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the highest rate of wear occurs at the shank, i.e., erosion caused by cut
asphalt rubbing and impacting against the shénk. Thus, when cutting
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It would be desirable to provide a cutting bit that has an increased
wear life when used for cutting softer materials such as asphalt.
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
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In accordance with another aspect of the present invehtion, 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.
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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
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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 cutting 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 surface 25 and extending
substantially perpendicular to a central axis of the body. A cutting tip 31 is
preferably attached to the front surface 25, usually by brazing, the cutting tip
preferably being harder than the body 23.



Fig. 3 is a side elevational view of a rotary cutting
bit according to another enbodi nent of the present
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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 necessary, 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 surfaces 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



In the cutting bit 21' shown in FIG 3, the body 23
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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 cutting 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
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1 o ZRE e ol Biiaed e @i S BORE Adtbbfhan the boay.

body. 10 3. The cutting bit as set forth in claiml1,
1071t Db Sy ki Soor T boihein R okt Moo o

abougsbE shBGRBH b%le\WcH%ei"rsf bRoumkr the b%ag;%ggs e ardet in

. cutti It co r|S|ngasecond rmn
to umem;abaveahé sencn@ahmlder then atibessacond shoulder, and the

houl .Th

T fHERG ot Sompur iR L Seribub BEnE to L by B8 i hurtace
topopfhéggccgndwgq(mm@ded by a di stance between the

front surface and a bottom surface of the body is 0.15

to 0.5.
15 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.

20 6. The cutting bit as set forth in claim 5, 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.

7. The cutting bit as set forth in claim 5, wherein a diameter of the

cutting tip divided by an outside diameter of the ring is 0.60 to 0.80.



5. The cutting bit as set forth in claim11, further
conprising a cutting tip attached to the front

waeesacs17 20 6. The cutting bit as set forth i PCDBEIN/001184

5, wherein a dianeter of a bottomof the cutting tip

di vided by the dianeter of the body at the bottom of

the cuttiag 95. 7. The cutting bit as

set forth8 Abﬁﬁtlhénbg Zﬂgﬂsﬂ a di aneter of the

cutting tapodiyiavédy dyroahsordacs dodd eytindecalkdide sarfacagortion,
is 0,60 2005/ 017317 PCT/ SE2004/

A culeiG¥ ”Bf‘?g' Sé‘i’ﬁrﬁ\\il?%‘?%aort'gndﬁék‘r'dﬁ%ﬂl? ﬁEOH'%PF Bﬁ[% Fthe front
Surf ggesdn @egﬁé ﬂﬁé@ﬂtaﬁﬁﬂ@ SRIpEAGRURR 1S 'a%ntrﬁfl Bﬁls of the

cylindrica ace portion iIncluding a sh

5bel obodyheanidr ont  surface and extending substantially
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per pendi cul.ar .o a,ce of 1t b ».and.a
ring thatanggﬁé?td'érh%r tﬁ?ﬂgﬁﬁgj&?yaﬁf%g@ﬁgdogggpﬁayk%dﬂ/fmnt
at agirf4al of theldhaerie?f the shoul der, wherein a

di stance between the front surface and a top of

ring di wheeeimg distanse ebreer thfant sefageand gdap axféhe ring

5 B OSSR 3B e cr v

t he bedlyisig¢bwsless.a second shoul der bel ow the first
shoul der, the body being no larger in dianeter above
t he second shoul der than at the second shoul der, and

th tt

Ll Cut 14 TR L <B0cT RF R o] WhoRd 46 B nciudes o
V\,hersmomnd sticadderdee|tw the Grst she uldesntheshodyabaing ms larger in
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8, further conprising acuttlrgg attached to t
f r orof thesegond shoulder, whereiuat ﬁgnsetbeage@@ther fsemhsurfface and a

cut (PR s SEFSH R0 SRL BY LBt Rk font sprfeoo and @

bot tisuttoph surface of the body is 0.15 to 0.5.

10. The cutting bit as set forth in claim 8, further comprising a cutting

tip attached to the front surface.

11. The cutting bit as set forth in claim 10, 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.

12. The cutting bit as set forth in claim 10, wherein a diameter of the
cutting bit divided by an outside diameter of the ring is 0.60 to 0.80.

25 13. A cutting bit, comprising:

a body having a front surface and a cylindrical side surface portion,

the cylindrical side surface portion including a shoulder below the front



the cutting tipis 0.72 to 0.95. 12. The cutting bit

as set forth in claim 10, wherein a dianeter of the
we@iosiormyibi t di vided by an outside di ameter of PETIBE20041@P1184

is 0.60 to 0.80. 25 13. A cutting bit, conprising: a

body having a front surface and a cylindrical side

f
el TR AN B A P I B S BB 2 b the
PCT/ 138004/ 001184 surface and extending substantially

di cul t f t body;
gﬁ[ |toleﬂgI fﬁl{ﬁa ngﬂi@@a&@%etﬁ? Séh ﬁc@o gndaa ring
that is hatfghndtiahdrder thﬁﬁ&héﬁo@?fﬁﬁbch@dttb?hé’BQM¥%? adront

front 5 surgace of the shoul der, "wherein a di ane
Sof asustsicecofitbé shbaldeutting tip divided by the

"5 70 75 ihgedEa e athalfor e sitBatih ahiRdn e
cl ai m&%tewmhélbbdym the BrttbRcotigescuting & #Nd. 7218w, Js!

bel ow the first shoul der, the body being no larger in
10 di aneter above the second shoul der than at the

Second 111 S cuflR bE8 stk Paln A3TRPEEA fafpoy includes
of té@e@cﬂ@@l@blﬂb@ubdlew théSirstTdteoudaer, ity bbﬂ% béﬁ\gsmi larger in
forth in claiml V\,here|nad|ageter of t cutt

10pj t djamﬁé%r@hgyeéhe&ﬁcgna@hQPMﬂ n@rftheh%eqqnﬁigsh@l@ﬁrsend the
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havi ng ront "surface an

por tofdine sethed shobulddr.i cal si de surface portion

i ncludi ng a shoul der below the front surface and
extendi ng substantially perpendicular to a centra

axis of tim Tﬁ’é’@ﬁﬁln@%@a§ 'sléi foirth inl dlait ﬁ@c\hﬁgré@ﬁtd?é’me;c/er of the

front surface; aring that is harder than
at t siting bis dtwréedabmnanutadercbamet%mfﬂbe gingfis OO to 0.80.

shoul der,

15 16. A cutting bit, comprising:

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; .

20 a cutting tip attached to the front surface; and

a ring that is harder than the bbdy attached to the body at a front
surface of the shoulder,

wherein a diameter of the cutting bit divided by an outside diameter of
the ring is 0.60 to 0.80.

25 17. The cutting bit as set forth in claim 16, 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

10



wherein a dianeter of the cutting bit divided by an
outside dianeter of the ring is 0.60 to 0.80. 25 17.

wab@sousti ng bit as set forth in claimi16, wheP&I/BE20NE001184

5

10

15

20

25 -

body includes a second shoul der bel ow the first
shoul der, the body being no larger in dianmeter above

{ nooaBnaR L G08P 6358 A RerRae B AGHH R MR iy a Pt surface
CONBf {Hd S¥bcmdssfdinger i ng attached to the body at a
front surface of the second shoulder. 18. A cutting

bit, conprising: a body having a front surface and a

side surfgc I ; 5 including a first
shoul derqge%ﬁﬁ&iﬁgﬂfg%&@%r ace and extendi ng
subst ant aadiddy hagn@arfiint sueace @nal & sidersairfame| theo$idelmurface

body, the body bein o larger in j amet er aboye th .
Fi v ichishoaPaut SheiOet baing et sHERFRERG sxiehding substantially

Secﬁgfbr?gm&dﬁra ES e afxltikeof fHeBiSo&ﬁ GHS BBHY bbgfgsﬁggiﬁrger in

bei 2 ger 1 Iameter above the seton er
t hadiamtetehabsee tinal fish shbulder thardailihedirsi shauldemgndralsecond
t.a.fron

dri ttached. to the bod f
of Cohaufet BB (e Fansoudsr, 858 ol PRid 0 lardEh el igmeter
igoab i thelgecozﬁlfsﬁéﬂléléMaﬁiét tR& seebnd hbhideR Adi m

rein a distance between the front surface and
a top of atfiiet ninghgndiasapendbingadacheathtocthethadyeatra frast surface
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18, further conprising a cutting tip attached to the
front surface. 21. The cuttin%hbit as set fort

. € hin
cl ai m 1819wideceutting it assat fogh in claiy g whereinp distance

pot Pafifest Aol aRs dritfa A BFUS ifl g gliable
cut betvgedn thesorstedurfazetand a bottanmrsuiacenbbthel body is 0.15 to 0.5.

di aneter of the cutting bit to an outside dianmeter of
the first ring is 0.60 to 0.80. 23. The cutting bit as

set fortboi wH @itihg Bit a8t gbfthtif eldimr 18, fariiter cBPMIng a
rings are harder than the bog‘y.
cutting tip attached to the front surface.

21. The cutting bit as set forth in claim 18, 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.

22. The cutting bit as set forth in claim 18, wherein a diameter of the
cutting bit to an outside diameter of the first ring is 0.60 to 0.80.

23. The cutting bit as set forth in claim 18, wherein the first and

second rings are harder than the body.

24. A cutting tip for being attached to a cutting bit, comprising:

a base portion,

11



24. A cutting tip for being attached to a cutting bit,
conprising: 25 a base portion, 11 WO 2005/017317

wWOEANSBEBDD4/ 001184 a tip portion, the tip portPCHSEm®I4ie)1184
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general ly convex in shape; and a side portion
ext endi ng between the base portion and the tip

ortion, the side, portion bein I in.
Shape. 28 toaperiof 1 i poroa e ERErA. posfBRRKRabf and
having ajhgse PPHTOH Stendink BetRBEHItAS babB Poktidh BAH tth@fip portion,
being generally convex iInh shape, and a side portion

ext telsidg pretiow beingrgeneaaly coptavenin HiaPe: he tip
portion, the side portion being generally concave in
shape and intersecting with the tip portion at a

j uncti onp5a Aedin i, eBmpriigt face to which the
cutting tip is attached, a O bottom portion, and a

shgul der _akillul’tﬁiw tindavingra base PQE@rhrﬁjt%QPEWH'!' fep tip portion being
boagenaiald govRg i RAeS it SPGB eRing Hehubof the base

to bBeidread fe Bp bostivh, tisusitiageortibntieingshensrally concave in shape
wherein an inmaginary cone i s defiped.by the junction

and anf énteszacsing With ﬁtﬁtm BArtioRRE HNGIRG i s di sposed

i nsi de of . tbothi i iof

in clai m%@?amgpg‘ﬁngf{f’m %%?tq Pﬂ@'egftp? tﬁgﬁiﬁgﬁﬁ lisnééfég?? d.a

bet wegom pertibh pamd atshoulderdealdw thetfrantspdace andaxtending

d Sg8ggtgntiglﬁjybgér%%ld%ulle}/r t'onasclzéjn re(ﬂfaxtish 5f fhe eddy%%nd

a ring that is harder than the body attached to the body at a front

surface of the shoulder,
wherein an imaginary cone is defined by the junction and the bottom

portion and the ring is disposed inside of the cone.

26. The cutting bit as set forth in claim 25, wherein all portions of the
cutting bit between the tip portion and the bottom portion are disposed

substantially inside of the cone.
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