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BIT ‘/I

A cunting, self-rotating, and seif-
sharpening tool has a rotatable cutting
element (2), generally circular, which
is mounted and displaced so that the
cutting element (2) has an attack angle
between 90° and 120°, and a skew
angle between 5° and 40°. The cutting
element (2) has a convex front face and
relief and rake angles that vary along
the perimeter of the cutting edge.

PENETRATION DIRECTION




15 shown in FIG 1. Cutting of a material, |ike rock, is carried
O Ht—gue—t-o—thfast—Forece T and ne+rmat - conporent— (| erT—of the
cutting force, generated by an equi pnent drive. Under the action of

t hese forces,

vertical directions generating conplicated stresses

rock reS|staq&89“”wn Under the action of the force @ghrshen2r07

the tool sinultaneously noves in horizontal and

20

t hat overwhel m

di stributed over the bit front face, conpressive stresses are
formed in the rock which are not |arge ermoygh for 25 destruction but
preload the rock to resist further strain. Under the
action of the force T, shear stress I's produced in the rock due to

t he high |evel of

30 edge. This shear stress prOV|de§E§§¥@$$%EBn and devel opment
of destructive cracksMethdéda 2 :
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| oad concentration generated by the bit's cutting

Tec Field

The present invention generally relates to a
method and design of cutting and cutting rotative
bits, which can be used for excavation, planing and
drilling of rock and soil and other non-metallic
brittle materials, for destruction, production and
treatment of construction materials, and which can
be mounted on corresponding equipment, intended for
cutting and crushing of the above mentioned
materials.

Background Art

Generally, the cutting process mechanism is as
shown in FIG. 1. Cutting of a material, like rock,
is carried out due to thrust force T and normal
component C, of the cutting force, generated by an
equipment drive. Under the action of these forces,
the tool simultaneously moves in horizontal and
vertical directions generating complicated stresses
that overwhelm rock resistance.

Under the action of the force C,, distributed
over the bit front face, compressive stresses are
formed in the rock which are not large enough for
destruction but preload the rock to resist further
strain.

Under the action of the force T, shear stress
is produced in the rock due to the high level of
load concentration generated by the bit’s cutting
edge. This shear stress provides generation and
development of destructive cracks in the brittle
material.

SUBSTITUTE SHEET (RULE 26)



- 2- 1 At the sane time, both forces C[err] and T generate a

conf-tned zone of superpressurized roek, | ocat ed next—to-the bit
cutting edge. This so- call ed kernal is an accumrul ator of energy which
can 5 discharge in an expl osive way when accumul at ed ener gy exceeds
ul ti mate rockwbagkabrsnce. Because the previously neaTAuS&3707
destructive cracks propagate fromthe cutting edge in the

direction of |owest resistance, they initially tend 10 toward the open
surface of the rock. However , theseycracks cannot bypass the
enhanced resi stance of the volune of the rock conmpressed by Cerr].
Consequently, the destructive cracks pass around t he conpressed rock

and reach the open surface at 15 a distance L fromthe bit front face
i sol ating the 1 st resselitvdtheesaher ctimend bospar fereest (Gns apdp T

fromthe entire rock pgRagkhte a confineh’nﬂéﬁe @%@%!&ssurﬁ@é@lf&ﬂc
action of conpr gssive, and sh ggiesht%’gccesa ve r chi ps

are separated from t h&°FBERA nREXE; co%dl tion
chiefly due to | ong, calledtkamlaiessrmtammuﬂachs %GMawhéﬁblw on

~after sufficient gneraxsbﬁaﬁséum Hredekp wyﬂ&om whewea@émn@&uatfal .
25 Ther ef or e, tl\ﬁ__ 38"3 tt| g rocess, S
necessary to naint ai neaeg?ﬁn?’lg??fﬁﬁ ultin dre cERBFSYANFR At t he b|t
cutting edge. This Because the previously mentioned destructive
cracks propagate from the cutting edge in the
direction of lowest resistance, they initially tend

10 toward the open surface of the rock. However,
these cracks cannot bypass the enhanced resistance
of the volume of the rock compressed by C,.
Consequently, the destructive cracks pass around
the compressed rock and reach the open surface at

15 a distance L from the bit front face, isolating the
stressed volume of rock and separating this chip
from the entire rock massif.

Under  continuous, combined action of
conpressive and shear stresses, successive rock

20 chips are separated from the rock mass in a whole
or nearly whole condition chiefly due to long,
active destructive cracks and kernal explosion
after sufficient energy is accumulated to overcome
the crack shortfall.

25 Therefore, in an effective rock cutting
process, it is necessary to maintain a significant
load concentration at the bit cutting edge. This
is provided by a positive relief angle § of the bit
so that normal force, T, acts only on a thin line

30 of contact between rock and bit cutting edge. This
line contact is critical since cutting ability
degrades rapidly with relatively small wear in this
area. A sizeable width to this contact area
greatly decreases stress concentration in the rock

35 and greatly inhibits long crack generation.



I's provided by a p05|t|ve relief angle [err] of the bit so that normnal

f orce—T—acts—omty—on a thin |inte36—of—comtact—between roeck—antd—bt-t————

cutting edge. This line contact is critical since cutting ability
degrades rapidly with relatively small wear in this ar ea. A si zeabl e
wi dth to thiswoBmor2 ar ea greatly decreases stress concROTASIGO3TOTi n
the rock 35 and greatly inhibits |Iong crack generation.
- 3- 1 The effective cutting bit nmust have an opti nal
combi nation of high cutting ability and hiLg durability of the
cutting elenment, reliable protection ron1over|oading, preservation
of the 5 bit positive relief angle, and nai nt enance of ot her
initial paranmeters throughout the lifetinme of the cutting bit.

- 1 The effective cutting bit must have an optimal

combination of high cutting ability and high
durability of the cutting element, reliable
protection from overloading, preservation of the

5 Dbit positive relief angle, and maintenance of other
initial parameters throughout the lifetime of the
cutting bit.

A plurality of tools have been developed with
the objective of achieving some of the above

10 mentioned qualities.

The first group of rock-destructing tools is
comprised of cutting bits with non-rotatable
cutting elements. U.S. Patent 1,174,433 discloses

: a non-rotating cutter which has a convex front

15 face. But it has a positive rake angle; the angle
between its longitudinal axis and the cut (treated)
surface behind a bit (defined as attack angle) is
less than 90°. It has a short cutting edge,
positive rake angle and small included angle.

20 Compared to the present invention, this bit has low
durability and wear resistance and it only can be
used for destruction of the soft and not abrasive

rock.
U.S. Patents 4,538,691 and 4,678,237 disclose

25 non-rotating cutting tools having rock-destructing
elements with a flat front face and substantial
negative rake angle, providing protection of the
bit from overloading due to operation of a lifting
force. However, the described bit has a low

30 cutting ability and requires significant thrust
force for penetration into rock. Its attack angle
does not exceed 90°.

U.S. Patent 4,538,690; 4,558,753 and 4,593,777
disclose non-rotating cutting bits, having a rock-

35 destructing element with a concave front face,



A plurality of tools have been devel oped with t he objective of
achieving sone of the abovwe—-10- nenti-oned quali-ties. e - The first
group of rock-destructing tools is conprised of cutting bits with
non-r ot at abl e cutting el enments. U S. Patent 1,174,433 discloses a
non-rotating ybfsferthi ch has a convex front 15 face. But pé¢rhsss0zo07
positive rake ang e the angl e " between its |ongitudinal axis and the
cut (treated) surface behind a bit (defined as attack angle) is

| ess than 90[err]. It has a short cutting nge, positive rake angle
and small included angle. 20 Conpared to the present invention, this bit
has | ow durability and wear resistance and it only can be used
for destruction of the soft and not abrasive r ock. u. S
Patents 4,538, 691 mndo&i@iBeRBEtohsrérgE ridigative- reket angleutwhich ti®l s

havi ng rock- destruct | U8ed e%s tm%flaﬁrgﬁﬁgtyf acelﬁaﬂ;dmg

subst anti al negatlve ra e an provi di ng. protection of, the bi t
from over | oadi ng due PE°BﬁEF&?Foﬂ9%$n%FI?YQ¥ (% H?ﬁ?ﬁfr4kﬁﬂﬁﬁabrﬁhe

described bit has a | alsdOhas Uldw kmtaliingi ayd pehetamtiions abiyityi cdfhe t hr ust
ooferr] . Tone e "opsh, de Biienthd B U AHHACR, anghel YOt 1S
di scl ose non- rotatlngtbapt?ﬂg-blts having a rock- 35 destructing el ement
with a concave front face, The second group of patented rock-destructing
tools is comprised of round bits with symmetrical
cutting elements, which can rotate around its own

1o longitudinal axes.

In the first sub-group of these rotating
tools, the bits’ rock-destructing elements have a
conical shape (direct cone) and destroy rock by
their convex-shaped back faces, as disclosed, for

15 example, in U.S. Patent 3,650,656; 3,807,804 and
4,804,231. Russian Patent 1,671,850-Al1 discloses
the same so-called conical bit type, which has
limited contact area, dependent on attack angle,
that can be changed from 0 to 90°. Described bits

20 are of & crushing type that operate without

| generation of long destructive cracks. The bits
are oriented at an attack angle which does not
exceed 90°. They have convex front and back faces:;
zero or negative relief angle and positive rake

25 angle. Their self-rotation is not reliable.
Therefore they cannot self-sharpen. These bits
have significantly higher specific energy
requirements for rock destruction compared to the
present invention.

30 The second sub-group of the rotatable tools
includes bits, which destroy rock by their front
faces, as disclosed, for example, in U.S. Patent
5,078,219. This bit has a convex back face,
positive relief angle and an attack angle close teo

35 zero. The bit is a cutting tool when its cutting




-4- 1 oriented at a large negative rake angle, which is ~ used to

| neFease-p+t—durabH ity (includirg protecttomr—agar ist—overtoad)—
However, this bit al so has |l ow cutting and penetration ability. The 5
bit is oriented at an attack angle that is |ess than 90[err].

The second gr egwenfrepat ent ed rock-destructing tool s i s caquussed270f
round bits with synmmetri cal cutting elenents, which can rotate around

its own 10 |ongitudinal axes. In the first sub-group of these
rotating tools, the bits' rock-destrucging el enents have a coni cal
shape (direct cone) and destroy rock by t heir convex-shaped back faces,
as disclosed, for 15 exanple, in U S Patent 3,650,656; 3,807,804 and
4,804, 231. Russian Patent 1,671, 850-Al discloses t he sane so-call ed
conical bit type, whi edgeais a shanp one.coHowevexn; ckhe ddfcdésdgnodoest ack

angl e, not protect it against fast dulling. Bit self-
sharpening is impossible since there is no
correction of the bit’s worn area. As discussed
4 previously, a sizeable width of this contact area
for normal force, T, greatly reduces cutting
ability.
The third sub-group of the rotatable tools is
represented by chisel bits, as disclosed, for
10 example, in German patents 3,336,154-A1 and
3,234,521~A1. These bits have a replaceable
cutting sleeve of a tubular chisel shape with a
sharpened front end. The bits have a rather small
included angle, a sizeable positive rake angle and
15 a small relief angle. Therefore, these bits have
' low durability and wear resistance and they can
only be applied for destruction of soft, not
abrasive rock. Compared to the present invention,
the bits have an attack angle much less than 90°,
20 a front face which is concave, a back face which is
convex, and the bit cannot self-sharpen.

Disclosure of Invention

Accordingly,_it is an object of the present
invention to provide a method of cutting and a
25 cutting rotative bit, which avoids the
disadvantages of the prior art. |
More particularly, it is an object of the
present invention to provide a method of cutting
and a cutting rotative bit which ensures high
30 durability and maintenance of the bit’s high
initiallcuttinq ability for the entire service
life, independent of normal bit wear along
engagement surfaces.
In keeping with these objects and with others
35 which will become apparent hereinafter, one feature



that can be changed fromO to 90[err]. Described bits 20 are of a crushing
t ype—that—operate w t hout———generati on of | org—destruetive—-eracks. The
are oriented at an attack angl e which does not exceed 90[err].
They have convex front and back faces; zero or negative relief angle
and positive kakesnibrz angl e.
Therefore they cannot sel f-sharpen. These bits have significantly
specific
pr esent
retatabl e tools

bits

hi gher
to the

f aces,

as discl osed,

ener gy

Their self-rotation is not wrelUssb2IOT?

requi renents for rock destruction conpared

i nvention. 30 The gecond sub-group of the
I ncludes bits, which destroy rock by their front

has a convex back face,
The bit o8 the piresegt: dvvenhioni resides, thyiefly stated,

to 35
-5-
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35

for exanple, in U S. Patent 5,078,219. This bit

positive relief angle and an attack angl e cl ose

in a method of cutting in accordance with which a
cutting rotative bit is used with a body and a
generally circular cutting element or multiple

elements, connected with the body wherein the
cutting element has a convex front face, and in the
inventive method the cutting rotative bit is
oriented so that an attack angle of the bit’s
cutting element exceeds 90°. (Attack angle is the
angle between the longitudinal axis of the bit and

the cut surface behind the bit).

When the method is performed and the tool is
designed in accordance with the present invention,
the following advantages are provided:

Significant cutting ability of the bit,
which provides highly efficient
destruction of the rock and other
similar material;

Continuous, forced éelf—rotation of the
bit around its own longitudinal axis,
which provides increased bit cutting
edge length and uniform wear along its
back face;

Continuous, forced self-sharpening of
the bit, that maintains the initial
positive relief angle, of the bit along
its whole cutting edge by grinding away
" interfering cutting element material
along its back face;

Increased durability of the Dbit
resulting in high bit reliability and
longevity and increased range of working
material that may be engaged because of
highly rational force transmission
through the cutting element of the bit.



1 edge is a sharp one. However, the bit design does not protect it
agetast—fast—dut-+rrg——Bi t sel ———strarpenT TS posstb stnece—the
IS no correction of the bit's worn area. As discussed 4 previously,
a sizeable width of this contact area for normal force, T, greatly
reduces cuttiweoeror2ability. The third sub-group wicTnises2707
rotatable tools is represented by chisel bits, as disclosed, for 10
exanple, in German patents 3,336,154-A1 and 3,234,521-Al. These
bits have a replaceable cutting slLegvg of a tubular chisel shape
w-th a shar pened front end. The bits have a rather small i ncl uded
angle, a sizeable positive rake angle and 15 a small relief angle.
Therefore, these bits have | ow durability and wear resistance and they
can . only be @pplied for deStress ilantbe bovittlegutting ghementeis ock.

Conpared to the present inventigimost entlit®ily compeE¥Ssivepttack angl e nuch
| ess than 90[err], 20 a front face which is ncav back face which is
convex, and the bit cannot“sel f& tve opera%:%oa s‘% J&ﬁ}’é“r Yt ? on
Accordingly, it is an object oflarge prmpertion ofi thencutbing ¢leménte a

met hod of cuttinggand a 25 cutjd N@onshpbat i Phi1 wedM Chrovidfhgls
t he di sadvant ages of the prtlé or Oar B no I\/brew;artiC%ﬁI ar | y,éii t is

rt.
an object of the pr esent i*RRﬁﬂﬁiﬁwqﬁﬁvﬂFﬁvFagea met hod of cutting

The novel features which are considered as
characteristic for the invention are set forth in
particular in the appended claims. The invention

10 itself, however, both as to its construction and
its method of operation, together with additional
objects and advantages thereof, will be best
understood from the following description of
specific embodiments when read in connection with

15 the accompanying drawings.

rief De on o e aw

FIG. 1 is a view schematically showing the
mechanism of rock destruction;

FIG. 2 is a view, showing a cutting device

20 provided with the cutting rotative bit in
accordance with the present invention;

FIG. 3a is a view, showing the inventive
cutting rotative bit with cutting element, having
the front face of a cylindrical shape and back face

25 of a flat shape:;

FIG. 3b is a view, showing the inventive
cutting rotative bit with cutting element, having
the front face of an inverse conical shape and back
face of a flat shape:;

30 FIG. 3c is a view, showing the inventive
cutting rotative bit with cutting element, having
the front face of a direct conical shape and a back
face of a flat shape:;

FIG. 3d is a view, showing the inventive

35 cutting rotative bit with cutting element, having



and a cutting rotative bit which ensures high 30 "durability and

mai-ptenance of the bit' s—high— iattial cutting abi Ht+y—+or the entire
service life, independent of normal bit wear al ong engagenent
surf aces. In keeping with these objects and with others 35 which
w || becone agrpdedrzherei nafter, one feature PCT/US96/02707

< 6- 1 of the present invention resides, briefly stated, in a

met hod of cutting in accordance with which a cutting rotative bit is
used with a body and a generally circglar cutting elenment or nultiple
5- elenents, connected wth the body wherein the cutting el enent has
a convex front face, and in the I nventive nmethod the cutting rotative
bit is oriented so that an attack angle of the bit's

1 the front face of a cylindrical shape and a back
face of a concave shape;

FIG. 3e is a view, showing the inventive
cutting rotative bit with cutting element, having

5 the front face of a cylindrical shape and a back
face of a convex shape:;

FIG. 4a is a view, showing the inventive
cutting rotative bit with a simple cutting element
on a cylindrical bit body:

10 FIG. 4b is a view, showing the inventive
cutting rotative bit with multiple cutting elements
on a stepped c¢ylindrical body:

FIG. 4c¢ is a view, showing the inventive
cutting rotative bit with cutting element, having

15 the round smooth shape in cross-section:

FIG. 44 is a view, showing the inventive
cutting rotative bit with cutting element, having
the polygonal shape in cross-section;

FIG. 4e is a view, showing the inventive

20 cutting rotative bit with cutting element, having
a daisy shape in cross-section;

FIG. 5a is a plan view of the inventive
cutting rotative bit, showing skew angle:;

FIG. 5b is a view, showing the main

25 longitudinal section of the cutting rotative bit
and all vertical plane angles in accordance with
the present invention:;

FIG. 5c is a view, showing cross-section of
the inventive cutting rotative bit; and

30 FIG. 6 is a perspective view of the inventive
cutting rotative bit while cutting.

Best Mode of Carrving out the Invention

A cutting tool (FIGS. 2, 3 and 4) in
accordance with the present invention has a body
35 which is identified with reference numeral 1 and a



cutting el ement exceeds 90[err]. (Attack angle is the 10 angle between the

| org-t-trerrrat—axrs—of—the bit and thre—ctt——surTace behtnd—the—brt -

When the nmethod is perfornmed and the tool is desi gned i n accordance
with the present invention, the foll ow ng advantages are provided: 15
- Signi fi camosezmri ng ability of the bit, WhPEFUSIGRHTZI des
hi ghl y ef ficient destruction of the rock and ot her

simlar material; - Conti nuous, forced self-rotation of the 20
bit around its own |ongitudinal axis, 9 - whi ch provi des

I Acreased bit cutting edge Iength and uniformwear along its
back face; - Conti nuous, forced self-sharpening of 25

the bit, that maintains the initial positive relief angle,

of the bit along 1 cutting elemenkobr amt inﬂgr%dgbubly isi hdenpibied
interfering cutting el gient n&b&eheb numeral 2. TREOBGAW! &éJaﬁﬁrf:li’Gﬁ, 30

- | ncr eased dur ab t he uIt|n
high bit reliability Dprotideabitn' 8% Bﬁ 2ty aﬂ‘&*?‘hc?‘é’éé’é@"‘?%%e
wor ki ng wetation afhshenhit ta@omg&'gsommﬂa:mm axis and
h: ghly ra]EIOEaI bfosce EaANBE §5éd 't hold the cuttihgoesbilhe cutting
element of the bit As can be seen from FIG. 2, the tail part of

the bit is arranged in a tool holder 4 and retained
by a retainer 5. The tool holder or a plurality of
tool holders are aligned with respect to each other
10 and attached to a cutter support 6. The main
angles, providing the spatial orientation of each
cutting rotative bit, are determined by mounting of
the tool holder to the cutter support as will be
discussed hereinbelow. The tail portion 3 of the
15 Dbit and therefore the cutting rotative bit are held
in the tool holder rotatably around its
longitudinal axis and fixed in the axial direction.

The cylindrical or conical body is made, as a

rule, from alloyed steel, which has a substantial
20 elasticity and strength. '

The insert 2 (FIG. 3) is ring-shaped and can
be formed as a solid ring or a composite ring,
composed ¢of individual segments. The inner opening
of the ring can be cylindrical or conical while its

25 surface, which is in contact with the body, may be
flat or curved. In other embodiments of this
invention, the entire bit can be exclusively made
of one material.

The upper surface of the insert can be flat,

30 as shown in FIGS. 3a, 3b, 3c. It can also be
concave, as shown in FIG. 34 or convex,, as shown
in FIG. 3e. The outer surface of the ring which is
the front face of the bit always has a convex shape
formed by a generatrix of a cylinder, as shown in

35 FIGS. 3a, 3d, and 3e, or direct cone, as shown in



-7- 1 Stress in the brittle cutting elenment is

al rost—entirely conpressive— — Effecti-ve—operati on—ef—the bit unti
a | arge proportion of the cutting elenent 5 S
consunmed by normal wear providing |l ong bit service life.
The novel feaygowgsoydhi ch are considered as char act er i st pC1/U/896/02702

I nvention are set forth in particular in the appended cl ains. The

i nvention 10 itself, however, both as to its construction and its
met hod of operation, together with addiligpgal obj ects and advant ages
t hereof, wll be best understood fromthe foll ow ng description of
speci fic enbodi nents when read in connection with 15 the acconpanyi ng

dr awi ngs. Brief Decription of the Draw ngs FIG 1is a

vi ew schemati cal II)/ sm.ngq pbr inverse cone, as shown in FIG. 3b.
Outer contour of the cutting element can be
straight one, as shown in FIG. 4a, or stepped one,
as shown in FIG. 4b.

5 ' Shape of the cutting element in cross-section
can be round, as shown, in FIG. 4c, or polygonal,
as shown in FIG. 4d, or daisy-shaped, as shown in
FIG. 4e. '

The insert, as a rule, is made of hard wear
10 resistant materials, preferably sintered hard
alloys of the tungsten carbide group. The convex
shape of the front face ofthe insert is preferable,
since the cutting forces are directed toward the
center of the ring and are resolved into mainly
15 safe compressive stresses, instead of tensile
stresses which are very dangerous for brittle
materials like the hard alloys the insert is
composed of.
The convex shape of the front face of the bit
20 also contributes to more efficient removal of the
destroyed rock from the cutting 2one due to
dispersing of cuttings to both sides of the bit.
The connection of the insert to the body can
be performed by brazing, in particular for the
25 composite ring, with use of high temperature
brazing filler  metal, or performed with
interference for press fit. The ring-shaped insert
provides semi-closed containment of brazing
materials to ensure durable and reliable joining of
30 the body and insert which is particularly important
in condition of dynamic loads. The press fitting
on the other hand, eliminates residual thermal
stresses which are characteristic of high
temperature brazing due to different expansion
35 coefficients of the joihed elements.



mechani sm of rock destruction; FIG 2 is a view, showing a

C Hag—tev+ee—26—provi ded wHHh—tHre—couttt+ng—rotatt+ve—bHit—n
accordance with the present invention; FIG 3a is a view, show ng
t he inventive cutting rotative bit with cutting element, having

the front facavebsgrogy! i ndrical shape and back face 25 of a pétrRUssmhame;
FIG 3b is a view, showing the inventive cutting rotative bit with
cutting el enent, having the frant face of an inverse conical shape and
back face of a flat shape; 30 _HG_3c is a view, showing the

I nventi ve cutting rotative bit with cUtting el enent, having t he
front face of a direct conical shape and a back face of a flat shape;
FIG 3d is a view, showing the inventive 35 cutting rotative bit with
cutting el ement, Having The solid bits which are not subdivided into

the body and insert are recommended for cutting of
non-abrasive materials. It must be subjected to a
special thermal treatment, for example, isothermic
5 quenching to provide different hardness of the body
portion and cutting element portion of the bit.

The main new feature of the present invention
is that the inventive method is performed so that
the cutting rotative bit is oriented to the surface

10 of the rock to be cut at an attack angle 8 which
exceeds 90°, a shown in FIGS. 2 and 5b.

Skew angle a shown in FIGS. 5a and 5c¢, is
measured in the plane of the cut rock surface and
is the angle between the projection of the bit

15 longitudinal axis and the direction of bit motion.

The skew angle determines a cutting force C,
providing the rock cutting (C = Q cos a) and
rotating (crushing) force Q.,, promoting rotation
of the bit around its own longitudinal axis

20 Qu = Q sin a).

The tool attack angle 8, in combination with
tool skew angle o provides favorable conditions for
optimization of the main parameters of the tool
(including a rake angle ¥ and a relief angle § of

25 the bit cutting edge).

The spatial orientation of the tool which is
determined by attack angle f and skew angle «
imparts the following properties:

- The front face of the bit is the convex

30 surface of the insert, while the back
face of the tool is the end surface of
the insert:

- The rotation of the tool arocund its

longitudinal axis (FIGS. 5b and 5¢c)
35 occurs due to rolling of the bit cutting




- 8- 1 the front face of a cylindrical shape and a back face of a
coreavre—shape; —H-&—3e is a view, shew ng the—+nRvent+ve

cutting rotative bit with cutting elenment, having 5 the front face of a
cylindrical shape and a back face of a convex shape; FIG 4a
IS a view, Sheyhbéerefe i nventive cutting rotative bit wpdresssnzmt e
cutting el enent on a cylindrical bit body; 10 FIG 4bis a
view, show ng the inventive cutting rotative bit with multiple
cutting el enents on a stepped cylindri,cal_ body; FIG 4c is a
vi-ew, show ng the inventive cutting rotative bit with cutting el enent,
having 15 the round snooth shape in cross-section; FIG 4d is a
vi ew, showi ng the inventive cutting rotative bit with cutting el enent,
havi ng the pollygonal shape edgeraisoneg diie eorresponding $uffade ¢f a

view, showi ng the inventive 20 gyiting I’Mrl ‘ﬁﬁebhht!}?{ahofuiﬁénﬂoﬂffmm

havi ng a dai sy shape in cross-sectlon I's a plan
view of the inventive cut t i PRPeRE Miovre bMir RoFPRg COMPAeA RS &t
FIG 5bis a view, showing the neric@fondomgircedgentratediby pérédagutti ng

Lfggg'n;’el ﬁi/gm Con: gnd all vertical, plifiest"gbfSe) hiidf tandanEsal Frce . the

’ - The direction of the rectilinear motion

of the tool does not coincide with the
direction of cutting (breaking) of the
rock, which is different for each point

10 of the cutting edge of the toocl, as

shown in PIG. 5c.

- Instantaneous values of rake angle ¥; and

a relief angle §; vary contiously from
point to peint along bit cutting edge

15 (arc AE, FIG. 5c¢).

At the point B (FIG. 5c) the relief angle §,
has its maximum positive value. Moving away from
the point B to the right and to the left, this
angle reduces (sin §; = sin §, cos €;) and assumes

20 its zero value at point D and a negative value at
point E. The geometrical correction of the relief
angle of the tool by introducing the positive angle
Aé (FIG. Sb; A§ = cos B sin a) provides a positive
relief angle along the whole cutting edge of the

25 bit (the arc AE in FIG. 5c). Therefore, this
condition, necessary for high rock stress
concentration at the cutting edge, is maintained.

Under the condition |A§| = |§,], the relief
angle of the tool at the point E is zero.

30 Therefore, on the radial line at E, self-sharpening
occurs because of continuous removal of back face
material that would interfere with maintaining the
positive relief angle along the entire cutting
edge. Self-sharpening proceeds around peint E at

35 the same time as wear occurs along the remainder of

SUBSTITUTE SHEET (RULE 26)



FIG 5c is a view, show ng cross- sectlon of the |nvent|ve cuttlng

r otatrve—prt—amd—36-— Fl &

cutting rotative bit while cutting. Best Nbde of CarrV|ng CUt the

| nventi on A cutting tool (FIGS. 2, 3 and 4) in accordance with
the present irwewgénzmm has a body 35 which is identified w thpcrisssmams
nuneral 1 and a -9- 1 cutting

el ement or an insert which is identified with reference nuneral 2.

The body is further provided with a fa4 part 3 which contributes to
rotation of the bit about its longitudinal axis and 5 can be used to
hold the cutting tool. As can be seen fromFIG 2, the tail part
of

1 the cutting edge.

At the point B in FIG. 5c, the rake angle ¥,
has its maximum hegative value. Moving from point
B to the right or to the left increases this angle

5 so as to assume its zero value at the point D and
its positive value at the point E. Therefore, at
the point E the thrust force per unit length will
be maximal, when compared with remaining points of
the cutting edge of the tool over the arc AE in

10 FIG. 5c. Therefore, the intensity of friction and
wear is maximum at E and, in combination with the
zero value of the relief angle, provides conditions
which are close to machine tool sharpening. With
the introduction of the positive angle of

15 correction Ay, FIG. S5b, the effect of self-
sharpening is further increased.

The negative rake angle of the tool, which is
maximal in central part of the cutting edge,
contributes to the self-protection against

20 overloading. A negative rake angle generates a
lifting force which lifts the tool from the rock.
Such overloading is usually caused by the increase
of the hardness of the rock to be broken.

The continuous rotation of the tool around its

25 longitudinal axis is reliable due to the following
factors:

- Absence of substantial resistance to the
rotation along the back face of the tool
due to the positive relief angle; and

30 - Use of substantial cutting force C (as

compared with the thrust force), which
- is produced by the drive of the cutting
equipment to form the significant Q...

The nature and the axial direction of wear of

35 the tool along the back face in combination with

SUBSTITUTE SHEET (RULE 26)



the bit is arranged in a tool holder 4 and retained by a retainer 5.

The—tgol hol der or a pluab+y of — tool helders are—aHgred—w th

respect to each other 10 and attached to a cutter support 6. The main
angl es, providing the spatial orientation of each cutting rotative
bit, are detekygspdody nMounting of the tool holder to theceeseberror
support as wll be di scussed hereinbelow. The tail portion 3 of the 15
bit and therefore the cutting rotative bit are held in the tool

hol der rotatably around its | onghfgudi nal axis and fixed in the
axi al direction. The cylindrical or conical body is nade, as a
rule, fromalloyed steel, mhich has a substanti al elasticity and

strength. The insert 2 (FIG 3) is ring- shaged and can
formed as a solidlri nfher ecrkifiais e rengyal by cepbesehprpening w"d’ual
segnents. The inner opAdtidl valued oEhthéirel vl ahgleyalonyitid wiolzoni cal

while its 25 surfacsu%hea§el ch%ﬁEagoo\in t‘ﬁ.m%[ego% r@é’fﬁﬁent flat

or curved. | n ot her the entire bit
can be excl usivel y rm@Beratiomfofokhe kacdk iia the cutting mpde wpbil té'l?rface

of the insert cansbe yéat, s@&tmﬁn\wcbﬁsﬁhﬁ tRé. indertic. It can also

be concave, as shown jn F IG 3e.
The outer surface of the r*lh \ﬁ%téﬁgl ang O Wgﬁ?ggﬁg o‘{iﬁ%e{
al ways has a convex shugsent invmncga daayn:bagwiwénrth@ arangecofiMierto as

shown in 35 FIGS. 3233284, ahé SRewlingld eah B PLtIHh theVPahde of 5°
to 40°. The rake angle can be within the range of
10 plus 15° to minus 15°. The relief angle can be
within the range from 0 to 20°. The included angle

can be within the range of 50° to 100°.
While the invention has been illustrated and
described as embodied in a method of cutting and a
15 cutting rotative bit, it is not intended to be
limited to the details shown, since various
modifications and structural changes may be made
without departing in any way from the spirit of the

present invention.



- 10 - 1 FIG 3c or inverse cone, as shown in FIG 3b. Cut er

contour—of—the—cut t | ng—etermrent can—be strargit—ome,—as—shown in FHG
4a, or stepped one, as shown in FIG 4b. 5 Shape of the cutting
el ement in cross-section can be round, as shown, in FIG 4c, or

pol ygonal , wo gsnz7é620wn in FI G 4d, or dai sy-shaped, as showcrmns9sn2707 Fl G
4e. __The insert+—as—arule, is made of hard wear 10 resistant

materials, preferabl d har d al l oys of the tungsten carbl de
group. The co m m\ll“j jﬂ!&igm the front jgace ofthe inserf7 ,1“§ i abl
si-nce the cutt rected toward the centjer "of K HA&QBEEN
and are resol ved |nto mai nly 15 safe conpressive stressds, i MREPLAGEDOS

tensile stresses which are very dangerous for brittle mat er rats
| i ke. the hard alloys the insert is

1 1. A cutting self-rotating and self-sharpening
tool, comprising a rotatable cutting element;
and means for holding said cutting element so
that said cutting element has an attack angle

5 exceeding 90°, and a skew angle at least 5°.

2. A cutting self-rotating and self-sharpening
tool as defined in claim 1, wherein said
cutting element has a convex front face.

3. A cutting self-rotating and self-sharpening
10 tool as defined in claim 2, wherein said
convex front face has a shape selected from
the group consisting of a cylindrical shape,
a direct conical shape and an inverse conical
shape.

15 4, A cutting self-rotating and self-sharpening
tool as defined in claim 1, wherein said
cutting element has a back face with a shape
selected from the group consisting of a
convex shape, a concave shape, a flat shape

20 ~and a combination of said shapes.

5. A cutting self-rotating and self-sharpening
tool as defined in claim 1, wherein said
cutting element has a longitudinal section
with an outer shape selected from the group

25 consisting of a straight shape and a stepped
shape.

This Sheet Has Been Rep

[T




conposed of . The convex shape of the front face of the bit 20
al se—eentri butes to nore—efHci ent +~enpval of +he- dest+roeyed—r ock from

the cutting zone due to di spersing of cuttings to both sides of the
bit. The connection of the insert to the body can be perforned
by brazing, ixdegdegul ar for the 25 conposite ring, W th pegeus9éndrdboh

t enperat ure _brazing—F++ter— netal, or per f or med wth .

i nterference for ress i ng- shaped i nsert provi des sem -cl osed
contai nment of b !‘U““Mﬁ!“al s to_e gure durabl e and reliable joining
of 30 the body is parti uIarIy | mpor t ant in condition
of dynam c | oads. The press fitting on the other hand, elimnates

resi dual thernal stresses which are characteristic of high
tenperature brazihg dée t@ ddttimntserfMavtating5 andoaldl fisharpenfinghe
joined el ements. tool as defined in claim 1, wherein said

cutting element has a transverse section with
an outer shape selected from the group

5 consisting of a round shape, a polygonal
shape and a daisy shape.

7. A cutting self-rotating and self-sharpening
tool as defined in claim 1, wherein said
cutting element has the attack angle between

10 90° and 120°.

8. A cutting self-rotating and self-sharpening
tool as defined in claim 1, wherein said
cutting element has the skew angle between 5°
and 40°.

15 9. A cutting self-rotating and self-sharpening
tool as defined in claim 1, wherein said
cutting element has a relief angle between
-15° and 15°.

10. A cutting self-rotating and self-sharpening
20 tocl as defined in claim 1, wherein said
cutting element has has a relief angle

between 0 and 20°.

1l. A cutting self-rotating and self-sharpening
toocl as defined in claim 1, wherein said
25 cutting element has an included angle between
50° and 100°.

This Sheet Has Been
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- 11 - 1 The solid bits which are not subdi vided into t he

body—amd—sert—areTecomended—or—cuttigof Tnon- abr astvematertats:

It rmust be subjected to a special thermal treatnent, for exanple,
isothermc 5 guenching to provide different hardness of the body
portion and cwoeemgorl enent portion of the bit. Theporaisvserer
feature of The present Tnvention Is that the inventive nethod is

performed so tlng rotative bit is oriented to the surface
10 of the rlmm l":l"ll ﬂi’iﬂ an attack -2q¢l e [err] which exceeds
90[err], a shown¢intFl Skew angl e a shown in FIGS.
5a and 5c S nmeasur ed |n the pl ane of the cut rock surface and

is the angle bet ween the projection of the bit 15 | ongi tudi nal axis and
the direction of Bit #®ti oh. cutting selfirotatdngrayic selrsharperdngutting

force C, provi di ng th@odPCKsCHUfH.BGd( Gn~ Q1% 1, 2Wflerein s%&at' ng
n

(crushing) force Qerr], ng ro atlon of the pit arou Its own
| ongi tudi nal axis 20 é%géf . has a pqﬁ gﬂ%l aned@rangl e

[err], in conbination mnttcorrectmmn, pkewddﬂggecuttﬁnguemamemayamabke

(Phel uding a rakeang e [ Erireanidy.,  elRhitipi 3Bh°rorfiasa s (& g |
cutting edge). fﬁ@l gﬁ??d? orlenF8F|5h'oPmFﬁ@ thols whi Skews

determ ned by attack angl argle,] fadd akecatesack eargle. inparts the
foll owi ng properties:

13. A method of cutting, comprising the steps of
providing a rotatable cutting element;

10 mounting said cutting element by mounting
means; and displacing said mounting means so
that said cutting element has an attack angle
exceeding 90°, and a skew angle.

14. A method as defined in claim 13, wherein said
15 mounting includes mounting said cutting
element so as to provide the attack angle of

said cutting element between 90° and 120°.

15. A method as defined in claim 13, wherein said
mounting includes mounting said cutting
20 element so as to provide a skew angle of said
cutting element between 10° and 40° for both
gides of inclination.

16. A method as defined in claim 13, wherein said
mounting includes mounting said cutting
25 element so as to provide a rake angle of said
cutting element between -15° and 15°.

17. A method as defined in claim 1, wherein said
mounting includes mounting said cutting
element so as to provide a relief angle of

30 said cutting element between 0 and 20°.

This Sheet Has Been Replaced
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- The fr_ont face of the bit is the convex 30 surface of the

| NSETtTwT e e ack Face-uf—tire—toot—+s—the-end—surface-
of the insert; - The rotation of the tool around
its | ongi tudi nal axis (FIGS. 5b and 5c) 35

occurs due tow@bépiege of the bit cutting ' PCT/US96/02707

- 12 - 1 edge al ong the correspondi ng surface of

the rock under the action of the rotary nonent Merr].
Merr] is the couple of the frictional force generated by

foerce Qerr] 5 (and thrustlégrce) and tangential force Q
- The direction of the rectilinear notio ; ... of the tool does
not coincide with the .

‘e' hd ..‘..\'n

-
-

CRACKS TRAJECTORY
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direction of cutting (breaking) of the rock,
di " ' 10 ' of—the—cuttrng edge
as shown in FIG 5c.

rake angle [err] and
wo9sn2700i Nt to point along bit cutting edge 15 pCriuse6/02707
" At the point B (FIG 5c) the relief angle

from

(arc AE, FIG b5c).
[err] has its maxi mum positive value. Mwving away from

Btothe right and to the left,
[err] cos [err]) and assunes 20

val ue at
of the tool

cos Jerr] sin a) provides a positive
cutting edge of the 25 bit (the arc AEin FIG 5c).
rock stress concentr

condi ti on,

cutting edge,

the relief

the radial line at E,

renoval of

t he pod4
Sel f - shar pe

along the r

which is

£ ol R 1
Ul trne toor,

- | nst ant aneous val ues of

arelief angle [err] var

ero value at point D

point E. The geonetrical correction of the rel
by introducing the positive angle [err] (F

necessary
i's mai ntai ned.

for high

angl e of the tool

e

sel f - shar peni ng

mat eri al

CUTTING DIRECTION

at the point Eis zero.

Under the condition [

occurs because of

y contiously

t he poi nt

this %/6 angl e reduces (sin [err] = sin
Its

and a negative
| ef angl e
G b5b; [err] =

relief angle along the whole
Therefore, this

ation at the
err] = [err]

30 Therefore, on

cont ous

that would interfere with nmaintaining

relief angle along the entire cutting edgenN
bceeds around point E at 35 the sane tine as occurs

ST,

3200 & P

PENETRATION DIRECTION




- 13 - 1 the cutting edge. At the point Bin FIG 5c, the

r ake—angtre—tetrr+i— has—+ts—frax -Hrumrregatt—ve—vatroe~—Mvi ng—f—ﬁeﬁﬁ-p-m—n-t——
Btothe right or to the left increases this angle 5 SO as to assune its
zero value at the point D and its positive value at the point E.
Therefore, at wogérrRzhe point E the thrust force per unit | ermgtiusesbiro?

be maxi mal, when conpared with remaini ng points of the cutting edge
of the tool over the arc AE in 10 FIGngys Therefore, the intensity of
friction and wear is maxinmumat E a in conbination with the

zero value of the relief angle, provides conditions which are close to
machi ne tool sharpening. Wth the introduction of the positive angle
of 15 <correction [err], FIG b5b,- the effect of self-

sharpening is further incr eased. The negative rake angle of the
tool, which is MR ntral part of the cuttlng edge,

contributes to the se bn Ggal nst

adeo

F/G. 3

aY<0

Fl1G. 3e

ay>0

FI1G. 3d

2%>0

Fl6. 3a




20 overl oadi ng. A negative rake angle generates a lifting force
whi-eh—fts—ttre—toot—f+om t he-reck————Suchovertoading—+susuatty —caused

by the increase of the hardness of the rock to be broken.
The continuous rotation of the tool around its 25 | ongi tudi nal axis is
reliabl e due iwpédagedol | owi ng factors: - Ab FTOES96/02707
substantial resistance to the rotation along the back face
of the tool due to the positive relief angle; and 30
- Use of substantial cutting force C ﬂg conpared with the
thrust force), which duced by the drive of, the cutting
equi pnent to formthe significant C{err] The nature and axi a
direction of wear of The tool along thegback tace In conblnat|‘$.mnth
-7 14 -
= & ~ Ny
-T— —
= SIS T B Or s
AR —— t ,
: \\ waan™ o
AN ~”
o~

FlG 4e
FlG. 4d
F/G. 4c

4c
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FlG 4a
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1. the continuous renewal by self-sharpening to initial values of the

r ol e ——euttrg—edge—of—the—tool- provides—for—
ef ficient operation of the tool in the cutting node until the 5 wear
substantially consunes the insert. The attack angle in accordance
with the wWo egf012 i nvention can be within the range of 90PET/U$96102707
120[ err]. The skew angle can be within the range of 5 to 40[err]. The

rake angle can be within the range of 10 plus 15[ err] to mnus 15[err]. The
relief angle can be | within the range fromO to 20[err]. The included
angl e can~Qe w tlhign e range of 5%[6”] to 100[err]. VWi | e
the i nventio?éh rden YLl usgrated and descri bed as enbodied in a
net hod of cu® i p u‘?;, ®|WXting rotative bit, it is not intended to be
LD Al P nce various nodi fi cati ons and

A <M t hout departing in any my_&romthe

limted to theldptadlls X
structural chf -ﬁ’\‘::,'qu'/

spirit of /}f\\‘?*{}\:‘,émm
' N2l

4

DIRECTION
OF BIT
MOTION




-15 - Caims 1. Acutting self-rotating

ant—setf=—slrat |JCII; L) t

and nmeans for holding said cutting el enent so that said cutting
el ement has an attack angle 5 exceeding 90[err], and a skew angle
2. A cuttingwedkkreypt ati ng and sel f - shar peni ng t opcrAssszfarned
in claiml, wherein said cutting elenent has a convex front face.
3. Acutting self-rotating and sel f-sharpeni ng 10 tool as def ined
inclaim 2, wherein said COHE?E front face has a shape sel ected
from t he group consi sting of ylindrical shape, a
direct conical shape and an inverse coni cal shape. 15 4. A
cutting self-rotating and sel f-shar peni ng tool as defined in
ctaim 1, wherein said cutting el enent has a back face with a
shape sel ected from ths fMyonsisting of a convex

shape, a concave shape, a fl at and a conbi nation of said

shapes.

1
CUTTING DIRECTION ’




.

57 A cutting self-rotating and sel f-shar peni ng

with an outer shape selected fromthe group 25

strai ght shape and a stepped shape.

-16- 6. A cutting self-rotating and s®Pf-sharpening to
defined in claim1l, wherein said cutting el enent has
a transverse section with an outer shape selected . -

fromthe group consisting of a round siegms?
pol ygonal shape and a dai sy shape. 5

self-rotating and sel f-sharpening tool as
claim1l1, wherein said cutting el ement has

P WHVV g

L

U ZAUS 2 6:8ER 996,

claim1, wherein said cutting elenent has a | ongitudinal

consisting o

section
f a

A cutting

A

defined in
the attack

amgl e between 90[trr] An¢uténgersdlf-rotating and self-sharpening ¢ool i ng _
self-rotating and sel fcmﬁﬁﬁﬁé ?@{an@? létting element; and meangefl ned in

claiml, wherein said_C

he skew

ut t1 n. - . .
angl e between 5[err] efﬁﬂtrlﬂb&%g said cutting elemeng so that @ langjtudinglr ot at i ng
sel f-sharpeni ng tool axigedf saild cutting element is oriented regarding a

surface to be cut at an attack angle exceeding 90°
5 and is oriented regarding a cutting direction at a

skew angle at least 5°.

2. A cutting self-rotating and self-sharpening tool as
defined in claim 1, wherein said cutting element has

a convex front face.

10 3. A cutting self-rotating and self-sharpening tool as
defined in claim 2, wherein said convex front face
has a shape selected from the group consisting of a
cylindrical shape, a direct conical shape and an

inverse conical shape.

15 4. A cutting self-rotating and self-sharpening tool as
defined in claim 1, wherein said cutting element has
a back face with a shape selected from the group

flat shape and a combination of said shapes.

consisting of a convex shape, a concave shape, a

20 5. A cutting-self rotating and self-sharpening tool as
defined in claim 1, wherein said cutting element has
a longitudinal section with an outer shape selected
from the group consisting of a straight shape and a

stepped shape.

'AMENDED SHEET



i n‘i cl"a‘i mi1, V\herm?m%ferrent has a rel ilePc-'."US 9 6 /og7 0 4 7
angl e bet ween -1(5}’&"””%%[{5&00' < 15 ‘pEAmstﬁEPnlggﬁn

self-rotating an
claim 1, wherein said clttfngsel nt has arelief
angl e between 0 and 20. -181. A cutting self-rotating and
sel f-sharpeni ng tool as ‘defined in claim1, wherein

ggbgnguagg{‘grﬂ emgnt hg$ cutting self-rotating and seﬂﬂsh_ﬁ?g{!ﬁm’g apel gPet ween
cutting sel f-rof ating Mn@ ﬂ%ﬁ%’?bén}“ﬂbef?'“ said CU?‘%‘& e@gb&ﬂ%ﬁ' I n

clai m 10, wherein sai da transverse secgpn withyieq owder shape sslectad

aﬂgul ar det cprrﬁ@mmthepgw}mi pregistingy of| anﬁ'otmsiels‘hap?, a Cerr]
snar peni ng, eterm ne [ I H sin sin [err
cos [err]), where [err%q%QghéE%\ﬁ/gp% éﬁa éc‘a&%glcseha?%'rr] Is an attack

angl e.
5 7. A cutting self-rotating and self-sharpening tool as

defined in claim 1, wherein said cutting element has
the attack angle between 90° and 120°.

8. A cutting self-rotating and self-sharpening tool as
defined in claim 1, wherein said cutting element has
~ 10 the skew angle between 5° and 40°.

9.  Acutting self-rotating self-sharpening tool as defined
in claim 1, wherein said cutting element has a relief
angle between -15° and 15°.

10. A cutting self-rotating and self-sharpening tool as
15 defined in claim 1, wherein said cutting element has
: a relief angle between 0 and 20°.

1. A cutting seif-rotating and self-sharpening tool as

defined in claim 1, wherein said cutting element has
an included angle between 50° and 100°.

ANMENDED SHEET



13 ‘A nmet hod of cuttin conprising the steps of_ _ ?@leﬁgqgoloz’lo’]
ounti g C‘1‘|II|I|H||HlﬂUﬁﬂ|I ILlﬁ di spl acing sai @ mount i ng means 4P EATUS

that sai'd cutting él effent has an attack angle exceed ,
and a skew angl e. A net hod7as defined in claim 13, m?&‘ ﬁgsl%ti d

15 nount i ng |ncludes nmounting said cutting el enment so
as to provide the attack angl e of - said cutting el ement between
90[err] and 120[err]. 15. A method as defined in claim13, wherein
sai d 1 ndanti Ag SutdtingssebEnrotating dand: t54%fwharpening| ement so
as to provide a skew gpghe A 8&adifined in claS#l g9 ﬁh&&%’i’h beayaen
10[err] and 40[err] for both sides of |ncI1nat| A

met hod as defined in EP3iME13, aRFdRei nhagi g @ Posi 1“%unt??@ﬁ}ﬁﬁludes
mounting said cuttinged®rection,elpeRiding dutting @lietertt rsaefangl e of

sai d cutting,el enent bet - 15[ er n 17 A
met hod as detined in gpﬁfﬁﬁfépg’whggg §§F§ %Lo g°%mLﬁ% %Flﬂgar?ncludes
mounting said cuttisgn (sin a el enmus sPp) aswherer i g & reke¥f angle
of angle, B is an attack angle.

13. A method of cutting, comprising the steps of
providing a rotatable cutting element;
10 mounting said cutting element by mounting
means: and displacing said mounting means so
. that said cutting element has an attack angle
" exceeding 90°, and a skew angle.

14. A method as defined in claim 13, wherein said
15 mounting includes mounting said cutting
element so as to provide the attack angle of

said cutting element between 90° and 120°.

15. A method as defined in claim 13, wherein said
mounting includes nounting said cutting
20 element so as to provide a skew angle of said
cutting element between 10° and 40° for both
sides of inclination.

16. A method as defined in claim 13, wherein said
mounting includes mounting said cutting
25 element so as to provide a rake angle of said
cutting element between ~-15° and 15°.

17. A method as defined in claxmla. whereln said
mounting 1nc1ude§ mbuntlng zsazd -cuttlng
element so as to provide a relief angle of

30 said cutting element between 0 and 20°.



30

said cutting el enent bet'vxé;ér'i'o and 20[err].

10

15

20

25

* C L M s *

Claimg

A cutting self-rotating and self-sharpening
tool, comprising a rotatable cutting element:
and means for holding said cutting element so
that said cutting element has an attack angle

exceeding 90°, and a skew an};;lefai'_.:.aaﬁé.;/.

A cutting self-rotating and self-sharpening
tool as defined in claim 1, wherein saig
cutting element has a convex front face.

A cutting self-rotating and self-sharpening
teool as defined in clainm 2, wherein saig
convex front face has a shape selected from
the group consisting of a t:'.yl:Lndr:Lca‘1 shape,
a direct conical shape and an inverse conical
snape.

A cutting self-rotating and self-sharpening
toel as defined in claim 1, wherein said
cutting element has a back face with a shape
selected from the group consisting of a
convex shape, a concave shape, a flat shape
and a combination of said shapes.

A cutting self-rotating and self~-sharpening
tool as defined in claim 1, wherein said
cutting element has a longitudinal section
with an outer shape selected from the group
consisting of a straight shape and a stepped
shapa.




