WD 2005/ 087415 PCT/ |1 L2005/ 000220 CUTTI NG TOOL AND
CUTTI NG | NSERT THEREFOR FI.ELD OF THE | NVENTI ON The
present invention relates to cutting tools of the type
in which a cutting insert is resiliently clanped in a
S&NU 2002682d1MI ng manner in an insert pocket. CTAL2005/000220
BACKGROUND OF THE | NVENTI ON Exanpl es of such cutting
tools are grooving tools, in which the insert holder
has the formof a generally rectangular bl ade, and
rotary slot- cutting tools, in which the insert hol der
is disc shaped with the cutting 10 inserts retained in
i nsert pockets around the periphery of the disc. In
both the grooving and the rotary slot-cutting cutting
tools, the insert pocket is located in a clanping
portion of the cutting tool and is defined between a
cl anping jaw and a base jaw. The cl anpi ng and base
jaws are resiliently displaceable with respect to .
each ot heCUENING T OOLANDI CURTING ENSERT THEREFQR! e
piece. A cutting portion 210 of a typical prior art
cutting tool is shown in Figs. 8 and 9. The cutting
portion 210 conprises an upper clanping jaw 212
connected to a | ower base jaw 214 via a rounded
aperture 216 with an insert pocket 218 defined
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BACKGROUND OF THE INVENTION
Examples of such cutting tools are grooving tools, in which the
insert holder has the form of a generally rectangular blade, and rotary slot-
cutting tools, in which the insert holder is disc shaped with the cutting
10  inserts retained in insert pockets around the periphery of the disc. In both
the grooving and the rotary slot-cutting cutting tools, the insert pocket is
located in a clamping portion of the cutting tool and is defined between a
clamping jaw and a base jaw. The clamping and base jaws are resiliently
displaceable with respect to each other and are formed from an integral
15  single piece.

A cutting portion 210 of a typical prior art cutting tool is shown
in Figs. 8 and 9. The cuiting portion 210 comprises an upper clamping jaw
212 connected to a lower base jaw 214 via a rounded aperture 216 with an
insert pocket 218 defined between the clamping and base jaws 212, 214.
20  The clamping and base jaws 212, 214 have clamping surfaces 220, 222



cutting insert 226. The upper and | ower abut nent
surfaces 228, 230 5 converge rearwardly fromthe
forward end of the cutting insert 226. As can be seen
in Fig. 9, when the cutting insert 226 is retained in
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apart the clanping and base jaws 212, 214 and the
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20 Clearly, the prior art cutting tools are disadvantageous since only
partial abutment between the upper abutment surface 228 and the clamping
surface 220 of the clamping jaw 212 results in a situation in which the
cutting insert is less rigidly retained in the insert pocket 218 than if these
surfaces where in abutment in both their forward and rear regions.

25 A solution to the above mentioned problem is proposed in US
6,234,727 B1 which describes a cuiting tool having a resilient clamping
mechanism in which the clamping jaw comprises a first namrow bridge

section connecting the clamping jaw to the body portion of the cutting tool

and-a- second narrow bridge section which-extends generally towards the



second cl anpi ng surface. The second narrow bri dge
section is generally situated between the recess and
an aperture and gives rise to a second resilience
axis of rotation. The first narrow bridge section is
situated generally between the aperture and the upper
side of the clanping jaw an8l 5 gives rise to a first
resilience axis of rotation. The clanping jaw has .a
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resilience axis of rotation lie on the line of action of second force and the
fact that the second. resilience axis of rotation is formed by the second
.nan:ow bridge section between the recess and the aperture, is a’
constructional restraint that leaves little room for freedom of design of the

25 clamping jaw and consequently limits the design of the cutting insert.
) [usert PA0E 30 34 45 an object of the present invention to provide a cutting tool of
the type in which a cutting insert is resiliently clamped in a self-retaming

manner, wherein the aforementioned disadvantages are significantly
reduced or overcome.

AMENDED SHEET



manner, wherein the aforenenti oned di sadvant ages are
significantly reduced or overcone. AMENDED SHEET - 3A-
US Patent 5,743,680 discloses a cutting tool in
accordance with the pre characterized part of the

i ndependent clains of the present invention. The two
sub- clanping jaws are not independently resilient and
in addition the forward partiial surface of the
cutting insert is negatively3ﬁﬂclined. The arrangenent
provides a 5 rearward acting clanping force conponent,

whi ch prgﬁggts cuttigghinsert from being pulled out
of the hdfueent®é43.65Q disclparsta quiting taed it avspadance with the pre-
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@Opﬁgﬁpgsdgﬁgmdﬂé forward end of the pocket to a
rear end thereof,” the clanping jaw conprising two
el ongat ed sub-clanping jaws separated by an el ongated
forward recess, the cutting insert is resiliently
clanped in the insert pocket between the two
el ongat ed sub-cl anping jaws and the base jaw,
characterized in that the two sub-clanping jaws are
el ongated and i ndependently resilient and the forward
recess i s el ongated.
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Generally, the elongated forward recess nmay extend
froma first opening adjacent the insert pocket in a
generally rearward direction and in a direction away
fromthe base jawto a first term nation adjacent the
body portion. Typically, a rear recess may extend
adj acent the elongated rear sub-clanmping jaw in a
generally rearward direction faroma second opening
adj acent the insert pocket to a second term nation

adj ac h riion. neral ly, the base jaw
may %M@Emmgﬁdj acent the insert
pocket, the gl RBgahRA WioK Warrd 3R 6F giggir%n AVedfbh, tthere

have a forward clanping surface ad] nt the insert
pockef rpddehe @itbngdeoe@dcomaprising - wisentrdiodprj zod aegtting

have .a_rear cl appi surf.ace adjacent the i.nsert .
pockensert e st Houdtt coipsing « Betneotionanda (19m8ing etiop.
the forwifedclanging pafonCtanfisig §bhdeda®Sa clafnpdfSijateshd an
t he abut ment surface may be divided by abase recess

i nt o 1ASeHPORkel thasehehwern. dhe insee Rpsket axteyding S taepedkst

for way niﬁh@fré’o?\gard%ﬁﬂ%?&%gr@ Ctggn%&afer@% t surface

general ly opposite the re Ing surfate. 5 1In
accor dante viatiping $ocaodimspec twofeldim@igdr agedamping jaws
i nvent i on, hher IS %{%Vi ded an insert hol der
conprRARGd BY B gonssay ArGREFeS cl anpi ng portion, the
cl anpi NgtHR QiR inSH R feSiliBRl1ACIRADE P MeBinSrAPRiKRE bétdien
and an insert “pocket therebetween, the insert pocket
ext erbl W ¢leegried sybechkapingiemis agd die base jar, wharactenrdd ¢ that

t he f ol . d .thereof ..the clapping. jaw
comprig st fubibd B35 bIB g ihiGerde AP ki Sy e
by a forwandiredess écalGiszatedhar acteri zed in that the two
sub-cl anpi ng_j aws, are el ongat ed and i ndependently

resilient cfally, theralengateddepead recesy way axtepd from a first
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direction away from the base jaw to a first termination adjacent the body
portion.

Typically, a rear recess may extend adjacent the elongated rear
sub-clamping jaw in a generally rearward direction from a second
opening adjacent the insert pocket to a second termination adjacent the body
portion.

Generally, the Base jaw may have an abutment surface adjacent
the insert pocket, the elongated forward sub-clamping jaw may have a
forward clamping surface adjacent the insert pocket and the elo'ngated rear
sub-clamping jaw may have a rear clamping surface adjacent the insert
pocket, the abutment surface being generally opposite the forward and
rear clamping surfaces.

If desired, the abutment surface may be divided by abase recess
into a forward abutment surface generally opposite the forward clamping

surface and a rear abutment surface gencrally opposite the rear clamping
surface.



I n exanpl e enbodi nents, in a side view of the insert
hol der the forward and rear clanping surfaces lie on
a first straight line and the forward and rear
abutnent surfaces lie on a second straight |ine, and
the first and second straight |lines converge to a
point rearward of the insert pocket formng a first
acute angl e therebetween. |Ip exanple enbodi nents, in a
side view of the insert holder, the forward clanping
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abutment surfaces lic on a second straight line, and the first and second straight
lines converge to a point rearward of the insert pocket forming a first acute
angle therebetween, the rear clamping surface lies on a sixth straight line, the
sixth and second straight lines converge to a point rearward of the insert
pocket and form between them a fourth acute angle, the first and sixth straight
lines are non-collinear and the first straight line passes through the rear sub-
clamping jaw. |

Typically, the elongated forward sub-clamping jaw may have a
length that is greater than a terminal width thereof. _

Further typically, the elongated forward recess may have a length
which is greater than the terminal width of the elongated forward sub- -
clamping jaw.

Yet further typically, the elongated rear sub-clamping jaw may have
a length that is greater than a terminal width thereof.



sections, a forward section adjacent the cutting
portion, a rear section distal the cutting portion
and a m ddl e section | ocated between the forward and
rear sections, wherein in a side view of the cutting
insert, the upper locating surface forward section
and the |lower locating surface lie on third (L3) and
fourth (L4) straight lines, respectively, and the
upper locating surface rear segtion lies on a fifth
straight line (L5) that fornms a third acute angle
(a3) with the fourth straight line (L4), and the third
(L3) and IhiattdrdafdeSyitls tirthirdspeki oihegresenpinvestidn, fdede is
characterized in that the third (L3) and_ fourth (L4)
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cutting . . .
locating portion, the locating portion comprises an upper locating surface and a

lower locating surface, and with the cutting insert retained in the insert pocket
the upper locating surface abuts the forward and rear clamping surfaces and the

lower locating surface abuts the abutment surface, and



insert retained in the insert pocket the forward
section of th.e upper locating surface abuts the
forward cl anpi ng surface, the rear section of the
upper locating surface abuts the rear clanping
surface, the lower |ocating surface abuts the

abut ment surface, and in a side view of the cutting
insert, the upper locating surface forward section
and the lower |locating surface lie on third and fourth
straight I|ines, respectively, that forma second

acute angle therebetsﬁe the upper |ocating surface
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in a side view of the cutting insert, the upper locating surface forward
section and the lower locating surface lie on third and fourth straight lineé,
respectively, that form a second acute angle therebetween, the upper
locating surface rear section lies on a fifth straight line that forms a third
acute angle with the fourth straight line, and the third and fifth straight lines
are non-collinear.

Typically, the forward and middle sections of the upper locating
surface may form a first obtuse interior angle therebetween and the middle
and rear sections of the upper locating surface form a second obtuse
exterior angle.

If desired, the insert holder may be provided with a
protuberance having a rear stop surface adjacent the insert pocket, the
protuberance being located between the rear recess and a lower recess,
the lower recess extending from the rear of the insert pocket, in a

generally rearward



i nsert pocket the upper forward |ocating surface abuts
the forward stop surface. BRI EF DESCRI PTI ON OF THE
DRAW NGS For a better understandi ng of the present

i nvention and to show how the sane may be carried out
in practice, reference will now be nmade to the
acconpanyi ng drawi ngs, in V\,hl ch: Fig. 1 is a parti al
side view of a cutting porti’on of an insert hol der of
a cutting tool in accordance with a first enbodi nent
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Fig. 1 is a partial side view of a cutting portion of an insert holder of a
cutting tool in accordance with a first embodiment of the present invention;

Fig. 2 is a side view of a cutting insert of the cutting tool in
accordance with the first embodiment of the present invention;

Fig. 3 is a partial side view of the cutting tool in accordance with the
first embodiment of the present invention;

Fig. 4 is a side view of a cutting insert of the cutting tool in

- accordance with the second embodiment of the present invention;

Fig. 5 is a partial side view of a cutting portion of an insert holder of a
cutting tool in accordance with a secc;nd embodiment of the present
invention;

Fig. 6 is a partial side view of thé cutting tool in accordance with the
sccond embodiment of the present invention;

Figs. 7A is a partial cross sectional view taken along the line VII- VII
in Figs. 3 and 6 passing through the forward clamping surface and forward

section of the upper locating surface, showing the mechanism for



cross-sectional surfaces; 5 Fig. 8 is a partial side
expl oded view of a cutting portion of prior art

cutting tool; and Fig. 9 is a partial side view of the
cutting portion of the prior art «cutting tool. 10
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Attention is first drawn to8Figs. 1 to 3 showing a
cutting tool 10 in accordance with a first enbodi nment

of the present invention,.The cuttin t ool
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f or war d H&n? df #nparfial f‘ggv‘@g" @i‘ttg%&g’cqmlgomrgon 08t phor art
cl an&' &)ldfface 36 adj acent the insert pocket 24 to a

terninal® end 38. The el ongat ed forward sub-cl anpi ng |

aw 32 has a length dinension and a w dth di nensi on

and is bound along its |ength dinension b '
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36 and its termnal end 38, and a term nal w dth WClL
def i teoli 18tcompsisesepminsart hoder 39 andom guiting mggrydsy The msert
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15 portion 16 comprises an upper clamping jaw 20, a lower base jaw 22 and an

insert pocket 24 therebetween. The insert pocket 24 extends from a pocket
opening 26 at a forward end 28 of the pocket 24 to a rear end 30 thereof.

The clamping jaw 20 comprises two elongated sub-clamping jaws, an
elongated forward sub-clamping jaw 32 and an elongated rear sub-clamping

20  jaw 34.

The elongated forward sub-clamping jaw 32 extends from a

forward clamping surface 36 adjacent the insert pocket 24 to a terminal end

38. The elongated forward sub-clamping jaw 32 has a length dimension and

- a width dimension and is bound along its length dimension by a chip surface

25 40 on one side and an elongated forward recess 42 on the other side. The
elongated forward sub-clamping jaw 32 has a length L.C1 defined along its
length dimension between the forward clamping surface 36 and its terminal

end 38, and a terminal width WC1 defined at its terminal end 38 along its
width dimension between the chip surface 40 and the elongated forward



recess 42. The length LCl of the elongated forward
sub-clanmping ] aw 32 is greater than its term nal
width WCI. The el ongated forward recess 42 has a

length LRI defined between a first opening 44 and a
fwoxtosbemisi nati on 46. The length LRI of 5 ther/L2005/000220
el ongated forward recess 42%is greater than the
termnal width WOI of the forward sub-clanping jaw
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wi dt h defined.at i.ts termn '

o ORGSR S SsSrtieReS Teort e Pile P 28 disids the
re W6 | Sedd@ig 3ot tha figdtopeningoft hdjacent aherimadrt
W gﬁw@ . lﬂ@earercg%éess 52 exten sna 'aceth t he

el opghtictd today fistitermiration 46 gdjasent Sk hady pogiaveltal | y
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a e body

term natlon | acent t portion- 18, so that
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25

its ength dinmension by the el gngated forward recess
42 damphg jewda4 dwe & fengdeJyC2 defined along its length dimension

between the rear clamping surface 48 and its terminal end 50, and a terminal
width WC2 defined at its terminal end 50 along its width dimension. The
length L.C2 of the elongated rear sub-clamping jaw 34 is greater tha its
terminal width WC2.

A rear recess 52 extends adjacent the elongated rear sub-
clamping jaw 34 in a generally rearward direction from the insert pocket 24
towards the body portion 18, extending from a second opening 54 adjacent
the insert pocket 24 to a second termination 56 adjacent the body portion. 18,
so that the elongated rear sub-clamping jaw 34 is bound along its leragth
dimension by the elongated forward recess 42 on one side and the wear
recess 52 on the other side. In accordance with a preferred embodiment, the

rear recess 52 is an elongated recess having a length LR2 defined between



recess 52 on the other side. In accordance with a
preferred enbodi nent, the rear recess 52 is an

el ongated recess having a length LR2 defined between

WD 2005/ 087415 PCT/ JL2005/ 000220 10 the second
opedzaogosdns and t he second term nation 56, thechrangdinezzo
LR2 being greater than thelterm nal width W22 of the
rear sub-clanping jaw 34. The rear recess 52 separates

ST T e
ad] ag@%fer than'the terMaRl WidRWED of theWirGib BamRRg j19€34.1 or

| ocating the cutting insert 14 in the insert pocket 24
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cl anfacAting sufcs 2 obthepatnesingert 14 #hris ghe &% stop suface 60.
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Hach13: Fbe . forwards spnei®d being - loratapiadipoprintie2forwarl elagping
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Vi ci Ve “the termnal end 38 thereof. Simlarly,
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fromthe rear epnd 30 of. the insert ocket 24, in
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terminal end 38 thereof, Similarly, the rear sub-clamping jaw 34 has the

rear resilience axis of rotation R2, located in the vicinity of the terminal end

50 thereof. | |
20 | A lower recess 70 extends from the rear end 30 of the insert
pocket 24, in a generally rearward direction. The lower recess 70 separates
the protuberance 58 from the base jaw 22. The base jaw 22 comprises an
abutment surface 72 adjacent the insert pocket 24. The abutment surface 72
~ is generally opposite the forward and rear clamping surfaces 36, 48. The
25  abutment surface 72 is divided by a base recess 74 into a forward-abutment
surface 76 generally opposite the forward clamping surface 36 and a rear-
abutment surface 78 generally opposite the rear clamping surface 48. In a
side view of the insert holder 12, the forward and rear clamping surfaces 36,

48 lie on a first straight line L1 and the forward and rear abutment surfaces



is generally opposite the forward and rear cl anping
surfaces 36, 48. The 25 abutnent surface 72 is divided
by a base recess 74 into a forward-abutnment surface

76 generally opposite the forward cl anpi ng surface 36
awo a0wo8ams abut nent surface 78 general | y oppowinteostoezo
rear clanping surface 48. I a side view of the

i nsert holder 12, the forward and rear cl anping

surfaces 36, 48 lie on a first siraight line L nd
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third an stralg Ines L3, L4 converging to.
16 poaple &2 thepeticivaced, thie thinkaml fonrthgtraightlines IS, onerging
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f or wiRrapuRbP? earvas of et instes 76, 78 of the
i nsert hol dey: Li ral i ng%g
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the cutting insert 14 lie on straight |ines_ that

conveirajghttlimes that poiverzer the npinb PY rearwartoldhe insgyy pocket 24,
i t, .14 the cutting j 14 L nsert ed. i o
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urging t utting insert 14 rearwardly into the .
i nseld, theckiingAsert 14 can be inseried into the insert pocket 24 by simply

positioning the rear locating surface 62 adjacent the pocket opening 26 and
urging the cutting insert 14 rearwardly into the insert pocket 24.

20 A distance by between the forward clamping surface 36 of the
forward sub-clamping jaw 32 and the forward abutment surface 76 of the
base jaw 22 without the cutting insert 14 located in the insert pocket 24, is
less than A distance H; between the upper and lower locating surfaces 82,
84 of the cutting insert 14 taken at a forward clamping region 86 of the

25  cuiting insert 14, where the forward clamping surface 36 and the forward
abutment surface 76 would abut the cutting insert 14 with the insert located
in the insert pocket 24. Similarly, a distance h, between the rear clamping
surface 48 of the rear sub-clamping jaw 34 and the rear abutment surface 78

of the base jaw 22 without the cutting insert 14 located in the insert pocket



20 A distance hl between the forward cl anpi ng surface
36 of the forward sub-clanping jaw 32 and the forward
abut ment surface 76 of the base jaw 22 without the
cutting insert 14 |located in the insert pocket 24, is

| e¥@ 2000871418 di st ance H between the upper anddronsns/oco22o
| ocating surfaces 82, 84 ofi2 the cutting insert 14
taken at a forward clanping region 86 of the 25

cutting, insert 14, where, the faorward cl in Jr f
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I"ess istance H2 between the upper and | ower
| ocating surWwhegshe &Rtindhseft Tdhie inserted dugoiths Bisert pocket 24,

taken at a rear clanping region 88 of the uttjin

i nserthe foawarghwbeclamping 15y 32 [sfopred g vy fFoe ghe s, g 14 when
rear abut nen tface. i ;

| neet B VR pabitieBioh sy Bt Lafl oot GRbhPRG clemping
pockehrfede WA thb Eofutird i b@trharg edutfadel 765 tenshyr inertasing che
the insert pocket 24, the forward sub-clanmping _jaw 32
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cl anping reaqi 86, 1 ..l acat ed betwegn -t he.fo :
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76, Rk ehYmi tHE Ha&S]aR023 RenehOmdi iehdisRphe! eRA SR located
forward cl anpi ng surface 36 and the forward abut nment
sur f detwek. thi et eletpingt fveface a8 subthel mwap abumentwsuyréaces’s,

forced away fromthe, base.jaw 22 when the rear
cl amEheTEDY BRTTABELY SiofueatslveBabiden SRBPREqrtace 48 and

&:?E%Q%ﬁ%dﬁ%ﬁtsg%ﬁéﬁdt he rear abutnent surface 78,

y 1 ncreasing I stance between the rear

cl anpi ng sur Cagqdéhtignthe ciftinghinsertdd iaesilimntly dampedlcin the
lhs insert pocket 24 with the upper locating surface 82 abutting the forward and
rear clamping surfaces 36, 48 and the lower locating surface 84 abutting the
abutment surface 72, and the clamping jaw 20 exerts two independent
20  clamping forces on the cutting insert upper locating surface 82. A forward
clamping force F1 is exerted by the forward sub-clamping jaw 32 and a rear
clamping force F2 is exerted by the rear sub-clamping jaw 34. In contrast
to the prior art, the independence of the two clamping forces F1, ¥2 is not
dependent on whether or not the line of action of the second clamping force

25  F2 passes through the forward resilience axis of rotation R1.
In accordance with the first embodiment, in a side view of the
cutting insert 14, the upper and lower locating surfaces 82, 84 of the cutting
insert 14 lie on the straight lines L3, L4 and in a side view of the insert

holder 12, the forward and rear clamping surfaces 36, 48 of the clamping



Consequently, the cutting insert 14 is resiliently
clanped in the insert pocket 24 with the upper

| ocating surface 82 abutting the forward and rear

cl anpi ng surfaces 36, 48 and the | ower |ocating
swof2aes@sfads abutti ng the abutnent surface 72pcundodsios:2o
clanmping jaw 20 exerts two I3ndependent 20 cl anpi ng
forces on the cutting insert upper | ocating surface
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length LC2' of the_elon d.rear -cla |ng j aw
34" hEtweendhe Bt and sreop P‘é‘g (9} %WV‘?}? %Phe forward

and rear cl agpj g dance with the second embodiment, the upper locating
surface 827 of the cutting insert 14 is divided into three sections, a forward

20  section 92 adjacent the cutting portion 66, a rear section 94 distal the cutting

ﬁortion 66 and a middle section 96 located between the forward and rear

" sections 92, 94. The forward and middle sections 92, 96 form a first obtuse

interior angle B1 therebetween and the middle and rear sections 96, 94 form

a second obtuse exterior angle P2 therebetween. The first obfuse interior

25  angle B1 can be less, equal or greater than the second obtuse exterior angle
B2,

In 2 side view of the cutting insert 14°, the forward section 92 of

the upper locating surface and the lower locating surface 84 lie on the third

and fourth straight lines L3, L4, respectively, that form the second acute



surfaces 36, 48 of the forward and rear sub-cl anpi ng
jaws 32, 34, respectively. Reference nunerals marked
with a "prine" indicate nenbers of the second

enbodi nent of the invention which are simlar the
niNehIepH08148s of the first enbodi nent of the i nPENL2005/000220
with "unprined" reference MHunerals but which are

nodi fied as a consequence of the differences between
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upper | ocati surface, so that the thj d an
. slto Pa|sgmnd| § tilpe I the first and second stra1 t lines dL{ l{i converge

to the point P1 rearward of the insert pocket 24 and form between them the

first acute angle al. The rear clamping surface 48 lies on a sixth straight

20 line L6, the sixth and second straight lines 1.6, L2 converge to a point P3

rearward of the insert pocket 24 and form between them a fourth acute
angle a4.

The forward and rear clamping surfaces 36, 48 of the insert

holder 12° in accordance with the second embodiment do not lie on the

25  same straight line but have a stepped formation, generally complimentary to

“the stepped formation of the upper locating surface 82’ of the cutting insert

" 14? in accordance with the second embodiment. In other words, the first and

sixth straight lines L1, L6 are non-collinear and the first straight line L1, on

which the forward clamping surface 36 lies, passes through the rear sub-



are non-collinear. In other words, the third straight
line L3, on which the forward section 92 of the upper

| ocating surface lies, is a first given distance 10 di
fromthe rear section 94 of the upper |ocating
swiof2a3s748i nce the third and fifth |ines L3pcth26t6800220
not necessarily parallel, tize first given distance di
may be neasured at any conveni ent point of the rear
section 94 of the upper 1ocating surface, for .
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hol der_ 12' in cordapnce w t.h .t he..
b GG 18 | HESHSPaRE Seratr b disthie® B 308, bo cqul to the
~the ﬁﬂs{%ﬁ en SstALORN. Sife td fidnshd Hanhfaalt Bha T, Léare not

abutment surtaces 76, 78 he on the second straight
| i nenebdssatilyepdralielf thersdcascgiven distanbeyHe mayhbe mepsuredat any
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L1, i{nerdh6ldep1?2 in accordance with the first embodiment.
When the cutting insert 14° in accordance with the second

embodiment is inserted into the insert pocket 24° of the insert holder 12° in
20  accordance with the second embodiment and urged rearwardly, the forward
sub-clamping jaw 32 is forced away from the base jaw 22 when the forward
clamping region 86 is located between the forward clamping surface 36 and
the forward abutment surface 76, thereby increasing the distance between
the forward clamping surface 36 and the forward abutment surface 76.
25  Similarly, the rear sub-clamping jaw 34° is forced away from the base jaw
22 when the rear clamping region 88 is located between the rear clamping
surface 48 and the rear abutment surface 78, thereby increasing the distance

between the rear clamping surface 48 and the rear abutment surface 78.



necessarily parallel, the second given distance d2 may

be neasured at any 5 convenient point of the rear

cl anpi ng surface 48, for exanple, at its mdpoint. In

ot her words, the insert holder 12' in accordance wth
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© cufting insert 14° abuts the rear stop surface 60. Alternatively, an upper

forward locating surface 64 of the cuiting insert 14*, adjacent the cutting
portion 66, may-abut a forward stop 68 of the insert holder 12°. The forward

20  stop 68 being located adjacent the forward clamping surface 36.
As is well known in the art (see, for example, U.S. Patent No.
4,580,930 and U.S. Patent No. 4,887,945) lateral stability of the cutting
. insert 14, 14° (for preventing lateral movement of the cutting insert 14, 14’
with respect to the cutting tool 10, 10°) can be achieved by forming the
25  clamping surfaces 36, 48 of the clamping jaw 20, 20°, and the abutment
surfaces 76, 78 of the base jaw 22, with cross sectional shapes that mate the
corresponding abutted locating surfaces 82, 82°, 84 of the cutting insert 14,
14°. If desired, as shown in Fig. 7A, the clamping sutfaces 36, 48 of the
clamping jaw 20, 20°, and the abutment surfaces 76, 78 of the base jaw 22



Consequently, when the cutting insert 14' reaches its
final position and is precisely located in the insert
pocket 24' it is resiliently clanped in the insert
pocket 24' with the forward section 92 of the upper

| woandsregrasur f ace abutting the forward cl anpi pgr/EReEa®eR20
36, the rear section 5 94 of? the upper |ocating

surface abutting the rear clanping surface 48, the
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insert’ s upper locating surface 82°. A forward _

c| anjfishapddosross-sebtionad surfrenst ehiltdrpativiely, fo shewr in Fig. 7B, the

sub- ¢l anpi ng | aw d rear ¢l anpi ce B2

o SpRE Hytor 3l of Jpt & SRS A 36, S84 s pyffhont
€co i thay BYRNERAve ABsHHpEd chdds-
he {];?fa‘?g%’?ghbﬁg |fn%fr?t§£i€n]ﬁgvre gr %yoﬁpr ecl se?“;/ If)lgygte )

the adtibnd)@nd figaippedsid lowet boeating siefacepdR; 1826, 88401 the ¢néting
insert holder 12" nmay be, provided with a protuberanc
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| ocating surface 62 of the cutting insert 14' abuts
the rear stop surface 60. Alternatively, an upper
forward | ocating surface 64 of the cutting insert 14',
adj acent the cutting portion 66, nay abut a forward
stop 68 of the insert holder 12'. The forward 20 stop
68 being | ocated adjacent the forward cl anpi ng surface
36. As is well known in the art (see, for exanple,

U S. Patent No. 4,580,930 and U. S. Patent No.
4,887,945) lateral stability of the cutting insert

14, 14" (for preventing lateral novenment of the
cutting insert 14, 14" wth respect to the cutting
tool 10, 10') can be achieved by form ng the 25

cl anpi ng surfaces 36, 48 of the clanping jaw 20, 20",
and the abutnment surfaces 76, 78 of the base jaw 22,
wi th cross sectional shapes that mate the
correspondi ng abutted | ocating surfaces 82, 82', 84 of
the cutting insert 14,




14'. If desired, as shown in Fig. 7A, the clanping
surfaces 36, 48 of the clanping jaw 20, 20', and the
abut ment surfaces 76, 78 of the base jaw 22 WO

2005/ 087415 PCT11L2005/ 000220 17 may have convex
V-shaped cross-sections, and the upper and | ower

| ocating surfaces 82, 82', 84 of the cutting insert

14, 14" may have mating concaye V-shaped
cross-sectional surfaces. Alternatively, as shown in
Fig. 7B, the clanping surfaces 36, 48 of the clanping
jav&ﬁgl Q', and the abutnent 5 surfaces 76, 78 of the
basé Jaw 22 may have concave V-shaped cross- sections,
andl.t he uppecutting tdobvemplisiig i igseft ol dee @sd 3%utt8i ins@ the
of the cutting .insert. 14, .14' may have mating convex
V- SR GRTPARE § PR Peciott SddeclampAng BOgEn | n Fi gs.
7A and TE smbin ' isidli ' T ] ' ;
ol dor 15 pbRE PO ORRRR AR AT aiRhphBfut BRE! jpsen
nm Rasket Ahergbetwaa, tig msrs.pogket Axtanding rfgpme @opockeingrenigigny a
an R»?a&&%n&‘@ﬂtﬂ@é%&a %g%éftehh%réd%se”' the insert

hol'der conpri si ody portion and a cl anping

por ti on,thd klamphrenEwn gomprising riwo osuprdlanpige gaa sepajaed &y a

Cl??)i{’n é'aw and an insert pocket therebetween, the

i nsg& arg&?ﬁsé‘ta“gxtendi ng froma pocket opening at a

forwar d teneutdig i@t ROKitiEndPclamp&Rn BB IndeRYPotRS betvi@n the

cl anpi ng J aw conprising two sub-cl anpi ng jaws

sepHPatiEglapping jaysandkihe based®s and the cutting insert
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2. The cutting tool according to claim 1, wherein the elongated forward
sub-clamping jaw has a length (L.C1) that is greater than a terminal width (WC1)
thereof.

3. The cutting tool according to claim 1, wherein the elongated forward
recess has a length (LR1) which is greater than the terminal width (WC1) of the
elongated forward sub-clamping jaw.

4. The cutting tool according to claim 1, wherein the elongated rear
sub-clamping jaw has a length (LC2) that is greater than a terminal width (WC2)
thereof.

5. The cutting tool according to claim 1, wherein the elongated forward
recess extends from a first opening adjacent the insert pocket in a generally

rearward direction and in a direction



2. The cutting tool according to claim1, wherein the

el ongated forward sub-clanping jaw has a length (LCl)
that is greater than a terminal wwdth (WC 1) thereof.

3. The cutting tool according to claim1, wherein the

el ongated forward recess has a length (LRL) which is
greater than the termnal wdth (W 1) of the

el ongated forward sub-cl arrp\mlgjaw 4. The cutting

tool according to claiml rein the el ongated rear
sub-cl anpi ng jaw has a Iength (LC2) that is greater

than a term nal yvidthtg thereof. 5. The cutting
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abutment surface generally opposite the rear clamping surface.

9. The cutting tool according to claim 8, wherein in a side view of the
insert holder the forward and rear clamping surfaces lie on a first straight (L1)
line and the forward and rear abutment surfaces lie on a second straight line
(L2), and the first (L1} and second (L2) straight lines converge to a point (P1)
rearward of the insert pocket forming a first acute angle (al) therebetween.

10. The cutting tool according to claim 8, wherein in a side view of the
insert holder, the forward clamping surface lies on a first straight line (L1} and
the forward and rear abutment surfaces lie on a second straight line (L2), and the

first (L1) and second (L2) straight



‘abut nent surface generally opposite the rear clanping
surface. 9. The cutting tool according to claim 8,
wherein in a side view of the insert holder the
forward and rear clanping surfaces lie on a first
straight (LI) line and the forward and rear abutnent
surfaces lie on a second straight line (L2), and the
first (LI) and second (L2) straight |ines converge to
a point (P1) rearward of the&0Oinsert pocket formng a
first acute angle (al) therebetween. 10. The cutting
tool according to claim8, wherein in a side view of
t helindsregvergdoladmint (Phercheratd@blthe isRipotkds trhagea Iﬁirsﬁ Scute
rai ght |ine (LI) and the forward and
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Cutdonipgiisés) &4 forward end thereof, a cutting portlon havmg a cutting edge and,
at a rear end thereof, a locating portion, the locating portion comprises an upper
locating surface and a lower locating surface, the upper locating surface of the
cutting insert is divided into three sections, a forward section adjacent the cutting
portion, a rear section distal the cutting portion and a middle section located
between the forward and rear sections, and with the cutting insert retained in the

mmsert pocket the forward section of the upper locating surface abuts the forward



11. The cutting tool according to claim10, wherein
the cutting insert conprises, at a forward end
thereof, a cutting portion having a cutting edge and,
at a rear end thereof, a locating portion, the

| ocating portion conprises an upper |ocating surface
and a |l ower locating surface, the upper |ocating
surface of the cutting insert is divided into three
sections, a forward section éé]acent the cutting
portion, a rear section distal the cutting portion and
a mddle section |located between the forward and rear
sectiiopisg sarferentherephsection of ﬂl} unpsre}qcamlm siirfagel abwts tilgercar
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15. The cutting tool according to claims 11 or 12, wherein the cutting

insert is provided with an upper forward locating surface adjacent the cutting
portion, and the insert holder is provided with a forward stop surface adjacent
the forward clamping surface, so that when the cutting insert is retained in the

insert



i nsert pocket the rear |ocating surface abuts the rear
stop surface. 15. The cutting tool according to clains
11 or 12, wherein the cutting insert is provided with
an upper forward | ocating surface adjacent the cutting
portion, and the insert holder is provided with a
forward stop surface adjacent the forward cl anping
surface, so that when the cuBing insert is retained
in the insert -22- pocket the upper forward | ocating
surface abuts the forward stop surface. 16. An insert
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el g)ngal,t ed. ,17. The insert holder according to claim
wh& Gl ETEPSngat ed forward sub-cl anping j aw has a

| engt h ChdedotedARatin ibat greater than a termnal w dth
(WC1) thereof. 18. The insert hol der according to

cl ai m 1the toeubiclmities jaws memeleniatddonddndependaatls résilienhand
l e ' j reater than the termnal width

( 1@%%@%%%#%%6%%%‘% forward sub-cl anping jaw 19.
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the el ongated )
18. The msert holder according to claim 16, wherein the elongated

forward recess has a length (LR1) which is greater than the terminal width
(WCT1) of the clongated forward sub-clamping jaw.

19. The insert holder according to claim 16, wherein the elongated rear
sub-clamping jaw has a length (LC2) that is greater than a terminal width (WC2)
thereof.

20. The insert holder according to claim 16, wherein the elongated
forward recess extends from a first opening adjacent the insert pocket in a
generally rearward direction and in a direction away from the base jaw to a first
termination adjacent the body portion. |

21. The insert holder according to claim 16, wherein a rear recess

extends adjacent the elongated rear sub-clamping jaw



forward recess extends froma first openi ng adj acent
the insert pocket in a generally rearward direction
and in a direction away fromthe base jawto a first
term nation adjacent the body portion. 21. The insert
hol der according to claim 16, wherein a rear recess
ext ends adj acent the el ongated rear sub-clanping jaw
-23- in a generally rearward direction froma second
openi ng adj acent the insert p@gket to a second

term nation adjacent the body portion. 22. The insert
hol der according to claim 16, wherein the base jaw has
an indbetnBRNY réwiRGireatirE @it hshd dﬂ)%ﬁlhg aaa*a@éﬁeme,mgehepocket
el ongated forward sub-clamping jaw has a forward
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pocket f or Miggnssrt a%“é’ﬂ‘ﬂ‘ég ihelpin 231 yhereia i g stdgedsy of the
t Neip ol GrAiR th % 2 ElhRBB g shifSce lies on a first straight line (L1) and the

forward and rear abutment surfaces lie on a second straight line (L2), and the first

(L1) and second (L2} straight lines converge to a point (P1} rearward of the insert
pocket forming a first acute angle (ul) therebetween, the rear clamping surface lies
on a sixth straight line (L6), the sixth (L6) and second (L2} straight lines converge

to a point (P3) rearward of the insert pocket and form



on a sixth straight line (L6), the sixth (L6) and
second (L2) straight lines converge to a point (P3)
rearward of the insert pocket and form (P3) -24-

between thema fourth acute angle (a4), the first (L1)
and sixth (L6) straight |ines are non-collinear and
the first straight line (LI) passes through the rear
sub- clanping jaw. 26. A cutting insert conprising, at
a forward end thereof, a cuttfyng portion having a
cutting edge and, at a rear end thereof, a |locating
portion, the locating portion conprising an upper

| oaniwae hethfAfRrBNuR dn@efud) ORBHrAIL1P dhd 8%t (1Ld)Straight
upper | ocating surface belng_dlylded into three

sedilicp AL, noa-epam@rra@d thyelinst grpightljine dalt) passes hequeh plag rear sub-
por .l ear section distal the cutting portion and
a (%$§@P%ﬁ§%ction | ocated between the forward and rear
sectfi. ons, wheutghg insertaceniésing, eaty eoffortvar] end ttherepf, a cutting

i nsert he upper. | ocati surface . forward, sectio
anchortsn heiiae ® Piling PRy wih PGt acef ead diFeom 4 lpogiios P the
f oubédiing LfbktiGii tahpiding lah NGper 1ERALE shifRleY anda A Ao locating
upper_locating surface rear section |lies on a fifth
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straight. Lines for second acut.e ang| a2
t her egetlﬂ@e%.e 257 ({ﬁ{;@e gﬂtglpg Ag r‘fppgrc Eog?tg'ﬁwé“f%e forward
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t he, upper I ocating surface forma first obtuse,.
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e
(L4), and the third (L3) and fifth (L5) straight lines are non-collinear
-characterized in that |
the third (L3) and fourth (L4) straight lines form a second acute angle
(02) therebetween.
27. The cutting insert according to claim 26, wherein the forward and
middle sections of the upper locating surface form a first obtuse interior angle

(B1) therebetween and the middle and rear sections of the upper locating surface

form a second obtuse exterior angle(p2).



