15 August 2006 1 METAL CUTTING TOOL FIELD OF THE | NVENTI.ON The present
invention relates to nmetal cutting tools for use in turniﬁdy@mgr ging,
parting, and threading operations having an indexable insert with a
plurality of cutting edges. 5 BACKGROUND COF TIE I NVENTI ON Metal cutting
tools of this type are well known in the art. US Patent No. 4, 320,996

di scl oses a cutoff tool that enables narrow grooves to be produced. The
tool consists of a holder having a rkcess in one side face in which 10 a
cutting insert is |ocated and cl anped by neans of a center screw threadably
engageable with the holder. The insert is triangular and is provided with a
protruding triangular central portion, which is received in the recess,
whereas the renminder of the insert extends laterally fromthe hol der for
cutof f purposes. Since the insert has a protruding central portion, it is
one-handed, that is, if the 15 insert has been designed for a right-handed
tool, as shown in US 4,320,996, then it can only be used with a

ri ght - handed tool. US Pat eMERAL QUTTINGIDOMIsC| oses an i ndexabl e insert
for heavy- duty capabilities. The cutting insert has a plurality of cutting
edge portions - --------- - e------ 15 August 2006 -2- extending outwardly
froma central body portion. The insert is held in a pocket of a holder by
a clanp armeither fromthe side or fromthe top. The existence of the

cl anp arm sonewhat conplicates the structure of the hol der

'FIELD OF THE INVENTION
The present invention relates to metal cutting tools for use in turning,
grooving, parting, and threading operations having an indexable insert with a

plurality of cutting edges.

BACKGROUND OF THE INVENTION
Metal cutting tools of this type are well known in the art. US
Patent No. 4,320,996 discloses a cutoff tool that enables narrow grooves to‘ be
produced. The tool consists of a holder having a recess in one side face in which
10 a cutting insert is located and clamped by means of a center screw threadably
engageable with the holder. The insert is triangular and is provided with a
protruding triangular central portion, which is received in the recess, whereas the
remainder of the insert extends laterally from the holder for cutoff purposes.
Since the insert has a protruding central portion, it is one-handed, that is, if the
- IS insert has been designed for a right-handed tool, as shown in US 4,320,996, then
~itcan only be used with a right-handed tool,
| . US Patent No. 4,169,690 discloses an indexable insert for heavy-
~ duty capabilities. The cutting insert has a plurality of cutting edge poﬁions o




US Patent No. 5,308,197 discloses a machining apparatus, . 5 conprising a
hol der bar with a pocket nmenber that nmounts on the bar tHatAUFEI00N
insert. The insert has a nmount portion and a plurality of arns. The nount
portion |locating sides bear against a pair of positioning sides of the
pocket nenber. The pocket nenber conplicates the production and use of the
apparatus. Qther disadvantages include a clanping systemlimting the depth
of 10 cut. US Patent No. 3,613, 197-Hi scl oses an i ndexabl e and reversi bl e,
threadi ng or grooving insert. It includes an insert support that engages
the insert at the lower cutting edge. The insert support screws to the

t ool bodyextandingryyerdly fiom 8 eentrabgody poitionuJthe ihseri isited teppbckef cut. 15 US
Pat ent Appli.cation Publicatio . 2001/0022123 Al , escri bes in one
enbodi me a(@i%fg?&.cl"%?P aﬂﬂé‘ftg?r %Mﬁm‘. Fompthe 10Pa ﬁnstemsw@%pf with four
cutting i ' paced apart | ocations
10" 10, ‘,iﬁigﬁlgm ghﬁ.sg?lf%?éggﬂluﬂitcggs?S?E?ﬁg{@éfh&égﬁﬁﬁﬁng bit can, in
principle, also tG8cRatehe Nol if,3eR, El7entistioseé & hndhining apphraan, 10. ... and

that duri ng_‘ use faor the 20 .intended purpose a force is exerted on the
cutti n% PEFINg 3 oldes bap with ppedket memberthgt mounts wgdhe pasthaidiwldhe hol di ng

el enent : I | ' ans, .that...n principle the cutting bit
i's not st% Iellt% %ﬁ'seggégmsgﬁh%gcauﬂo ;lu-ltrilijgl§ Qorlg‘?n 4 p plygali nopﬁlﬁl@g'p § Moyt with 4
poi nt's obostipnt leitifgetides beae agdlfstt &) pairEupokifmiSe sied N6t K8 pocRASI L1 on with
three points of contact during use. This Is cleafly disadvantageous 25 .
because Mmembsans Theéapockpie mesaberi eomplicateh ethe yproiluegiond grd alsengfetheand i s

t her ef or ot Ll fi,ned. It i,s,an object of the.present invention to
provi de oD ef%?ﬁﬂf‘}/ﬂgage?dmie*depw g, systsm Sms@% ﬁij,f}eﬁﬁ’r i ng and
turniypg emerations, conprising an indexable cutting insert having a

plurality of cutting edges, wherein the cutting 15 August 2006
_ US Patent No. 3,613,197 discloses an indexable and reversible,

threading or grooving insert. It includes an insert support that cngages the insert
at the lower cutting edge. The insert support screws to the tool body and engages
the cutting arm in use, limiting depth of cut.

15 US Patent Application Publication No. 2001/0022123 Al,
describes in one embodiment (see Fig. 2) a holding element in which a cutting bit
with four cutting edges sits on the holding element at three spaced apart locations

- 10, 10", and 10". It is pointed out that the cutting bit can, in principle, also
touch the holding element at a fourth location 10" and that during use for the

20 intended purpose a force is exerted on the cutting bit so that the bit would
possibly no longer rest on the holding element at the location 10"". This means

‘that in principle the cutting bit is not stably seated. The cutting bit would be in
one position with 4 points of contact before use and then would move to another
position with three points of contact during use. This is clearly disadvantageous

25 because it means that the location of the cuiting edge changes and is therefore not
well defined.

It is an object of the present invention to provide a new metal cutting

~ tool, primarily for grooving, parting and tuming operations, comprising an

indexable cutting insert having a plurality of cutting edges, wherein the cutting




-3 insert can be used for either right or left handed cutting operations
and wherein the above-referred-to difficulties and di sadvdneagedoar e
significantly reduced. It is another object of the present invention to
provide the metal cutting tool, wherein the cutting insert is positively
secured in a well-defined positionswthout necessitating die use of an
external clanp. SUMMARY OF THE I NVENTION In accordance with a first aspect

of the pirsee0in bowsdlibodict gkriten hiidR il bolfliths fdiddn RO
conprising: an_indexabl e cutting insert, conﬁr P ng two opposing side

sur f acesaboyRgefirred 6 difieulties and désadvantagce amssignificandy tdilneabet ween and havi ng
an insert axis of yr: } . Sy tr assing.through, the side surfaces;

t he peri pheral engé lg)tgﬁé%glggﬁﬁ%v%eé%ﬁ%ﬂfH}Vlegglprbfo BIAYIdFethe &8k i ons, each
abut nent cwtny itedd, Wherein dre autting)rihéeqnisofmsm@)dge&@éd ik @?l_idgg&idnary regul ar
pol ygon havin lurality of side walls, a plurality of cutting portions
ext endi n’éosglﬂrﬂ%ﬁlrt W necestieting thepsg phan sxterpaliayop, the plurality of cutting
portions being equal in nunber to the nunber of side walls of the

i magi narglIg ol ygon, each cutting portion having a cutting edge, each

abut nent ¥ QBITHE INGENEIDKet ween two cutting portions; and an insert

hol der conpri sing.an i naert ‘giglgke in which the cuffing insert is retained
with the peripheral a8eRjaanss Wil a T ssgectinfithe grosent inwension: theretissect i ons

only, throvideds mePPelbhg EOTBhSidge-a | Ower support wall abutting a first
abut ment section, and an upper support wall abutting a second abutnent

section; the andpdexable qutting ek, | compdis gt wopgpmosing Bide durfagds| ambgh bei ng
ippor odaprrabEhe A Soidifs AaBHbIect at o 91 vasegrnaed def ne an
acut e amglatiofal) symemee e paskiaf thidkehaie!l §denNAkBicss; "BY RFiphbral eligeAUguUst 2006
- surface having a plurality of abutment sections, each abutment section lying on a
portion of a side wall of an imaginary regular polygon having a plurality of side
walls, a plurality of cutting portions extending outwardly from the imaginary
polygon, the plurality of cutting portions being equal in number to the number of
side walls of the imaginary polygon, each cutting portion having a cutting edge,
-each abutment section being located between two cutting portions; and
| an insert holder comprising an insert pocket in which the cutting insert is
retained with the peripheral edge surface being abutted at two abutment sections
‘only, the insert pocket comprising a lower support wall abutting a first abutment
section, and an upper support wall abutting a second abutment section; the lower
support wall and the upper support wall each being fixed and integral parts of the
~ insert holder, characterised in that the upper support wall and the lower support
wall are straight and define an acute angle (o) between them.

The acute angle a may be 36°,




-4 The cutting portions nmay generally be triangular in a_side view of the
cutting insert. The cuffing tool may be for grooving, paﬂ?iﬁ%’@“ﬁﬁ&oﬁ ur ni ng.
The cutting insert nmay have a varying w dth dinension, taken in a

direction parallel to the insert axis. Preferably, the cutting insert may
have three width dinensions, a fictgt wdth dinension, DI, at the cutting
portions, a second width dinmension, D2, at a generally centrally |ocated

region of the cut tThegcuttigepértidns ninytdehedipindth %@la‘i‘?ﬂ%i Ohe g%a,&t all other

regions of the cutting insert. Further prefera e second w dth
di mensi onCEPUMEYSE- greater than the first width dimension DI, and the

first width di nensy eater .than the third w dth di mensi on D3.
Still further prefsrgfrégbg%rfgr@ﬁleﬁg%ﬁg?cg%rgog%tpﬁ}qwgﬁ@ﬂ% regi on of the
cutting insert haviheguttig ineondy\kadé b vaiyiBnNeidh diB¥msish, Rcigraal in form

from a gide vie f the cutting insert, thereby form ng a protruding
pol ygon cﬁfegﬁ’?légﬁrﬁilaé? 036tF e Typically, the imagi nary polygon may have

a polygon axis thaefefablys thd ChHRR indM ' .axis. | desired the
protrudi ng pol yg_on may byg angul agfl?é@é#l?g%pg‘fér@?h&{ﬁle ﬁidsﬁlﬁﬁ?sﬁ(g}syapol ygon with
respect firdt wiskh limcasionaldil sat théeuttieg pbetions mgiconad widthldgemsigRbie a regul ar

I magi nar, on, . the cutting.insery havjng five abutnent sections, each
~abut rrenta)(sa1 e ﬁé%a;i@ %&Fﬁgy (}ﬂcaéedpli%ﬂ?‘br?%&#'e Sudingdngext podra thid widthi nary

regul ar dieedsi@oD3, dtiall @tled kédiogh oftRE bitBAs imeAced at regular intervals one
fromthe other; and the protruding polygons may be protrudi ng pentagons,

each protruding pEREbgIGHciseabl shersecand widthditnbmsiont PAmay beigfeare ar ea
than the first width dimension D1, and the first width dimension D1 may be
greater than the third width dimension D3.
Still further preferably, the generally centrally located region of the
cutting insert having the second width dimension may be polygonal in form, from
a side view of the cutting insert, thereby forming a protruding polygon from each

side surface.

Typically, the imaginary polygon may have a polygon axis that is
coincident with the insert axis.

If desired the protruding polygon may be angularly offset from the
imaginary polygon with respect to the insert axis.

The regular imaginary polygon may be a regular imaginary
pentagon; the cutting insert having five abutment sections, each abutment section
lying on a portion of a side wall of the imaginary regular pentagon; five cutting
portions spaced at regular intervals one from the other; and the protruding

polygons may be protruding pentagons, each protruding pentagon having an area

smaller than a surface area




15 August 2006 -5 of the imagi nary Pentagon and each protrudi ng Pentagon
may be angularly offset wth respect to the imginary Pz%ﬁélgﬂﬁﬁ.%o%e i nsert
pocket may conprise a base surface fromwhich the |ower and upper support
wal I's generally uprightly extend, the base surface being abutted by a

gi ven protrudi ng polygon of the cutfing insert. The cutting tool may
farther conprise a screw, for securing the insert in the insert pocket,
the scr e tpimpginary pehtagoy hnd cadhnmerrtdihy pengsordane baRggulhiy 6aGiingl y engaged
with a thr 9& gltrtea}%i.vigﬁl bore in the base surface; the insert through
bore exten |n§ Del HESMaBNa™ R®a80Bosi ng si de surfaces. The insert through

bore may extend betheeigkert @’g‘ﬂt%ﬁ%gj’@ﬁgs"og'b\ﬁ??ﬁgffa&hﬁ“@p?fh%i e first and

second albut ment sections mai/ di vi cut I nser secti ons.
A first QWER fahunpey sunpertawallsagenepdly atpirightly extendighe badd suifag®eibpo cutting

portion 1 i £ _the operative cutting portion and a second
sect | onsﬂkggef%%?g."ﬁﬁ %@éﬂ‘%%@ﬁ%‘?%?ﬁ# fYP8IMSPBns. BRI EF DESCRI PTI ON OF THE
DRAWNGS For a befThercuttifieron! aii fifthef BEmpAYER bRV, Wol lse AN dESCT i bed,

by way .of ex%hn%)J e only, with reference to the acconpanyi ng draw ngs in
whi ch: ~ Riey 1 the iwserppogket the-sarem exteading thraugheaminsetithrough barelind n accor dance

W th tigehdi8sIOthod AU QMredd - radeiliS, &0_per ctive.view of an insert
hol der in acc%l?da%cgéé \%ﬂ % 5)t gfdegrrgéeéﬁ gi%ﬂvglﬂttﬁegﬁ?se[—sf’bf?"% theingertj ge vi ew of
‘the met dhrough boragxtending betweenithe FrgoppbsingRilekBriibgust 2006
The insert through bore may extend between the protruding
polygons.

The operative first and second abutment sections may divide the
cutting insert into two sections.

A first section may contain an operative cutting portion and two
cutting portions on either side of the operative cutting portion and a second

section may contain two adjacent cutting portions.

BRIEF DESCRIPTION OF THE DRAWINGS
For a better understanding, the invention will now be described, by
way of example only, with reference to the accompanying drawings in which:
Fig. 1 is an perspective view of a metal cutting tool in accordance with

the present invention;

Fig. 2 is an perspective view of an insert holder in accordance with the

present invention;

Fig. 3 is a side view of the metal cutting tool shown in Fig. 1; and




-6 Fig. 4 is an edge-on view of the cutting insert shown_in Fi% 1.

DETAI LED DESCRI PTION OF THE | NVENTI ON Attention is first [4f3mstel0F gs.
1-3, showing a netal cutting tool 5 10 in accordance with the present

i nvention. The netal cutting tool 10 conprises a cutting insert 12, having
an insert axis A, and an insert holder 14 with the cutting insert 12
retained in an insert pocket 16 (16', 16") of the insert holder 14. The
cutting insert 12 is produced by forfm pressing and sintering a hard netal
body nade from a carbi de powder such as Tungsten Carbi de. However, the 10
cutting insert 12 can also be produced by injection nolding. The insert

hol der 14 i sFigafriean edgenercviewad the etingnsat sleowihimwRigtat eri al s. The i nsert
hol der 14, shown in Fig. 2, has two insert pockets 16, one 16" for

ri ght-handed cutting operations and the other 16" for |eft-handed cutting

oper at i ou}ETmBmEngmbﬁ%m‘ggNmN be described in detail

bel ow, can be used for both right eft 15 handed cutting

operations and as Aftatiionds fhst dravaitm®ifsi B-3ishb@ingad niche cufigribol pocket s
16", 336 "Me_insert aﬁig Ais an axis of rotational symetry about which
the cut t Afdn fororfance with the present insention: The mietal cufjingéeal L0 comprisesser t pocket

16 conpri : un 8. I uppor.t I, 20 ext.endi ng

general | escﬁlglrﬁl%gﬁt | y l?? (l)%ﬁﬁﬁeé'brgg%t sag?r'é?él’cgmil)g? laﬁe&mﬁ?}dffpg‘érwlzhzg‘esupport 22
~wal | al soutting émelitg rgmieddh g inseﬁlpgatdmgwm'meomﬁasa%meﬁliff- The upper
suppor t wgll 22 and | ower support wall 20 forman acute angle a between
them 1 nTBg&witiggdateriil? Hs pragyeed by domppréssingi and, sitterinpadiiosd aegdle CE is 36',

are 1 DR Horich lbltk iR s0d an Ree®n Carble n HekRioontee now
dent ooy o st cfin Bd be prodicey S nhégfian ik, the ERRHCIGFIL.C° 26
ext endi nig fomeadetfonashined sStoboe othoehad deatarinld. aThS indért AbRlet UERhbRAl , only one
in Fig. 2, has two insert pockets 16, one 16' for right-handed cutting operations
and the other 16" for left-handed cutting operations. The cutting insert 12, which
~will be described in detail below, can be used for both right-handed and lefi-
15 handed cutting operations and as such can be retained in either of the insert
pockets 16', 16". The insert axis A is an axis of rotational symmetry about
which the cutting insert 12 has five-fold rotational symmetry.
The insert pocket 16 comprises a base surface 18, a lower support
wall 20 extending generally uprightly from the base surface 18, and an upper
20 support 22 wall also extending generally uprighﬂy from the base surface 18. The
upper support wall 22 and lower support wall 20 form an acute angle o between
them. In accordance with a specific application, the acute angle « is 36°, within
manufacturing tolerances. The lower and upper support walls 20, 22 are

integrally formed with the base surface 18.

=]
L

Attention is now additionally drawn to Fig. 4. The cutting insert 12
comprises two identical opposing side surfaces 24 and a peripheral edge surface
26 extending therebetween. Since the side surfaces 24 are identical, only one
will be described, it being understood that the other side surface has identical

structure. The peripheral edge surface_ 26 has five abutment sections 28 and five




wi |l be described, it being understood that the other side surface has

i dentical structure. The peripheral edge surface 26 has lfiAreusz@%ent
sections 28 and five 15 August 2006 -7 equally spaced apart cutting
portions 32. Each of the five abutnment sections 28 lies on a portion of a
side wall 34 of an imaginary regul ar pentagon 36 (shown by a dashed |ine
in Fig. 3) and are separated fromone another by a given cutting portion
32. 5 Each cutting portion 32 of the’cutting insert 12 is triangul ar shaped
and extends outwardly fromthe i magi nary regul ar pentagon 36 of the cutting
insert 12. At a radially outernpst portion of each cutting portion 32 a
cutting SSHaldy serced apast meEingportives 33t diash ofithmfivé abutnekescstiofisz® 40, on a

| di i . . i A 32, d | ief f 42,

rari 19 el Bnpotlion b IRI BGh neRindd raBllbrmratazen d6A AN - | | g

si des 41,a dhed libden Fu 1) NAJIRRE bbiatdd ﬁ%p?oﬂ%notgérd@fh'tg\{veﬁi &ﬁ‘:ﬁl{.@d- As can
y nore | St"an rom

be seen, the cutting edges 38 are radi al e insert
axi s A tP@HIQmME. abut nent sections 28. The rake and relief surfaces 40 and
42 bei{ng | ocat ed hhe eri hergi Edge surface 26, An operative cutting
portich 32' proj ect®¥4H TR OF thecutting ipsest B & trigngitlarabapsd a 1 ne of
15 short i r kpi gce (mot shown). An
oper at i v?%ﬁ%%&ﬁnﬁﬁ? gélgt lfhgrqug&&gtljﬁetgg&{ﬁ}e&*awﬁs&%&?u | 20, and
an  oper #nseitel s edd adradially mmtdrmestopdrtion 38 cadbbitfing PRriuPS? aSuRAY t wal | 22,

Clearly, ,th opferat | ve first and second abutnment sections 28 ,” 28" form an
angl e bqug'e:ﬁﬂ 1siRERes3le Hnersegtion of guake susfach60,:0np keading Ajterdl 6ff om t he

ti fl : 0__abut t ti 28', .28 th ti
of “the pai Slthe, BOoRoa Ay 2 oL 27 R el o a4 GhthR SURBE: noort
hol dai0 1gortiBh320 Mk déddidy drd wdiliagsiasesnad of BULIBAL pofich 3205 ff » 287

divide the cutting insert 12 into two sections. rst "section contains
t he operEdially ditactedngApean boseedtheantingvaligesi88 iang radiilyi o @&asn

from the insert axis A than the abutment sections 28. The rake and relief

surfaces 40 and 42 being located on the peripheral edge surface 26. An operative
cutting portion 32’ projects from an end surface 44 (in Fig. 3 shown by a line of
15 short dashes) of the insert holder 14 to cut a workpiece (not shown). An
- operative first abutment section 28" abuts the lower support wall 20, and an
operative second abutment section 28” abuts the upper support wall 22. Clearly,
the operative first and second abutment sections 28°, 28” form an angle between
them substantially equal to the angle a. Apart from the operative first and second
20  abutment sections 28°, 28” no other portion of the peripheral edge surface 26
comes into contact with the insert holder 14. The operative first and second
abutment sections 28°, 28” divide the cutting insert 12 into two sections. A first
section contains the operativé cutting portion 32’ and two cutting portions 32 on
either side of the operative cutting portion 32*. The second section contains two

25 adjacent cutting portions 32.
As can be seen, each side surface 24 has a centrally located
outwardly protruding portion in the form of a protruding pentagon 46 having a
flat surface 50. The flat surfaces 50 of each protruding pentagon 46 are parallel
to each _othf:r. The fiat surface 50 of the protruding pentagon 46 is smaller in




either side of the operative cutting portion 32'. The second section
contains two 25 adjacent cutting portions 32. As can beladagusi@@eh side
surface 24 has a centrally |ocated outwardly protruding portion in the
formof a protruding pentagon 46 having a flat surface 50. The flat
surfaces 50 of each protruding pentagon 46 are parallel to each other. The
flat surface 50 of the protruding pentagon 46 is snmaller in 15 August 2006
-8 surface area than the imagi nary gentagon 36. The surface 50 of the
~protruding pentagon 46 abuts the base surface 18 of the insert pocket 16.
The protruding pentagon 46 is also angularly offset wwth respect to the
i magi nar purfeet aigo thaalibe imagiharyi penergon 361 STHY supfaeé b ITthe pRith@AIgS| de wal | 52
of the protrudi ng g‘ﬁnt aggn 46 | s 5 coplanar with the end surface 44 of the
i nsert h&FYagon 46 ahyls thepaseaquriagg il §iof dhe insews poekatdét Fheprdserdiveen t he

i t 1 i i thout peduci the depth of cut. Th
cutti ng . Pemagr 48is S ueulitly Uifeer i koseio IR taeior belfesor Sbdenst on D1
bei ng t hehevinskirhaxi§ AL bectcibiat i giveR@idei 0all 82 of meqﬁmcﬁiég %ﬁ@fﬁ%&{,?‘* migs‘/n . gg 0

| ocat ed r&gi on of the cutting insert 12 has a“secon
bet ween foilanar yrithstherend surfaee ¢4 of the inseut olderri4di Tigis péfsetagaximisd. A third

wi dt h di ' 1.ls defined al,l . other regigns of the cutting insert
12 not | e ot f‘%tbﬁ%‘?ﬁf’r‘&é‘? s ﬁ35%%31W@@ﬁ%§rﬁéwFW§rﬁrplm. The
second witdtdepthigreasi on D2 is greater than the first wdth dimension D1,
whi ch ensures the cutting edge 38 does not 15 abut the base surface 18 of

the insert pocket The cuttingninsért 1@ lmsptheei widdd dichaisidnee A Cfitt wadthpor ti on 32
slightly,tapers . rdly frqoqmt cutting edge 38. That is, the first

wi dt h di‘?fB}?EF‘Sﬂ %Vh\%@gs F%BROS@PW&E%,DW% & gengrallpeentrally at t he
cutting REMEd R =00, nitude i rdly.t ds the insert
axis A l%T%i s%#@gﬁ%tgsn%p]?&gé@%# e@ %%SCFMQF@E '%&meewpi ng portions
32 are rtatiflavanfaces 50 of the two protruding pentagons 46. A third width dimension

D3, is defined by all other regions of the cutting insert 12 not included in the first
and second width dimensions D1, D2. The second width dimension D2 is greater
than the first width dimension D1, which ensures the cutting edge 38 does not
15 abut the base surface 18 of the insert pocket 16. It will be appreciated that the
cutting portion 32 slightly tapers inwardly from the cutting cdge 38. That is, the
first width dimension D1 is slightly variable, having a maximum value at the
cuting edge 38 and decreasing in magnitude inwardly towards the insert axis A.
This arrangement assures that the sides 24 of the cutting portions 32 are relieved
20 from a workpiece during cutting operations.

An insert through bore 56 extends between the flat surface 50 of
the protruding pentagon 46 and has a bore axis that is coincident with the insert
axis A. The insert through bore 56 is countersunk on both sides. A screw 54
extends through the insert through bore 56 and threadingly engages a threaded

25 receiving bore 57 in the base surface 18 of the insert pocket 16.
The lower support wall 20, the upper support wall 22, and the base
surface 18 of the insert holder 14 and the screw 54 positively lock the cutting
insert 12 in the insert pocket 16. The relative positioning of the lower support

wall 20 and the upper support wall 22 are such that cutting forces exerted on the




20 froma workpi ece during cutting operations. An insert through bore 56
ext ends between the flat surface 50 of the protruding péhtiages 2886 and has
a bore axis that is coincident with the insert axis A The insert through
bore 56 is countersunk on both sides. A screw 54 extends through the
insert through bore 56 and threadingly engages a threaded 25 receiving
bore 57 in the base surface 18 of the insert pocket 16. The | ower support
wal | 20, the upper support wall 22, -®&nd the base surface 18 of the insert
hol der 14 and the screw 54 positively lock the cutting insert 12 in the

i nsert pocket 16. The relative positioning of the | ower support wall 20
and the upsetive epitingtporidn 322dadigy Gt b?@hti@gtgrb@geﬁéu sRmafilyeét €d on the
15 August, 2006 -9 operative cutting portion 321 during cutti'ng operations
are exer {8 19yyer ﬁHPRqr{/)WGH 20;3p4l orotherupperpppport wedll 22 and nalyominimallyipper

t I 1-RLORL t 54. Thi th d
For "addi (ranare? ool Bented R aplfiondistloie sieh §: 4 F8BR. i he cut 11 ng

i nsert 120 positivélyrildck hbeundgsinid 12 ¥ndfimididdt&sii; i 4.
Al t hough the present inven?llgon has beerllmdescéfki; bg% %t%rbgf?gglrr§g?§% degree of

parti cul &% Wit shoul d be understood that various alterations and
nodi fi cati ons coul e W thout de g fromthe spirit or scope of

be arti [
the invention as ‘HEfOSBRAE dresen i"i'ﬁ?t‘]?‘glizc;’las sipslegctibedcter @i Gefaimsert coul d
have foude@te I SdrticQ4riONie i I i.n ive. The width
di nensi onsggl , ng %nd[ﬁDDSI ggt?lmﬁe&gHg%getgg@ghéstuﬁrﬁ@gr@E)cﬁésﬁoa{lgpﬂdcati ons.
Fur t her norodjfidationsi ¢duld e made withedtedtphitial frdiR the epeitorisoysNbf iz can al so be

applied to threaq_{g‘% ofFer%ons. The angle cE may be nodified to suit
ot her geliVERRenas hepginaliey GlaamednEor examples p cuitinginsertasukbhdverfoetor d be used

Inpl geesRiortfiie SafRY poliodsidbitld 6P8%. The width dimensions D1, D2, and

D3 can be changed to suit various applications. Furthermore, it will be
appreciated that the present invention can also be applied to threading operations.
The angle @ may be modified to suit other geometrical configurations. A lever or

pin mechanism could be used in place of the screw.




-10 CLAIMS: | A netal cutting tool conprising: an indexable cutting

i nsert, conprising two opposing side surfaces, and a pel? pmer#i208eige
surface extendi ng therebetween and having an insert axis of rotational
symmetry passing through the side syyfaces; the peripheral edge surface
having a plurality of abutnent sections, each abutnment section |lying on a
portion (gi zi@.de wal | of an inmaginary regular polygon having a plurality
of side vvél ., a plurality of cuffing portions extending outwardly from
the imagi.nary polayawpal cufifietbd @l ir&f. cutting portions being equal in
nunmber to the nunber of side walls of "the imaginary polygon, each cutting
portion havi rig adexabld ewitieglinsert, wanghisaigtweogposingtsidnsupRicag shdaat ed bet ween
two cutt] ' . d_an i.nsert hqglder c rising.an insert pocket in
whi ch t meeﬁ?lﬁ@?{ tﬁh ‘?Egrer F’gtemp'é% 31;?{8163?%?‘% apﬁig})agjg}gi phansgrt @dgofsurf ace

bei ng_alutatieklasyrhmourgbpissing! thisieh! G2 sidoMuifack I b MGGl COMPT i si g
a |lower s ort .wall_abutting a first abutnment “section, an n upper

suppor t e haying 3 plyrality of ghefmentisectinns, cadt dlormenthectionlying smpport wal |
and t he ' fixed and integral. parts of the

i nsert rygﬁgg{?ﬁilﬁggg@lﬁAzneﬁﬁ%nﬂlﬁge%g{%goﬁ'ﬁﬁg agﬁﬁ;fo&f"“’x;\ﬁ{’)f’ S48 the | ower
suppor t Wallsl b pivrlityt pficgttingapuitictes extending aauhAdBN B8 e RSlpHRep them 2.

The nmetal ., cutting,tool according.to claiml, wherein the acute angle (a)
is 36 .%ﬁl.ygﬁ‘ﬁlfethﬁg{‘gi(‘)hté’ PP‘%&gtP&EFOIEd’@m&EW@f inugmber e the swmaheeiofl t he cutting

por ti ongiderlBeireh@kthYoihis Eﬁb?ﬂ I od A f the cutting insert. 4.
The nmetal cutting toplglg%:ﬂgor H?%’ %%CHC gt?d ?M\%ﬁgfl%inﬁ at%uéu%f’ 5°ng tool is
for gro8ihrputment seetipndieing locatedbetwsen fine cureihg botisinki /3@ t ool according to
claim1l, V‘heﬁﬂrﬂe}tgﬂ% ({;utti nﬁ .insert has_a varying w dth di nension, taken
in a direction par [6F cpryPHiiag af dasert pocket in which the cutting insert is

retained with the peripheral edge surface being abutted at two abutment sections

only, the insert pocket comprising a lower support wall abutting a first abutment
section, and an upper support wall abutting a second abutment section; the lower
support wall and the upper support wall each being fixed and integral parts of the
insert holder, characterized in that the upper support wall and the lower support

wall are straight and define an acute ange (o) between them.

2. The metal cutting tool according to claim 1, wherein the acute
angle (o) is 36°.
3. The metal cutting tool according to claim 1, wherein the cutting

portions are generally triangular in a side view of the cutting insert.

4. The metal cutting tool according to claim 1, wherein the cutting
- tool is for grooving, parting and turning.

5. The metal cutting tool according to claim 1, wherein the cutting

insert has a varying width dimension, taken in a direction parallel to the insert

axis.

6. The metal cutting tool according to claim 5, wherein the cutting

insert has three width dimensions, a first width dimension at the cutting portions,




axis. 6. The netal cutting tool according to claim5, wherein the cutting
I nsert has three wdth dinensions, a first wi dth dinensi g%Aé‘ﬂusttﬁQ()@utti ng
portions, -- - - ---- ------ 15 August 2006 a second width dinension at a
generally centrally | ocated regionigf- the cutting insert and a third width
dimension at all other regions of the cutting insert. 7. The netal cutting

tool ac ' .9 Ch.al m.6 erein.the second i dth dinension is greater
t han th?%%ro {s:l? @mﬁﬁtiﬁgp%%?%rﬁenﬁgy t‘ﬁ@trgl&f gca\ﬁwdf’ﬁondﬁfﬁhﬁé’}l@ﬁgi s greater
than t heinsdr arall adhitdiwidibdneheon aBall Jher ARIAS of teldufithelifQlr accor ding to
claim7, wherein the generally <centrally located region of the cutting

insert Having the d€dbaal Gptting teplnanseiding ta elajm|6y gdiadin ithe fevomdf r om a si de
vi ew of iae | i form a_ _.protrudi ol ygon from each
si de sur f_lace.%%gfds[l&%elk %%%r tg%l{itq Pﬁg% fto%fd%%‘?’bsﬂ‘ﬁb ang tg? A E’,‘alta/ner ein the

i magi nardimepsdy iy@nedtershan thelthigbwidikidsmemidgici dent with the insert axis. 10.

The met@ cuffing,t ool aIccordi ng to claim9, wherein the protruding

pol ygon %'s angul arﬁhﬁ myigl Gufting topl agcerdingién elamy 7pwheigbntbeigenemgpect  to the

i nsert ashtpallylibeatdd e kN0 ' .chai.m 10, wherein the
R g B 0 A 08 P S S el "0 1

regul ar | imagi nary polygon is a regu gi nary pen
i nsert Fapolyeoral db dome frons ectidomisw efidie amitigrmertstetdbynforpingda on a

portion . S| |4 of t,he.inmaginary regular pentagon; five cutting

portiongpgs%@g%{gog?’g@e%‘mlg?d?ﬂfl%ﬂfgch' one fromthe other; and the protruding

 pol ygons. ar e pr ot gl peiing g etk ki Wi BLARADiARY N0 an ar ea
ac

~smal ler than surface area of the imaginary pentagon and pr ot rudi ng
pent agoRelygomhgia pelygoropsis eqingident widlsibednsettaxishe i nagi nary pent agon.
10. The metal cutting tool according to claim 9, wherein the

protruding polygon is angularly offset from the imaginary polygon with respect
to the insert axis.
11. The metal cutting tool according to claim 10, wherein the regular
imaginary polygon is a regular imaginary pentagon;
the cutting insert has five abutment sections, each abutment section lying
on a portion of a side wall of the imaginary regular pentagon; five cutting
portions spaced at regular intervals one from the other; and the protruding
polygons are protruding pentagons, each protruding pentagon having an area
smaller than a surface area of the imaginary pentagon and each protruding
pentagon is angularly offset with respect to the imaginary pentagon.
12. The metal cutting tool according to claim 8, wherein the insert
pocket comprises a base surface from which thé lower and upper support walls
generally uprightly extend, the base surface being abutted by a given protruding
polygon of the cutting insert.
13. The metal cutting tool according to claim 12, wherein the cutting
tool further comprises a screw, for securing the cutting insert in the insert pocket,

the screw extending through an insert through bore and threadingly engaging a




12. The nmetal cutting tool according to claim@8, wherein _the insert pocket
conpri ses a base surface fromwhich the | ower and upper éép”ﬁ’lﬁ‘%w\% | s
generally uprightly extend, the base surface being abutted by a given
protrudi ng polygon of the cutting-imnsert. 13. The netal cutting tool
according to claim12, wherein the cutting tool finther conprises a screw,
for secupl he cutting ingerf in the insert pocket, the screw extendi ng
t hr ough Q*ﬁ%ﬁ@é?%ﬂ%b&%%ﬁ}eeﬁ%ﬁos Fe 8P degeyt Grepel baye extamdmegust 2006

- 12 t hr ebeteded teewd lopgoddslf 8dé Burtiigs base surface; the insert through bore
ext endi ngt} bet ween the two opposing side surfaces. 14. The netal cutting

t ool acchtdi ng to Bicamgial suttingetoel according me eldm 13 rwhegéinbthe énsext ends

bet ween § i 5...The. netal cutting tool according to

kS 4R PR IS prolSlink o LR e

claim 11, erein t and t sections divide the

cutting Idsert intThetmetabeatin®tdl addordihB @ BRIA! 1 ChidefiBtnt 3Rb Agcor ding to
claim 15 vmqerei n a first  section contains an operative cutting portion

and two 6% %%WFF@H@SSH&@? theesutting iggeriointo two ssplierst i ve cutting portion
and a segpnd sectifgR HARE %uﬂ?ngt \f\@oiaéidcglcd%]gt to ik rllg, %r%re}'éir? "> first
section contains an operative cutting portion and two cutting portions on either

side of the operative cutting portion and a second section contains two adjacent

cutting portions.




