped expansion slot 20 having a
uniformw dth "w'.
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25 The bl ade 10 has a bl ade thickness of 0.064 inch (0.163 cm).

Preferably, for ease of manufacture, the slots 20 are punched or
stanped out” of the bl ade bl ank. Therefore, the slot wdth "W' has a
| ower val ue of about equal to the blade 10 _ WD 96/ 30152

PCT/ US96/ Oig

shown, sl ot gg"ﬁ'&? a wdth "w' equal the bl ade - 10£ hi cknfagié‘f'ﬁgﬁ?ﬁ’gﬁsi nch

(0.163 cm. Slots 20 have a radial portion 22 and an arcuate or
sermi-circular portion.24. It is preferable that the ratio of

4/20
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5 dianeters of a first concentric circle touching the cl osest poi nts of

the J*slots 20 to the center bore 40 and a circle equal bl ade di aneter
be tnma preferabl e range of abodat 0. 72 to 0.77 and a general range of
0.7 to 0.8. Wth blade 10 of Figure 43, the ratio is 6.27/8.25 = 0.76.
Al so, preferably, 10 fromwhere a J slot starts in its | gul | et
the "J" WO8A0RIs i nward a di stance equal to appr oxi mt%ﬁ@ﬁ’g&%ade

di anet er divided by twelve, or radius divided by six. Body slots
30 have an outer curve 32 and an inner curve 34. Curve 32 has a first

radi us and curve 34 has a different g%ﬁgzggcond radius. Each slot 30 is
symmetric, in that the “center | is* of the "circles" which form
curves 32 and 34 of each slot 30 would line on a |ine which would
bi sect the

o) e V| e =g e e e e e e e e e R O =1 ]

FIG. 13

W v P o= e | Gl e it e 2 e [ ] i e | | e e o |

. —_——

FIG. 11



sl ot 30. For exanple, outer curve 32 of blade 10 of Figure 43 has a
radius of 4.830 inch (12.27 c¢cm and inner curve 34 20 has a radius of
8.540 inch (21.69 cn). The bl ades of Figures 1-7, 8-14, and 22-28 have
these dinensions with a |inear di stance between the two di stant poi nts
of t he sl ot about 2.7 inch (6.9 c The smal | er al ade
det?ﬁﬂ%@h%ter of Figures 36- E12 hasn)an out er curvé’cg.’éﬁ us
of 5 inch (12.7 cm and an inner curve 34 radius of 11 inch (28 cr‘r)
and a linear distance.between the two distant points of the slot 30 of
about 2.4 inch (6.1 cm). | f @ﬂl@@l nes were drawn to connect
two adj acent J .

W e~ G o= v | T e e § e e ettt [} e e et ] Sy o

FIG 10
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-11- » slots 20, a body slot 30 would have its |ocation closest to

t he outer circunference of the blade at a bllade position near t he
bi sector or these radial lines. Slots 30 arc inward, but do not arc

toward the genter bore 40. 5 It was previously nentj gﬂﬁa a

first conceﬁ‘["r?‘%’"sz circle touched the closest points of yfﬁg}% @6{5 20

to the center bore 40. A second concentric circle touches all body

slots 30 at their closest |ocation to/ he bl ade 10 circunference and a
d

third concentric circle touches all )2@) slots at their location
cl osest to center bore 40. This




third concentric circle is sized to have a dianeter slightly | ar ger
than the operational collar which will engage the. bl ade. For exanpl e,
| anet er

a,colrTar may have a 2 inch (5.1 cm As shown with bl ade 10
of Figure 43, the first 15 <concentric circle has a diameter greater than

that of t second concentric circle. However, for t 80906 f

Fi gures Wossgoﬁf the second concentric circle has a di a]trrt?al:tnliégr9 greater
than that of the first concentric circle. The characteristics of
the various blades are: 20 Bl ade # teeth hook bl ade

# J's # slots of Fig di am87 zlo angl e t hi ck- 20

30 No. eter ness 1-7 and 8.25 in 24
20[ err] .064 in 4 20. 96¢cm

.163 cm 25 8-14 7.25 1in 24 20[err] .048 in 3 3
18. 42cm . 122 cm 15- 21 10'in 24

20[ err] stz o .

.203 cm 22-28 7.25 in 40 F'GZO 20 .048 in 4 4




18. 42cm .122 cm 29-35 10 in 60

Oferr] .064 in 4 0 25. 4cm
8T T WO 96/ 30152
PCT/ US96/ 05906 _ , -12- 36-42 6.5
in 18 20[ err] .048 in 3 3 §s OCM
.122 cm  WO%BMSE, o characteristics of the J shaped expanrs‘i.r{)lg]ss’g i"(]gts 20
ar e: Blade # J's J width J radial J arcuate Ratio 5 of
Fig 20 "W portion 22 [ di aneters No.
| engt h 24 radius J circle [E.gj(?o
bl ade 1-7 4 .064 in .453 in . 187 in .76
f 7, ham
A N
A .
= A @)
AL L
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and 43 .163 cm 1.15 cm . 475 cm 8-14 3 .050 in

. 465 in’ .160 in .74 .127 cm_ 1.18 cm

. 406 cm 10 15-21 4 .080 in .600 in . 224 in .17

.203 cm 1.52 cm . 569 cm 22-28 4 .050 in .497 in

.160 in : .127 cm 1.26 cm : §9810590
29-35 4 ‘%"’.’%24 in .588 in 224 in .77 #Ef s
.163 cm 1.49 cm .569 cm 36-42 3 .050 in .3751in

.160 in .74 . . 127, c 0.95 cm .406 cm 15

In the preferred enbodi nent, the ihv% &6 (:bludes t he symmetri cal
all.ocation of a preselected nunber of cdarvilinear expansi on slots 20
and a presel ected nunber of body slots 30, critically placed on the
surface of the blade 10, whereby the exhi bited thermal gradient
encountered during the operation 20 of the blade is ‘maxi m zed, thereby
avoi di ng concentrations of thermal stresses during use, and, at the
sanme tine, mai nt ai ni ng the m ni num Qu Qer of expansi on and body sl ots,

gl

|

Zo

“:)v —\} | \'3 \

FIG. 22



so that the vibrational performance characteristics of the bl ade are
mai ntai ned. For a blade having three J slots and 3 25 body slots, Figure

44-shows the tenperature at various bl ade | ocat1ons. The cutting tips
are at err err and the ade center is at err

300[ 1F (149] 10 d th bl ad [ 150[ ]F
(66[err] O walk j,nes represent sel ected tenperatures therebetween,
281[err]F Z’"Ps@?ﬂ#ﬁ C), 262[err]F WO 96/ 30152 PCTUSI6/05306
PCT/ US96/ 05906 -13- (128[err] O,

244F (118[err]C), 206F (97[err] QO | I??]@[err]F (76[err]C).




It was previously nentioned that, particularly with portabl e saws, the

user _does not always saw in a straight line and, therefore, generates
extrsa heat which results in 5 buckling (wobblTng) and cauSesS nore
bi nding. Applicants have found that by coating the blade with a paint

cont ai ni ng ten percent "TEFLON', heat generation_is reduced and
there is aaa%’sol%l nding. As an exanple, a normal steel bPSHUSHFISHS,

| oad of approximately 10 pounds (4.5 ki |l ograns) may heat up 10 the blade
side to over 250[err]F (121[err]C) t ng, a simlar bl ade
coated with a paint having 10% " TEFL %é bj ect ed to the sane side
| oadi ng may heat up to only about 180[err] 190F (82[err]C -
88[err]C). The cool er bl ade has | ess tendency to buckl e and,

therefore, the saw notor has to use less torque 15 to cut.

7.

26
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The foregoing detail ed description is given primarily for clearness of
urderstandi-ng..and no unnecessary linitations are to be understood
therefromfor nodifications will become obvious to those SkifTTed in
the art upon reading this 20 disclosure and nay be nade w thout departing
fromthe spwoddsers2 of the invention or the scope of the appended cl ai ns.
WD 96/ 30152 PCT/ US96/
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1. A blade (10) for a circular saw, conprising: a body of a generally

circul ar shape, said body having a presel ect ed bl ade thi ckness, said
body—traviTig~a peripheral 5 surface nhaving a presel ected shape, sai d
peripheral surface having a plurality of cutting teeth (12) connected
thereto for cutting in a cutting direction, said bladesé%ggwﬁgﬁkng a
center ar boWOi6PYS? 40) t heret hrough, said bl ade (10) havin an

i magi nary bl ade center point, said blade having at |least 10 three and not
nore than four identical J-shaped expansion slots (20) therein, said
J-shaped expansion slots (20) haV|qu¥£/ equal spaci ng therebetween
about sai d peripheral surface, e h J- shaped expansion slot (20)

havi ng a presel ect ed opening width (w), said opening w dth being at
| east equal to 15 said blade thickness, each said J-shaped expansion sl ot
(20) ;

FIG. 34

FIG. 32



having a radial portion (22) and an arcuate portion (24), said radi al
portiorn (22) extending radially inward from said peripheral surface
toward sai d 1 nagi nary Dl ade center point for a preselected distance to
a closest radial location, said 20 arcuate portion (24) starting at said
cl osest radial |ocation and arcing in said cutting di ' aid
arcuate porWPA3OIS2  (24) having a pregel ected radi us gnd gﬁf’?’ﬁ%@ﬁ%ry arc
center poi nt, said imaginary arc center point having a bl ade

| ocation between said peripheral surface and said arcuate 25 portion and

In said cutting direction fron1said|g§ﬁyggcg portion, said arcuate
a n slo

portion (24) having a J-shaped t closest location to said

i magi nary bl ade center point.
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- 15- s 2. The bl ade (10) of claim1l, where, said plurality of
corytng Teeth (12) are a first preselected distance fromsaid

I magi nary bl ade center point and said J-shaped expansi on sl ot
cl osest | ocgti o said imgi nary bl ade center point
presel ect edw(?l%pgﬁ e fromsaid i magi nary bl ade

presel ected di stance fromsaid i magi nary bl ade
first presel ected distance fromsaid

(20)

5 RATUSS6bR6eNd
center, second

center divided by said

| nagi nary bl ade center point
defining a ratio, said ratio IE&/'zézs
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having a value of at |least 0.7 and not nore than 0.8. 10 3. The
bl ade *(10) of claim 1, where said bl ade body has a coating_thereon,
Sgid coating includrng " TEFLON". 4. The bl ade (10) of claim 3,
where said " TEFLON' conprises at |least ten percent of said coating.
5. The bl ade (10) of claim?2, where said bl ade body 15fﬂ§§gﬁﬂ@ I ng

t hereon, @R i ng i ncl udi ng " TEFLON". 6. e Dl a %ﬁ§10) of
claim5, where said "TEFLON conprises at |least ten percent of said
coati ng. 7. The bl ade (10) of claim11, said blade (10) further
conprising at |east three and not f%;yﬁiggcnw i dentical 20 body
expansi on slots (30) therein, said bl ade havi ng an equal nunber
of said J-shaped expansion slots (20) and said

— —=, = e =z — ==

FIG. 41

FIG. 37
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FIG. 39




body slots (30), said body slots (30) having a synmmetri cal spaci ng

t her ebet ween about said body, each said body slot (30) having an outer
curvéd—pvrrrﬁh (32) and an innér curved 25 portion (34) and opposed end
portlons joining said outer and i nner curved portions, said outer
curved portio 32) havi ng a presel ected outer curved di us
and said i nﬁ@95$’°5) curved portion (34) having a presel ected 1| nng?b‘(i:ﬁrved
portion WD 96/ 30152 PCT/ US96/ 05906

o . 18/ 20
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radi us, said inner curved portion radius being greater than said outer
curved ‘portion radius, said inner curved portion radi us identifying a
fTST 1 magli nary SITot curve center point —and sal d outer curved portron
radius identifying a second 5 imaginary slot curve center point, said
first and said second | magi nary slot curve center points being on an

i magi nary W¥B0152  hi secting said body slot inner and outRGT

portions. 8. The bl ade (10) of claim7, where, for each of said
J-shaped expansion slots (20), on a respective imginary line 10
connecting one of said J-shaped expansion slot radial portions and said
i magi nary bl ade center point, said I maginary line intersects no nore

t han one of said body slots (30). 9. The blade (10) of claim

8, where each of said body lg/zo

FIG. 43



15 slots (30) have a location closest said peripheral surface and a

| ocatj.ofl cl osest said imaginary bl ade center  point, said | ocations

cl osest said peripheral surface being on a circunference of a first

i maginary circle, said |ocations cl osest said imagi nary bl ade center
poi nt beingwon a 20 circunference of a second inmaginary circle, said first
and sad%¥Whd i nagi nary circles being concentric ci PETUSIGNSMSg
said i magi nary bl ade center point as a common center point. 10.
The bl ade (10) of claim11l, where said J-shaped expansi on slots (20)
are formed by punching. 25 11. The bl ade (10) of claim7, where
sai d J-shaped expansi on slots ( ej d_said body slots (30) are forned
by punchi ng. | ﬁ fﬁo

SUBSTITUTE SHEET (RULE 26)



12. The blade (10) of claim7, where said b;ﬁ% ' 0 3015
PCT/ US96# 05906 a9 ??Eg%has no coat”?ﬁﬁ“ e s
sai d.-coat i ng 1 ncludi ng "TEFLON" 13- The bl ade (I0) of clarm IZ,
wher € sai d " TEFLON' conpri ses FETra8es (WYpercent of said cgs
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(57) Abstract

A circular saw blade (10) with im-
proved stability, the blade (10) having a
plurality of radial expansion slots (20),
preferably having a "J"-ghape. The blades
(10) miy also have a plurality of arced
body slots (30) and may be coated with a
TEFLON™ paint mixture.




