WO 2005/ 017317 PCT/ SE2004/ 001184 ROTARY CUTTING BI T W TH MATERI AL- DEFLECTI NG
LEDGE Background and Sunmary The present invention relates to cutting tools
used to cut through soft ground or through relatively soft material that
has been I‘ch?‘”?ﬁ‘mgﬁé ground, such as asphalt roadways. RCRISEgI04@8084ati ng,
and road-resurfacing operations are typically performed by forcing rotary.
cutting bits throu%hothe material being cut. The cutting bits are nounted

on a driven suppor ROFARY GUTIINGBITWITH MATERIAL-DERKEGFINGLEDGE to be

forced through the material. A typical cutting bit donprises.a hard
cenented carbide tip that is brazed to the front surface of a steel shank.
The shank is tgg@ﬁgmﬂa@qﬂ Sonfn&gl der by means of a retainer sleeve which
permts the bit to'rotate freely relative to the holder about the bit's
center axis, while beThgprassntinvestiongeliates tasithihg doslsasgadatcut throoghhe

hol der. Due to bging free rofataple, the tjp, i sically self-

Zhar pggi gg. bI t Sgﬁ&ﬁgﬁgr hﬁeﬂgéfgﬂgﬁﬁéPﬁm?ﬁﬁéﬁﬁg&?ﬁh%m O?ﬁﬁet ype )
escri bed abov &w, ﬁréslmatqog aldirough hard materials, such as roc
and ice, in adglrtlon to cutting throug%- softer materials such as asphalt.

During the cutting ofMining, excavating; et roaat resuffabing opsrationsarstypicailpe

Conover. " ebii BrbReed 5 toni ool by SRR aesenb bk hbphr
Coke™y cor cuthE SRRbuIRLLIPS d93n RBATE s BB SRR i a3,
cutting asphabganhior fige ke trmbe fersed tlvough thpanateriah, Atthpicakeutting bit of the
cUtting bit t neempHsea Hatdcesiehied sathide thahisrbraced t bie Yomt SWEAGRM or
materials such,agsAYhaMk! -The shank is to be mounted in a holder by means of a

retainer sleeve which permits the bit to rotate freely relative to the holder

about the bit's center axis, while being restrained against axial dislodgment

from the holder. Due to being freely rotatable, the tip is basically self-

sharpening. )

It should be understood that cutting mechanisms of the type
described above have besn used to cut through hard materials, such as
rock and ice, in addition to cutiing through softer materials such as asphalt.
During the cutting of rock, the highest rate of bit wear occurs at the carbide "
tip, so the wear life of the bit is determined by the carbide tip. However,
during the cutting of relatively softer material, such as asphalt, coal, and salt,
the highest rate of wear occurs at the shank, ie., erosion caused by cut
asphalt rubbing and impacting against the shénk. Thus, when cutting
aéphalt during a road resurfacing operation, the wear life of the cutting bit is
determined by the shank.

It would be desirable to provide a cutting bit that has an increased
wear life when used for cutting softer materials such as asphal.

Disclosed in U.S. Patent No. 4,725,098, which is incorporated by
reference, is a cutting bit in which a groove is machined in a tapering side
surface of the bit head closely behind a carbide tip mounted in the bit head.
Hardfacing is deposited into the groove to form an erosion-resistant annular



Disclosed in U S. Patent No. 4,725,098, which is incorporated by reference,
is a cutting bit in which a groove is machined in a tapering side surface

of the b't“ngf}ﬁ cl osely behind a carbide tip nmounted in the bit head.
Har df aci ng YUt ed into the groove to form an erosi AEENEHWMBLannul ar

1 WD 2005/017317 PCT/ SE2004/ 001184 ring which can be flush wth, or project
slightly radi aIIy beyond, the side surface. Despite being forrred of hard
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hi ghly prone to wear. It would be desirable to provide a cutting bit wth an
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shoul der than der, and a ri1ng’that
a cutting bit is highly prone to wear.

it would be desirable to provide a cutting bit with an erosion-
resistant structure which has an enhanced life. 1t would also be desirable to
provide a cutting bit that is simple to manufacture and involves relatively few
manufacturing operations.
' In accordance with an aspect of the present invention, a cutting bit
includes a body having a front surface and a side surface, the side surface
including a shoulder below the front surface and extending substantially
perpendicular to a central axis of the body, the body being no larger in
diameter above the shoulder than at the shoulder, and a ring that is harder
than the body attached fo the body at a front surface of the shoulder

In accordance w1th another aspect of the present mventlon a
cutting bit includes a body having a front surface and a cylindrical side
surface portion, the cylindrical side surface portion including a shoulder
below the front surface and extending substantially perpendicular to a
central axis of the body, and a ring that is harder than the body attached to
the body at a front surface of the shoulder. A distance between the front
surface and a top of the ring divided by a distance between the front surface
and a bottom surface of the body is 0.15 to 0.5.



than the body attached to the body at a front surface of the shoulder. In
accordance wi th anot her aspect of the present invention, a cutting bit
i ncl udes aMébWPMI1 g a front surface and a cylindrical MiTkE20EM00iBSE
portion, the cylindrical side surface portion including a shoulder below
the front surface and extendi ng substantially perpendicular to a central

axi s of the body, and 'ﬁaa?&?‘ﬁ@eé‘”iﬂhf@ﬁ"%ﬁ‘?ﬁ%d BPE'@%Sﬁhﬁ ﬁ'&gﬁﬂc’ﬁ 0, t he

body at a front surface o shou i stance Dbet ront
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surface and a bottom surface oiw;‘he bgey s 0.15,10,0.5. 2 WD 2005/017317
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i nvention, a cutting bit ront surface and a

i ncl udes, a body, havin
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i ncluding a sh ; ; | .antially
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front f surface, famﬁlce portion, the aylindridahsidier surfece povdiohdugludingae skolultier t he body
at a front surfa

by an outside chej&ﬁg{%? %rgfe"t FS Ogelf gﬁé} e%@%’&%bﬁéﬁﬁgﬂiyhgﬂ%%b%%g \?v: ;”hdigt
anot her aspect QhipExie d? H7& boly € BLittRG tiPattached to the front surface, and a ring
that is harder than the body attached to the body at a front surface of the
shoulder. A diameter of the cutting bit divided by an outside diameter of the
fing is 0.60 fo 0.80. '

In accordance with yet another aspect of the present invention, a
cutting bit includes a body having a front surface and a side surface, the
side surface including a first shoulder below the front surface and extending
substantially perpendicuiar to a central axis of the body, the body béing ho
larger in diameter above the first shoulder than at the first shoulder, and a
second shoulder below the first shoulder, the body being no larger in
diameter above the second shoulder than at the second shoulder, and a first
ring and a second ring attached fo the body at a front surface of,
respectively, the first shoulder and the second shoulder.

In accordance with still another aspect of the present invention, a
cutting tip for being attached to a cutting bit includes a base portion, a tip
portion, the tip portion being generally convex in shape, and a side portion
extending between the base portion and the tip portion, the side portion
being generally concave in shape.

In accordance with still another aspect of the present invention, a
cutting bit includes a cutting tip having a base portion, a tip portion, the tip



cutting bit includes a body having a front surface and a side surface, the
side surface including a first shoul der below the front surface and

ext endi ng WHFAKBI7al |y perpendicular to a central axis mfT/SHedmothgs t he
body being no larger in dianmeter above the first shoulder than at the first
shoul der, and a second shoul der bel ow the first shoul der, the body being no

larger in di ansémbnqu@gén@raﬁg%eﬁveﬁméiﬁ ms%ﬁﬁﬁoﬁ%@gﬁgoul der,

and a first ring and a sécond ring attached to the body at a surface
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bit al so includes,a bo havi n front. f.ace ich the cutting tipis
attached, -a botﬁmﬁéﬂﬂﬁhﬁf'"gdgdgpﬁsﬂl’ﬁ%agﬁé&'gﬁvw'ﬁ% front surface and
extendi ng substantially perpendicular to a central axis of the body, and a

ring that is harder than the bodxésat:tached to the body at a front surface of
t he shoul der. Adriéfridesaniptionoftiee Psawitisned by the junction and the bottom
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appar ent from the following detailed description of preferred embodiments thereof in
connection with the accompanying drawings in which like numerals
designate like elements and in which:

Fig. 1 is a side elevational view of a rotary cutting bit according to
an embodiment of the present invention;

Fig. 2 Is a side elevational view of a rotary cutting bit according fo
an embodiment of the present invention showing an accumulation of cut
material on the bit; and

Fig. 3 is a side elevational view of a rotary cutting bit according to
another embodiment of the present invention.

Detailed Description

A cutting bit 21 according to an embodiment of the present
invention is shown in FIGS. 1 and 2. The cuting bit 21 includes a body 23
having a front surface 25 and a side surface 27. The side surface 27
includes a shoulder 29 below the front sutface 25 and extending
substantially perpendicular to a central axis of the body. A cutting tip 31is
preferably attached to the front surface 25, usually by brazing, the cuiting tip
preferably being harder than the body 23.



fromthe follow ng detail ed description of preferred enbodi nents thereof in
connection with the acconpanying drawi ngs in which |ike nunerals designate
like el en®¥R2UWHFAY3IIHh which: Fig. 1 is a side el evati onal pon/seyoefiooaassot ary

cutting bit according to an enbodi ment of the present invention; Fig. 21is
a side elevational view of a rotary cutting bit according to an enbodi nent

of the present lnVGntAﬁﬁgMﬂB;ﬁéfe?éﬁvmdréérmhﬂhe PR LAKALhR ! he
bit; and Fig. is a side elevational view of a rotary cutting |t accordl ng
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surface 35 of the shoul der 29, such as br azi ng.
preferably no diamgier abovs mmlw&ﬂaﬂ‘lﬂmeafsihﬁlﬁmald@gt lsmtmt racesshry Khoul der
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shoul der 29 socdBé cald forfedaviHetrify 881§ pr@ﬂreram bdsitidhearibeve R shBuklgrd
over the body to the shoulder. Because the body 23 is preferably no |arger

in diameter adaedbrezehininedody2d wameﬁamﬁ@p@rﬂimmmrhwh cangnintmizeecessary
to manufacturing costs, particularly when compared with bits wherein a groove

must be formed. [f desired or necessary, however, the shoulder 29 can be
part of a groove in the side surface and the ring can be, for example; a split
ring that is held in place by upper and lower surfaces of the groove. The
ring 33 is illustrated as being a substantially circular shape, however, it will
be appreciated that the ring can be any desired shape, such as hexagonal,
octagonal, etc. :

In the cutting bit 21' shown in FIG. 3, the body 23 includes a
second shoulder 39 below the first shoulder 29. Again, the body 23'is
preferably no larger in diameter above the second shoulder 39 than at the
second shoulder to facilitate sliding a second ring 41 over the body to the
second shoulder where it is attached to the body at a front surface of the
second shoulder. Again, if desired or negessary, however, the shoulder 39
can be part of a groove in the side surface and the ring 41 can be, for
example, a split ring that is held in place by upper and lower suifaces of the
groove.

A distance A between the front surface 25 and a top 43 of the ring
33 divided by a distance B between the front surface and a bottom surface
45 of the body is preferably 0.15 to 0.5. It is intended that material being cut
will accumulate on the ring 33 and the material will prevent erosion of the
body 23 between the ring and the cutting tip 31 by deflecting further



I ncur machi ning costs for machining a groove in the body. Al so, the body 23
can be cold fornmed. The ring 33 is preferably positioned above the shoul der
29 and - br¥2S80%¥78He body 23 in the sane operation, whi PETEER00H0NI18 Ze
manuf acturi ng costs, particularly when conpared with bits wherein a groove
must be forned. |If desired or necessary, however, the shoul der 29 can be

part of a QFOOVMalté‘nélhﬁffaribé fﬁ?”\i:ﬁ{@ﬁ :@ﬁﬁbfémnly Irﬂ@gr‘éﬁ@wtﬁ%hefb%'aye mple; a

split ring that is held in place by upper and | ower surfaces’bf the groove.
The ring 33 is pnerfer@blyapr@@rmd aidha@oaoemfstr@rhocba 23. Gut enateriakieads to hovvever

it wll be appreci desi red shape
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23" includes a SR G BShdehawd he first shoul der 29. Again, the
body 23" is prngf er abl 3&@@9’%%& |nﬁdlgar%3t er above the second shoul der 39
than at the second sfhmth&ipastavﬂ@rlpaﬂmmé)eﬁﬂeem acudtireetipaeidra bettdrh over the

body to the segond shoyl der Wnﬁ i s attac &@t Re pody at a front
surface of the NSO it t?@% approxpaG fiee'c showbyer |

the shoul der 39che‘i:ﬁﬂte?ﬁidwtm £{G 22 911U éh imdSthee Fd%&l@?‘ih@ﬁﬂ ts*semf ng 41
can be, for exanple, a split ring that 1s held in p ace upp e and ower
surfaces of theregg:mtbméwoﬂldios:hmrdxebﬁs&n@yaﬁéo signifidant erosion residtsAdh eand a top
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will prevent e et ween ring an e cutting tip 31
by defl ecting fRIE f?erWBuia\ib :smiramezmpremmﬂmbmemMsalsmdemrame foA fl ange

he bot tom of " sUBBdAtAS Bl st A simeient dietarics wéming g fip 31'15°C
avold a dulling of the cutting action, which can be achieved by keeping the
relationship between distance A and distance B in the range of 0.15 to 0.5.
If a second shoulder 39 and ring 41 are provided as in FIG. 3, it is preferred
that a distance A’ between the front surface 25 and a top 49 of the second
ring 41 divided by the distance B between the front surface and a bottom
surface 45 of the body is, as with the first ring 33, 0.15 to 0.5. This tends to
place both the first ring 33 and the second ring 41 in what would otherwise
be a region of maximum erosion on the body 23.

A diameter C of the cutting tip 31 divided by a diameter D of the
body 23 at the bottom of the cutting tip is preferably 0.72 to 0.95. The front
surface 25 is preferably recessed to define a dam wall 51 in which the
cutting tip 31 is attached by brazing. Purposes of the dam wall 49 include
preventing brazing liquid from flowing out from between the cuiting tip 31
and the front surface 25 and acting as a stress reliever when the body 23
cools off. As C/D becomes closer to 1, the thickness of the dam wall 49 is
reduced and less material is needed to form the body 23. As C/D moves
from 1 toward 0, the body 23 has more material and its useful life span
tends to approach that of the cutting tip 31 made of harder material.

The diameter C of the cutting tip 31 divided by an outside diameter
E of the ring is preferably 0.60 to 0.80. As seen in FIGS. 1-3, the cutting tip



accunmul ate on the flange 47 in a manner simlar to the manner in which

mat eri al accunmul ates on the ring 33. In the past, a wear pattern between a
cutting tiYOapM7H3ttom flange on a body woul d tend toPapSEZoioBIiIes t he
"gol f tee" shape shown by the dotted line Xin FIG 2. It has been found
that providing the ring 33 in a region that would ordinarily be subject to

significant er i [ sl 0,

materi al from t hb PR, has Hydtor sifheg BathaYis TRAGR o IR PR < §ie 2
shape shown as inbideshediah watial9( a concBlvGsufackiidriton B3iexteteding aphardy to
prevent body weah, it i.s gjﬁso es[j rabrt_e %% eg,sure that the ring 33 is at a
sufficient di staRcakPIR PPcaRd BLPRPHIPH 54 thatis ganaraliaceniex. s seeniin
cutting action, ' : : 519@&@ i ' et ween
di stance A and %'%gﬁag’ ?ﬁ '?ﬁ@iﬁfggﬁ% 0. %H%{%Sggﬁaﬁalgpggghﬁggshoul der
39 gnd ring ;]11 e?.rter pdos Gite ﬂa:ngmtﬂdtlaﬁd tBe break ?omrlt]éﬁetbraeﬁgint Batabavéitgéanged
A" between the front, sy ce 25 and a top 4 e secon ring 41 divide
by the di stancé’@@%‘?%&éfnaalpﬁg th?&ﬁﬁtei@xfg‘efet?@g@c& 2ht ﬁ(ﬂﬁs Resn ARAA5 of the
body is, as withdk ' ' £ - ' i oth
the first ring ié:ffl %ﬁ!ﬁé t%%éegégﬁgﬁﬁ Rgt lclhﬁm hg% 2@5?’5‘%@?%&8’“@%‘338

regi on of maxi BB ikside opat fwast babstadiialBBinsiklediftiiz coneB9f Pohsts@xtdndiggt i p 31
di vided by a dianete 8of akﬁ bod}/%%f t t[he bot t of the cutting tipis
preferably O. 723'{“336{'% eyqng the gppe ﬁogle% o villperahie &9 8FPSIonc Bydeaping
define a dam ' | t t h&agiokl | : r.az4 Ng.
Pur poses of t@lga@%%ﬁ?%%?ﬁb%&ﬁ%%@ﬂ'ﬁ%‘!@'&%ﬁﬁ%ﬁ%ﬁgﬁ‘ﬁﬁ rsgm ow ng
out from bet wedlyD) 8D, 22 td OrRS, the oBiermmst poind ohrthetring 33 tered2fo fatidnamt i ng as

the. t i okness JRSIBRG di e BOANY & IFCHIA BitSros BNaEiBhpRsS  needed 1o
material and i cosgtBed pBoUP YFSonheQnw S Eulling LIEhafaY onfy FETERTare ¢ )
31 made of har geefenably@lso true for bits having two or more rings, e.g., the bit 21'
including the ring 41 shown in FIG. 3.
Although the present invention has been described in connection
with preferred embodiments thereof, it will be appreciated by those skilled in
the art that additions, deletions, modifications, and substitutions not
specifically described may be made without departing from the spirit and

scope of the invention as defined in the appended claims.



The dianeter C of the cutting tip 31 divided by an outside dianeter E of
the ring is preferably 0.60 to 0.80. As seen in FIGS. 1-3, the cutting tip

6 WD 2005/017317 PCT/ SE2004/ 001184 31 preferably has a bottom surface 52
that is brazed to the front surface 25 inside the damwall 49, a concave
surface portion 53 extending upwardly to a break point 55, and a tip

porti on SKHAYLS CEAYPMEEX EB:| y convex. As seen in FIGS. 2 and 3, an inmginary
cone 59 extends through a point 61 on the outer edge of the flange 47 and
the break point 55 to a point 63 above the tip portion 57 along the center
axi s of the bd¥gulBg it cCREWISEW: found desirable to keep all points on the
cutting bit 21, including points on the ring 33, inside or at |east

b ially ipnside of thi 59. Poi i |y beyond th
cone. tond t o HLBsebRaNNac SIS B Hal S TR s ReeR AR TR range of
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0.95, the outernost point on the ring 33 tends to on or inside of the
cone 59 drantisgriaes andubitending outwandly frove a e¢nriralexdhobibe belyc thebbodybove in

connectiqn.with the cutting bit haying on he ri.ng 33 are referably al so
Crue for Wi it isRe i st e e ieRhote) thaf ok sPsnciyBEr apBl fafng « he
ring 41 showmn in FIG 3. Although the present invention has beenidescri bed

i n connection 1 I w i n ARpleci at ed by
t hose skill ede}ﬁhét ée%lgbtgh{ﬁg? a |?%éﬁam®ﬁhﬁg&dﬁc}iéf?§@t ;,ons?,g and
subst i t utofdhes shotldepsuch thadlthy edtrecsait eidgrimdispesed delow thefrontdapface, ng from
the spirit ﬁ%g scope of the invention as defined in the appended clains. 7
WHAT |s @fAbeeedys: 1. A cutti ng bit, conprising: a body having a
substantially planar front surface for attachnent of a

wherein at least a portion of the side surface disposed above the shoulder

is cylindrical; and

wherein said ring is attached to the front surface of the shoulder by

brazing.

2. The cutting bit as set forth in claim 1, further comprising a cutting tip
attached to the front surface, the cutting tip being harder than the body.

3. The cutting bit as set forth in claim 1, wherein the body includes a second
shoulder below the first shoulder, the body being no larger in diameter above the
second shoulder than at the second shoulder, and the cutting bit comprising a

second ring attached to the body at a front surface of the second shoulder.

4, The cutting bit as set forth in claim 1, wherein a distance between the front
surface and a top of the ring divided by a distance between the front surface and
a bottom surface of the body is 0.15 to 0.5.

5. The cutting bit as set forth in claim 1, further comprising a cutting tip
attached to the front surface.



cutting tip and a side surface, the side surface including a shoul der bel ow
the front surface and extending outwardly froma central axis of the body,
the body being no larger in dianeter above the shoul der than at the

shoul der; and a ring that is harder than the body attached to the body at a
front surface of the shoulder such that the entire said ring is disposed
bel ow the front surface, of the body; wherein at |east a portion of the

si de surf@ce dikpeyttingdrioassetforthriaglaim s, wherein a diameter of afotieheoki n sai d

ring is : e r t S | det, b razing..2. The
cutting e i plvifed bR Vg SRRMEEFelineintivad e BotafY o BEREND w7,
attached id.¥héo Oront surface, the cutting tip being harder than the body.
3. The cutting bit as set forth in claim1l, wherein the body includes a

second shoul der below the first shoul der, the body being no larger in
di amret er ‘&bovelh@euttingduhas seldiorttidn cladivarb, avtharbin a dizonetes bbalbdétom ahd t he

curface oo HETRL B kALY BBt el o e i <G08 R i1 0l aim 1,

wherein a di stance between the front surface and a top of the ring divided

by a di stgance YRR oi at..surface and a bottom surface of the body is
8 S.R%%Jhe C%l%,{?ﬁqﬁflﬁsﬁg

0.15 to 0.5. ‘as set forth in claim1, further conprising
a cutting tip attached to the front surface. ci 6. The cutting bit as set

forth in clai nabodpheiiigna roflt MR atd ayedricinsRie surfecptitibAgthil p di vi ded
by the dianeter of the body at the bottomof the cutting tip is 0.72 to

0.95. 7. quliadegakside suifacepogison ineiuding amskouldar Belownbedrontsufage@ndr of a
bot t om of . i i LVvi de i.de di ter of, the ring is
0.60 to o‘?’%m@g%ybéfﬁq}t\%ﬂg P%hv‘%n%‘i%r?ﬁog%"ﬁé%ﬁ s & ATBy, 8 afa

portion of the cylindrical side surface portion being disposed above the shoulder;

and

a ring that is harder than the body attached to the body at a front surface
of the shoulder such that the entire said ring is disposed below the front surface
of the body,

wherein a distance between the front surface and a top of the ring divided
by a distance between the front surface and a bottom surface of the body is 0.15
to 0.5.

9. The cutting bit as set forth in claim 8, wherein the body includes a second
shoulder below the first shoulder, the body being no larger in diameter above the
second shoulder than at the second shoulder, and the cutting bit comprising a
second ring attached to the body at a front surface of the second shoulder,
wherein a distance between the front surface and a top of the second ring
divided by a distance between the front surface and a bottom surface of the body
is 0.15t0 0.5

10.  The cutting bit as set forth in claim 8, further comprising a cutting tip
attached to the front surface.



‘a body having a front surface and a cylindrical side surface portion, the
cylindrical side surface portion including a shoul der below the front
surface and extending substantially perpendicular to a central axis of the
body, at least a portion of the cylindrical side surface portion being

di sposed above the shoulder; and a ring that is harder than the body

attached tqqthe t I f -sho h

entire sai 1'r_i n&h?g%glﬁép%tsée%g%eﬁoﬁyv"ﬁ %%ﬁ? r@henfhgﬁernfgc%iérﬂg#er?ﬁ% %%@3‘16 Omgrei n a
di st ance beviieg kp dividedr iynthe sligrheteeofthd bady @p thef batlee of thg aditingdipds 0642 @

di stance bgtggeen the front surface and a bottom surface of the body is 0.15

to 0.5. 9. The cutting bit as set forth in claim8, wherein the body
i ncl udes a second shoul der below the first shoul der, the body being no

| arger in dbane . RGN ’ e . : der,
and the CUS?-I ngﬁ-ﬁét&g@ﬁgﬁ g:g:nsS?a s@c%%’ﬁybﬁ’ng’hé{é aghéﬁ%?%rﬁgﬁ)%%@ﬂgwpa
front surf dividedbytaneutsidedidmeten of therring inbD&0do A.89. di st ance between the front
surface and a top of the second ring divided by a distance between the
front surface and a bottom surface of the body is 0.15 to 0.5 10. The
cutting bitl3as settingrbithcompridirgg: m 8, further conprising a cutting tip
attached to the front surface. 9 11. The cutting bit as set forth in claim
10, wherein a dianmeter of a bottomof the cutting tip divided by the

di anmeter of thealbody hating esubstantallyqilarishdéroatisirfaeg dndm cg@inOric? dide s@ffe. 12.

The cuttin it as set forth in claim10 wherejn iapeter of the cutting
(' Cai vi agartel B Sbeicl stheufer o, 8 kgleR: Betup e, fenigryrta4S g
cutting bi extendingsubstagtiallp ppadyidibaldr ttga @estvd) Sixandfithd bpdp| Anedst brppnfiorsofr f ace

and a cyli ﬂ%c‘:yﬁﬁcllricgl sgge gUUFFJC%Cp%FﬂOH being disposed above the shoulder;

a cutting tip attached to the front surface; and

a ring that is harder than the body attached to the body at a front surface of the
shoulder such that the entire said ring is disposed below the front surface of the body,

wherein a diameter of a bottom of the cutting tip divided by the diameter of the
body at the bottom of the cutting tip is 0.72 to 0.95.

14.. The cutting bit as set forth in claim 13, wherein the body includes a second
shoulder below the first shoulder, the body being no larger in diameter above the second
shoulder than at the second shoulder, and the cutting bit comprising a second ring
attached io the body at a front surface of the second shoulder.

15. The cutting bit as set forth in claim 13, wherein a diameter of the cutting tip
divided by an outside diameter of the ring is 0.60 to 0.80.

16. A cuiting bit, comprising:
a'body having a substantially planar front surface and a cylindrical side surface

portion, the cylindrical side surface portion including a shoulder below the front surface
and extending substantially perpendicular to a central axis of the body, at

10



portion, the cylindrical side portion including a shoulder below the front
surface and extending substantially perpendicular to a central axis of the
body, at least a portion of the cylindrical side surface portion being

di sposed above the shoulder; a cutting tip attached to the front surface;

and a ring h%aﬁgé p?ﬁioﬂ%‘f ﬁ%rc%/hﬁ(}ﬁﬁfat]%?e %ﬁ?ﬁeﬁbﬁﬁﬁ ri‘o%ﬂlgt s&o@gd 98890'9 fb sﬁo@ﬁ%rm

surface of oul der entire sard ring s dispose el ow
the front surfae@eudingttiveatiaokisd to thdnrorti surfaceliaadet er of a bottom of the

cutting tip divi ] 'qﬁ% rof t he.,cutting
tipis 0.72 to (?drg@ th_xitéf.y}%ﬁercu ﬁ?gb dytalﬂgglpeggt%ﬂ tﬁ%PPw?ﬁgbﬁjﬁfﬂ%& O\iﬁheer ein

t he body i sbbulderssugh dfead thedentisdsaitl dag isodspmsed belofv the froshsuudade of thelbedipody

bei ng no | arger i er . shaul der. th at.the second
shoul der, and tt‘{'}ehg(r:eg'i' ?&ﬁéﬁéﬁﬁ%‘éﬁﬁé .n‘%fﬁ@?§‘ﬂ£ae°go°ﬁﬁ‘er$‘ﬁé"dteéﬁ?sé 0e: ?%gt he body
at a front surf aderer atdimematecaoiite shiting dp divided. byTdreoutsitie idiegndiet ofathe sieg i ort h
inclaim 1@@?@@'@ n a dianmeter of the cutting tip divided by an outside

) rmn

di aneter o gis 0.60 to 0.80. 16. A cutting bit, conprising: a body
having a substantially planar front surface and a cylindrical side surface

portion, the cylindrical side surfa ortion includin shoul der bel ow t he
front surface &zd e 86&@“@ BE5§t§ﬁ5P§TU9c%@ppﬁﬁdwgﬂﬁgrﬁFo&&yb@ﬁ@ﬁﬁ?Ehxis
gf ot hed_bodyseccgtd stQuldeasélor tlmeoflrgi shivulfer,tthe begy} baely he alrger iﬁlgiaﬁtﬁté]'ﬁ!b@]y@ﬂfd ion

el ng di spose ove, the sho er; cuttin I p attached to.the fron

our f ace. - aaacandshiaiieh dors & e Sbind sheiikieh e Lutts e aCRE b NS et bt
front surf giag aghcliddao tisdwsudyde a flone burfdeatof tHeaseebhd Eifousddird ring is di sposed
bel ow the front surface of the body, wherein said ring is attached the

front surface of the shoul der by brazing, and wherein a dianmeter of the

cutting tip diviided BPycuahgnit soprisihganeter of the ring is 0.60 to 0.80. 17.
The cutting bit as set forth in ¢laim .16, wherein the bocl:j% i ncludes a

second shoul der 2ROYRAYIAG afffank surkacs ANd & Sidg FHETASE e SEleryTRER INgiUgEIe g st
di amet er akpy@dédelow the front surface and extending substantially perpendicular to a central
axis of the body, the body being no larger in diameter above the first shoulder than at the
first shoulder, and a second shoulder below the first shoulder, the body being no larger
in diameter above the second shoulder than at the second shoulder, and
a first ring and a second ring atiached io the body at a front surface of,
respectively, the first shoulder and the second shoulder such that the entire said first ring
and the entire said second ring are disposed below the front surface of the body;
wherein at least a portion of the side surface disposed above the first shoulder is
cylindrical and at least a portion of the side surface disposed above the second shoulder

is cylindrical.
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second shoul der than at the second shoul der, and the cutting bit conprising
a second ring attached to the body at a front surface of the second -
shoul der. 18. A cutting bit, conprising: a body having a front surface and a
side surface, the side surface including a first shoul der bel ow the front
surface.and_ext endi ng. substantially perpendicular to a central axis of the
body, ﬁﬁe baﬁ"? %'%g'ﬁéslsﬁi gﬂjh innc%'i"gﬁét‘éfherz?ﬁb@@@tﬁ@c?ibleﬁﬁle%‘hﬁlﬂfmt than at
the fi I : i j u , the
body beTaChe 2 Spor e o 3RAARE L e UricoENeh Mo HEPERITHRANEE (he
secondbsttoul slefaceanfdha bioidyds OriSip @Bd a second ring attached to the body at
a front surface of, respectively, the first shoul der and the second -
shoul der. such that the entire said first ring and the entire said second
ring alB- di Jpesadting:pibas e fartoin clain fl8chirber comppsing a ansingitip attacheddo a
portio | de surface di sposed above the first shoul der is
cyli nd?hl%FarPhp&ﬁa "l east a portion of the side surface di sposed above the
second shoulder is cylindrical. 11 19. The cutting bit as set forth in
claim 2§, wWrpeedt Hﬂt&%%’é@ﬁ:rﬁ?h@éiﬂﬂb%ﬁé%ao?%%?&%é%t@:rﬁ%?ﬂ@ the
ring divided by a distance between the front surface and a bottom surface
of t hecutiing tisdigides kyothe. diamgter ofiibe botly iahthebbotters oféhe totting tipnis ©.72 to 18,
furthe %)nprisi ng a cutting tip attached to the front surface. 21. The
cutting' 't as set forth in claim18, wherein a dianeter of a bottom of the
cutting tip divided by the dianeter of the body at the bottom of the cutting
tip is59.72 . : ) t 1 i - Set | i:m. 18,.. wherein
a di arrégt@'er o] %&L@hr?q??l{t%ﬁgeﬁkgﬂf%ﬂ &Igﬁgggt@P%%”?jlgacﬂée@é?é}o#f%%é&#'%st tl"p:l\%g is
0.-60 t an®@Side2Aamdtee of titd firsg ringtis 860s@t0.80rth in claim 18, wherein the
first and second rings are harder than the body. 24. A cutting bit,
conpri si ng:
23. - The cutting bit as set forth in claim 18, wherein the first and second rings are

harder than the body.
24. A cutting bit, comprisihg:

a cutting tip having a base portion, a tip portion, the tip portion being generally
convex in shape, and a side portion extending between the base portion and the tip
portion, the side portion being generally concave in shape and intersecting with the tip

portion at a junction;

a body having a front face to which the cutting tip is attached, a botiom portion,
“~"  and a shoulder below the front surface and extending substantially perpendicular to a

central axis of the body; and

a ring that is harder than the body attached to the body at a front surface of the
shoulder such that the entire said ring is disposed below the front surface of the body,

wherein at least a portion of the side surface disposed above the shoulder is

cyIindricaI; and



a cutting tip having a base portion, a tip portion, the tip portion being
generally convex in shape, and a side portion extendi ng between the base
portion and the tip portion, the side portion being generally concave in
shape and intersecting with the tip portion at a junction; a body having a
front face to which the cutting tip is attached, a bottomportion, and a
shoul der bekimveirhe ninetypdegrad angledn definde relatige uthetjandtion ayd fer getei cul ar
to a central axjs of the body; and a ring that is harder than the body

at t ac ¢S Pbt BodPdat a front surface of the shoulder such that the
entire said ring is disposed below the front surface of the body, wherein

Gyt i nari cal Prarkl e ind BERO S HEID G R ReE i e el s Ebouer o e

juncti lend the center axis of the body, and wherein the ring is disposed
i nside of extended | egs of the defined ninety degree angle. 25. The cutting
bit as set forth in.claim?24, wherein all portions of the cutting bit

bet weezb.t heThé putping titoas sefdorthén bleimdah, pderéioralipetidns pbitedcutibg binti al | y

NSt debé)ttweaeh tr?é‘-%Btp%%&? gﬁd Ctiﬁé 'bgﬁgmb;}/or%igg a?é( El%rﬁ%ggd lsﬁggtangiglly inside of a

phantom cone defined by the extended legs.
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