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FIELD OF THE INVENTION
The present invention relates to a cutting tool consisting of a tool
holder and a replaceable cutting insert mounted therein to be used in rotary
machining operations. The present invention is particularly concerned with
5  tools such as for use in milling and drilling, in particular, end milling and
dnlhng for profile machining of shaped surfaces, narrow slots, rounded
grooves or corners, curved three~dimensional surfaces, etc. and to inserts for

use 1n such tools.

10 BACKGROUND OF THE INVENTION
A cutting tool of the kind to which the present invention refers
comprises a tool holder having an insert receiving slot and a cutting insert,
e.g. of a ball-ended type, replaceablv mounted therein. In view of the
substan’uallv circular shape of the cuttmg edge of such an insert in the tool
15  the cutting force components actmg on the cutting edge are of relatively
great value and the tool has to be designed so as to ensure that position of .
the insert in the tool holder is effectively and accurately fixed and that the

cutting insert itself is of sufficient strength.
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Tools of such a kind are disclosed, for example, in EP 216064
and U.S. 4,566,828. Thus, a metal cutting too! disclosed in U.S. 4,566,828
consists of a tool holder having a pair of clamping jaws defining therebe-
tween an insert receiving slot and a replaceable disk-like cutting insert

mounted in the slot. The insert is secured in the holder by mcans of a

The

clamping screw penetrating through screw bores formed respectively in the

jaws and in a body of the insert. In order to replace the cutting insert the
clamping screw has to be completely screwed out of the cutting tool,
rendering such replacement operation time consuming. Furtherrﬁore, where
the cutting insert is relatively small, as is the cutting tool, such manner of
clamping has disadvantages connected with the necessity 6f forming in such
small cutting insert a screw receiving bore, which, on the one hand, limits
manufacturing possibilities for such inserts and, on the other hand weakens
the insert. '

_ It is the object of the present invention to provide an improved
cutting tool, wherein a cutting insert is mounted in a tool holder in a new,
effective manner enabling an casy and quick replacement of the inscrt in the

tool, and an insert particularly suitable for such a tool especially for profile

machining of shaped surfaces.

SUMMARY OF THE INVENTION
In accordance with the present invention there is provided a
cutting tool for rotary machining operations comprising:
a tool holder, a leading end thereof having a substantially rigid support

jaw formed with an insert supporting seat having a jaw support surface and

a pair of jaw abutment walls diverging from a jaw apex, and juxtaposed

with respect to said support jaw, a resiliently displaceable clamping jaw

having a jaw clamping surface juxtaposed with respect to the jaw support
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hol der and a repl aceabl e cutting insert nmounted therein to be used in
rotary _machi ning operations. The present invention is particularly
concerned with 5 tools such as for use_in mlling and drilling, in

particular, end mlling and drilling for profile machining of shaped
surfaces, narrow slots, rounded grooves or corners, curved

t hr-ee-di mensi onal surfaces, _.etc. and to inserts for . . use in such tools.
10 BACKGROUNBIere, spiEjawv/arfiming between them an inserhrecgiYing$lotand Bgingne ki nd

to which th r [ i fers: conprises ‘a tool hol der havin
an insert r38§P§$§w“§Iagéggénag%“rcﬁetct%fﬂﬁg ibﬁ§%st‘t rrp e.g. of a ball -endedg
type, repl aC@ab'aYc]'iH‘rﬁ?ﬁg@cfeQ@%G%tcd 1y bel K¥eRfcouPfed in sai@oreass iaaltby

circular shape of the cutting edge of such an insert in the tool 15 t he
cutting forddassaidaiempingiaw towardstdaid supgarnipvedaed are of rel atively
5 a cutting insert having a cutting portion and an integrally formed body
portion adapted to be received in said slot, said insert body portion having
an insert clamping surface and an insert support surface oppositely disposed
with respect to said insert clamping surface, the arrangement being such that
upon screw coupling of said screw in said bores so as to "paés through the
. 10  insert receiving slot said resilient jaw is displaced so as to clamp said insert
body portion to said support jaw,
characierised in that
said a jaw abutment apex constitutes a jaw abutment apex and is
disposed adjacent a leading end of said support jaw, and
15 a recess is formed in said body portion, diverging outwardly from said
cu-tting portion and having side walls formed with insert apical and side
abutting portions such that when said insert is supported by said insert
supporting seat of the support jaw it is located in a predetermined position
by reépective abutment of said jaw abutment apex and walls against the
( 20  insert apical and side abutting portions.
There is also provided in accordance with the present invention
a cutting insert for use with the above cutting tool having a cutting portion
and an integrally formed body portion adapted to be mounted in an insert
receiving slot formed in a tool holder;
25 ~ said insert body portion having an insert clamping surface and an
insert support surface oppositely disposed with respect to said insert
clamping surface, a recess formed in said body portibn, diverging outwardly

from said cutting portion and having side walls formed with insert apical

and side abutting portions.
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great val ue and'the tool has to be designed so as to ensure that position

: of the insert in the tool holder is effectively and accurately fixed
and that t he cutting insert itself is of sufficient strength.
-2-

Preferably, the jaw and the insert clamping surfaces slope
downwardly towards the respective jaw and insert supp()rt surfaces in the
direction of the leading end thereof so as upon the screw coupling of said
screw in said bores to bias the insert inwardly against the insert receiving

>  seat.

Preferably, the jaw clamping surface is of a concave shape and
consists of mutﬁally inclined clamping surface portions diverging in the
direction away from the leading end of said support jaw and slanted with
respect to the jaw support surface, the insert clamping surface being of a

o 10 con\}ex shape and comprising two insert clamping surface portions disposed
in a manner éorresponding to the jaw clamping surface portions.

Preferably, the recess is formed with a notch adjacent the insert
support surface, a wall of the notch constituting said apical abutting portion,
and the walls of said recess are substantially rccessed with respect to the

15 insért abutting portions cnsuring thereby that a contact between the inscrt
and the jaw abutting surfaces is at predetermined locations and that an area
of such contact is decreased.

Thus, such construction of a cutting tool with a specific,
horseshoe-like manner of mounting an insert in a tool holder, ensures that.

I 20  an accurate positiqning of the cutting insert in the tool holder and an
effective clamping of the insert in this position can be achieved easily and
quickly and a replacement of the insert can be effected without the necessity
of screwing a clamping screw completely out of the tool.

Furthermore, the present invention enables designing the cutting

25 tool so as to ensure that locations of contact between an insert and an insert

receiving slot are most suitable for a specific geometry of insert cutting

edges. : ‘ T

—_—
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Tool s of such a kind are disclosed, for exanple, in E.P. 216064 and

U S. 4,566,828. Thus, a netal cutting tool disclosed in U S. 4,566, 828
consists ofza tool holder having a pai E of clanping jaws defining therebe-
tween an insert receiving slot and a repl aceable disk-like cutting insert 5
nmounted in the slot. The insert is secured in the hol der by neans of a

cl anpi ng screw penetrating through screw bores forned respectively in the
jaws and in a body DRUSReCUtiBginrseri ACeOrdmg oothediesead IRYRILIOR BRNPE nser t

t he cl i crew has to be conpletely screwed out of the cutting
t ool , &gﬁ’ﬁggflagms‘ﬁéﬁﬁrepl acenent operation tinme consum ng.

Furthermore, whgrg,dQ, 1eh ﬁl(%céﬂcf 6P9aci'flgﬁ§clrrfn 85% ES}I Sﬂ 554 ¥ tpgﬁadikk sAfpd S the

cutting tool, such manner I sadvantages conrected with
the necessiind ebnipiset ROtdpsefigde, a bottomBblrfads] tthe Cutthie portiors ey

recei ving bore, which, on the one hand, limts - manuf act uring
possi bi Bi t i defiriest thenehetwner miangaageriphenyhef seildeadingemeakens
said cutting portion comprising a top and a bottom cutting edge

disposed on two sides of a longitudinal axis of the insert, at least one of the
cutting edges being of a substantially helical shape and being located on a
segment of a spherical surface, each cutting edge being defined between a

(i 10  chip forming surface constituted by a respective portion of the top or bottom
surface and a relief flank surface and extending from a cutting edge froni
extremity disposed at a front end of the cutting portion adjacent the
longitudinal axis of the insert to a cutting edge trailing extremity disposed
at a lateral end of the cutting poriion of the insert.

15 Preferably, the top cutting edge front extremity is substantially
closér to the longitudinal axis of thc insert than the bottom cutting edge
front extremity enabling thereby said top cutting edge to cut a workpiece in
a central cuiting area. In consequence with such asymmetric construction of
the cutting portion of the insert, the jaw and the insert abutment and

o, 20  clamping surfaces are of an appropriate asymmetric design. Thus, a recess
side wall adjacent the top cutting edge and a corres;ﬁonding jaw abutment
edge are designed to intersect the longitudinal axis of the tool so that an area
of contact of the jaw abutment apex with the insert recess is located

eccentrically with respect to the lo'ngitudinal axis.

ige)
(W 1

Thus, the present invention enables clamping a cutting insert
having specific cutting edge geometry in a tool holder of a cutting tool in
a manner most advantageous for such geometry allowing to achieve

maximal resistance of the tool and the insert against machining forces.
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the insert. 15 It is the object of the preseﬁt I nvention to

provide an inproved cutting tool, wherein a cutting insert is nounted
in a tool holder in a new, ef fectd ve manner enabling an easy and
qui ck replacenent of the insert in the tool, and an insert

particularly suitable for such a tool especially for profile

machi ni ng of 2 U THE | NVENTI ON

In accorgan@%ﬁfﬁgg‘zggﬁ%ﬁ%ﬁﬁﬂw (Sﬁv’gﬁtﬁ P%WG% provi ded a cutting
tool for rotary mac i.n hol der,
a leading end %/hereg:lforkflag?tg% fﬁ%glﬁ%ﬁgr@@ pljg%ené my edﬁ{ﬂnt anckg gﬁi‘\%’v f or med
wi thean i nsgioly BPDRRS Wi BEBATIRAGUIGY Priciite SURRGHd W4l h8GFbARhde 1o 2

pair of jaw abutnent wal I’s diverging ffoma jaw apex, d j uxtaposed
wi t h respectth¢ acsemganyinparawimy, imwidsh | i ent |y di spl aceabl e clanping jaw

5 Fig. 1 is an exploded view of a cutting tool, according to the present
invention,
Fig. 2 is a longitudinal cross—sectional view of a tool holder shown in
Fig.1; |
Fig. 3 is a cross—sectional view along the line III-III of the tool holder
10 shown in Fig. 2;
Fig. 4 is a cross—sectional view along the line IV~IV of the tool holder
shown in Fig. 2;
Fig. 5 is a cross—sectional view along the line V-V of the tool holder
shown in Fi.g. 3; '
15 Fig. 6 is a cross—sectional view along the line VI-VI of the tool holder
shown in Fig.3;
Fig. 7 is a top view of an insert, according to the present invention,
shown in Fig. 1; |
Fig. 8 is a front view of the insert shown in Fig. 1;
20 Fig. 9 is a side view of the insert shown in Fig. 1;
Fig. 10 is a perspective view from the bottom of the insert shdwn in
Fig. 1;
Fig. 11 is a cross—sectional view along the line XI-XI of the insert
shown in Fig. 7; _
25 Fig. 12 is a cross-sectional view along the line XII-XII of the insert

shown in Fig. 7;

Fig. 13 is a cross—sectional view along the line XI1I-XIII of the insert

shown in Fig. 7,
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havi ng a jaw cl anpi ng surface juxtaposed wi't h respect to the jaw support
- 3- surfate, said jaws defining between theman insert receiving slot
and being formed with aligned screw_receiving bores;

Fig. 14 is a cross—sectional view along the line XIV-XIV of the insert
shown in Fig. 7; ' | N
Figs. 15 and 16 illustrate a manner of assembling the cutting tool
shown in Fig. 1;
5 Fig. 17 is a cross—sectional view along the line XVII-XVII of the

cutting tool shown in Fig. 16.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
The component elements of a rotary ball-nose end mill tool, in
(i 10 accordance with the present invention, is shown in Fig. 1. The tool
| comprises a tool holder 1 having a leading end 2 formed with a substantially
rigid support jaw 3 and, juxtaposed with respect thereto a resiliently
dlsplaceable clamping jaw 4, the jaws 3 and 4 defining between them an
insert receiving slot 5. A replaceable cutting insert 6 has a cutting portion
15 7 and an integrally formed body portion 8 adapted to be received in the slot
5 énd clamped therein by clamping screw 9 having a head portion 10 and
a cylindrical pdrtion 11 with a screw thread portion 12 at the end thereof

remote from the head portion 10.

As seen in Figs. 2, 3, 4, 5 and 6 illustrating the leading end 2 of
o 20  the tool holder 1, the support jaw 3 is formed with an insert supporting seaf
| 3' having a jaw support surface 13 and a pair of jaw abutment walls 15, 16
(Fig. 3) diverging from a jaw abutment apex 17 adjacent a leading end 18
of the support jaw 13 and 'forming thereby a prismatic shoulder for

positioning the insert in radial direction. The jaw abutment wall 15 is

o
n

longer than the jaw abutment wall 16 and intersects a longitudinal axis A of
the tool. The clamping jaw 4 has a jaw clamping surface 14 juxtaposed
wjth respect to the jaw support surface 13. The jaw clamping surface 14 is
of a prismatic, concave shape (Figs. 4, 5, 6) and consists of mutually

inclined clamping surfacc portions 20 and 21 merging along a line 14,
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a cl anpi ng screw adapted to be screw coupled in said bores so as to
bi as said clanping jaw towards said support jaw, and a cutting
insert haviing a cutting portion and anyintegrally formed body portion
adapted to be received in said slot, said insert body portion having
an insert clanping surface and an insert support surface oppositely
di sposed with respect to said insert clanping surface, the arrangenent
bei ng such divenging in thepdineesinneawsy disim e dﬁadsug eond dBeaf tha SslapﬁlﬂbéWes so as
to pass thro insert receivin ot sagg resilie aw i s

t

di spl aced s gga{“&ﬁcw hﬂ"'%%ﬁcél to Aa&jaw sup ort ggggccb artc?d]u & ’a§ Ny por t
t
ch\r/]vst i tut eSCTgSSJ asgg'@@?sf J?Ttg{]htestggl hgldrepgfong the Imea IV-—?@" %1 LY ace&?H& nt apex

apex and pose eadi ng
end of sai dhgyRRAUbuthENs wansi 13Fand 16. In coﬁ’seﬁﬁéﬁ@esoﬂ suchafisgstitich spind body
-portion, divefging outwardly from said cutting portion and having

si de wabl s dlamping surficed partions 2Piand|21ahdirfratd portions adjacent the line 14'
define angles o with the support surface 13 (Fig. 4) and slightly slope at
angle y (Fig. 2) towards the jaw support surface 13 in the direction of the
leading end 18 of the support jaw, thereby enabling the insert receiving slot
5 to function as a double clamping wedge.

10 The jaws 3 and 4 arc formed with aligned screw bores 23 and 24
for receiving therein the clamping screw 9. The screw bore 23 is formed
in the support jaw 3 and is internally threaded being adapted to cooperated
with the screw thread portion 12. The screw bore 24 is formed in the
clamping jaw 4 and is countersunk with an outwardly tapering portion 26

15 having a maximal diameter greater than a maximal cross—sectional
dimension of the screw head 10 and a cylindrical portion 27 adapted to
freely receive the screw cylindrical portioh 11. The tapering portion 26 has
a bore clamping raised portion 28 which is innermost with respect 1o a
clamping jaw leading end. The screw bores 23 and 24 are slightly inclined

20  towards the leading end 2 of the tool holder.

As seen in Figs. 1 and 2, the clamping screw 9 is provided with
a snap ring 30 adapted to bc received in a groove 31 formed in the screw
cylindrical portion 11 so that a_distancc between the screw head 10 and the
snap ring 30 is greater than a height of the cylindrical portion 27 of the

25  screw bore 24.

The cutting insert 6 has a prismatic shape and is shown in Figs.
7,8, 9 and 10. . A leading end 8' of the insert body portion 8 has a part disc
shape and a terminal end 8" of the insert body 8 is of a horseshoe-like

shape. The insert body portion 8 has a top surface 33 and a bottom surface
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abuttihg portions such that when said insert is supported by said insert
supporting seat of the support jawit is located in a predeterm ned

position . by respective abutnent-gf-said jaw abut rent apex and wall s
agai nst the 20 i nsert apical and side abutting portions.
There is al so provided in accordance with t he present I nvention

cutting insegpt.,fo , t: portion
and an int eé?'ap{eymfs %elmrijbaéﬂg) ?%ﬁlga ltca%]élgé) é)la?% ﬂe(gf ﬁﬁ: 1211%&?%“,[
receiving skot forned in a tool holder; 25 'said insert body
portion having an insert clanping surface and an I nsert support
surface oppositely Ohepomer vattingrpemieat 7tie dasighddnserds to providel farpi ng

surface, a recess forned in said body gortlon di vear'(g,l n&ﬂoutvvardl
from said cebttinggalengt ewting redgasdonnds 3 dofviasnbstansialyahelicah shapeandapi cal

and si dgg abll'(t)éaltgg d%oattrue spherical surface allowing thereby for machining of a

workpiece surface in accordance with computer instructions. The spherical
surface segments are schematically designated by I and II (Fig. 7) and are
disposed on two sides of the longitudinal axis A of the insert, the spherical
surface having its center O on the longitudinal axis A. The cutting edges
10 36 and 37 are located adjacent either top 33 or bottom 34 surface of the
" insert body 8 thus constituting top and bottom cutting edges 36 and 37 and
are defined between respective .chip forming rake surfaces 46 and 47 and
relief flank surfaces 35' and 33". Each cutting edge 36, 37 extends from a
cutting edge front extremity 38, 39 disposed at a front end 40 of the cutting
15  portion 7 adjacent the longitudinal axis A to a cutting cdge trailing extremity
41, 42 disposed at a lateral end 43 of the cutting portion 7. In the described
preferred embodiment the top-cutting edge front extremity 38 is substantially
closer to the longitudinal axis A of the insert than the bottom cutting edge
front extremity 39 and has a configuration enabling the top cut_ti.ng'edge 36
20 to cut a workpiece in a central cutting area. Portions of t-he top 33 and
bottom 34 surfaces adjacent respectively the top and bottom cutting edges
36 and 37 constitute the chip forming rake surfaces 46 and 47 (Figs. 7, 10)

of the cutting portion 7 of the insert.

A rake angle § is preferably positive and varies along the cutting

[Re)
(9]

edge 36 from its small value 6, at the front end 40 of the cutting portion 7
to a greater value J, at the lateral end 43 of the cutting portion 7 (Figs. 11
and 12). The relief flank surfaces 35' and 35" adjacent the cutting edges 36
and 37 are formed so as to provide a constant relief from an internal

spherical surface of a workpiece during rotation of the tool. Thus, a three
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VA Preferably, the jaw and the insert clanping surfaces
sl ope - dO\AnWardIy towards the respective jaw and i nsert support

surfaces in the direction of the |ﬁ?dl ng end thereof so as upon the
screw coupling of said

dimensional cutting geomeltry is prov:ded around the cutting edges enabling
to improve chip formation in a " broad range of cuttmg speeds and to
strengthen a cutting wedge W adjacent the cutting edges, which is particu—
larly important for a central cutting arca working under conditions of zero
5  speed and high friction forces.
The insert body portion 8 to be positioned in the insert supporting
seat 3' 6f the support jaw 3 and clamped thereto by the clamping jaw 4 has
an insert support surface 51 (Fig. 10) formed in the insert bottom surface 34
and adapted to be supported by the jaw support surface 13 and an insert
10 clamping surface 49 formed in the insert top surface 33 and being of a
convex shape correspoﬁding fo the concave shape of the jaw clamping
surface 14. Thus, the insert clamping surface 49 consists of two mutually
inclined insert clamping pOl’t]OHS 50 merging along a line 50, diverging in
the direction away from the front end 40 of the cutting portion and slanted
13  with respect to the insert support surface at angles g, and g, (Figs. 13 and
14) which are equal or slightly less than the corresponding angles § of the
jaw support surface 13. As seen in Fig. 9, the insert clamping portions 30
slope downwardly towards the insert support surface 51 in the direction of
the front end 40 of the cutting portion 7 in a manner corresponding to that
(1 20 of the jaw clamping surface portions 20 and 21.
The insert body pértion 8, seen better in Figs. 10 and 17, is
formed with a concave recess 32 diverging outwardly from a recess apex 32'
disposed adjacent the front end 40 of the insert cutting portion 7 and having
an insert apical abutting portion 55 and side walls 53 and 54 recessed with
25  respect to projecting side abutting portions 56 and 57. The recess 52 is
formed with a notch 58 having a stepped configuration and formed adjacent
the insert support surface 51 so that its wall constitutes the insért apical
abutting portion 55. In conscquence of the above-described asymmectric |

construction of the cutting portion 7 of the insert, the insert recess 52 and,

“ﬁli’iim’iiitﬁﬂi"ufiu




sérew in said borés to bias the insert I nwardly agai nst the insert

receiving 5 seat. Preferably, the jaw clanping surface is
of a concave shape and consi st s__olf nutual Iy inclined clanping surface
portions diverging in the directi oln away fromthe | eading end of said

support jaw and slanted with respect to the jaw support surface, the
i nsert clanping surface being of a 10 convex shape and conprising two
i nsert cl ampi paytisularaiie apsitingopertions 366 68 an approprialg asgRwStrietest&bondi ng

he | L i f i . ) ) - Pref.er.abl h
(o"the T caraL g, BLSES, AOLI G5 i oo or G SRIERAEE oo <
wal | of t hee%%hﬁiba‘fﬂn@%ht kb 15ahe c?x?ﬂe?@ oR e Emﬂgﬁ@ﬂ 'shi3Be. and the

wal I's of sard recess are substanti al recessed respect to the 15
insert abutting porThertarBpinglJchey higrigsertddinto the sereacthorbeliemd 2he insert

and the jaw abutting surfaces is at predeterm ned | ocations and that an
area 5 of tleuclamping ant suppdegreasgd of the tool holder 1 (Fig. 2) so that
the screw thread portion 12 engages the internally threaded screw bore 23,
the snap ring 30 is placed in the groove 31 of the clamping screw cylindrical
portion 11
When the insert 6 is received in the slot 5 being positioned in the
[ 10  insert supporting seat 3' (Fig. 15, 16, 17), the jaw abutment apex 17 and
walls 15 and 16 of the support jaw 3 abut against the insert apical abutting
portion 53 and side abutting portions 36, 37 ensuring thereby an accurate
and repeatable positioning of the cutting insert 6 in the tool holder 1. Due
to the outwardly sloping shape of the recess walls 53 and 54 and the stepped
15  recess notch 38, the insert and the support jaw contact each other at
'prédetermined locations ensuring thereby a firm positioning of the insert
with reépect to components R,, R, and R; of machining force F. The
eccentric position of contact between the insert apical abutting portion 55
and the jaw abutment apex 17 which is designed in consequence of the
20 asymmetric shape of the cutting portion 7 improves the insert stability
during machining.
Upon the complete inserti()h of the screw thread portion 12 in the
- threaded screw bore 23 and consequent bearing of the clamping screw head
10 against the clamping raised portion 28 of the countersunk screw bore 24,
25  the resilient clamping jaw 4 is displaced so as to clamp the insert body
portion 8 to support jaw 3 (Fig. 16). Due to the wedge configuration of the
insert clamping surface 49 and the jaw clamping surface 14 the latter biases
the insert into abutment against the insert supporting seat so that an effective

clamping of the insert in its position is thereby achieved.
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Thus, such construction of a cutting tool wth a specific,

hor seshoe- |.i ke manner of nounting an insert in a tool holder, ensures that:
20 an. accurate positioning of the cut4ing insert in the tool holder and’
an . effective clanping of the insert in this position can be achieved
easily and qui ckly and a replacenent of the insert can be effected

W t‘hout the necessity screwi ng a cl anping screw conpl etely out of
the tool . When the W%érﬁo‘tﬂebc trRR!ageds Higt qdﬁu@ngmﬁp\@ 3% es

designing the cut.ti t ool ,so.as_t,0 ensure that, |l ocations,of contact
bet ween an Fﬁg %ﬂ‘gﬂé&?ﬁ]vﬁgﬂvw outwarcf,l\écsgl P C‘E‘\s&th%\?gd%%% Rabl e for

?S_Speci fic Bfa%nfﬁyc)falﬂf)ldgqﬁ%; b £y Fidth the insert%qﬁrﬁﬁmg surface 50 thereby

widening the insert receiving slot 5 rendering it ready for removing and

5  replacing the insert. Thus, an easy and quick replacement of the insert can

be effected without the necessity of removing the clamping screw out of the
cutting tool. |

It should be noted that the cutting tool according to the present

invention may be used with inserts of different types and can have features

10  different from those shown in the above described drawings. Thus, the

clamping jaw may be formed as a scparate part rather than being formed

integrally with the tool holder. The jaw and the insert support surfaces may

be curved, e.g. concave or convex. The jaw clamping surface may have a

convex configuration with the insert clamping surface being consequently

15  concave. The areas of contact of the insert recess with the jaw abutment

surfaces may be at locations different from those described above, e.g.

disposed symmetrically with respect to a longitudinal axis of the tool,

depending on a specific configuration of the insert cutting portion.
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THUs a cutting Illaml—aCCOI’dl ng to the present i nventi on may be of

t he k :at least a leading end of said insert body
porti Iﬁ ! ”gl'ﬁk shape and gconprises a top surface, a bottom
surfa ortion being 5 efined therebetween along a

periphery of said | eadi ng end; said cutting portion conprising a
top and a bo'{tom c%tti ng edge di sposed on two sides of a |ongitudinal
axi s of the S:at | east one of the

1. A cutting too] for rotary machining operatiohs corhﬁrising: |
a tool holder, a leading end thereof having a substantially rigid support
jaw formed with an insert supporting ‘seat having a jaw support surface and
5 a pair of jaw abutment walls diverging from a jaw apex, and juxtaposed
with respect to said support jaw, a resiliently displaceable clamping jaw
having a jaw clamping surface juxtaposed with respect to the jaw support
surface, said jaws defining between them an insert receiving slot and being
formed with aligned screw receiving bores;
10 - a clamping screw adapted to be screw coupled in said'bo.res $0 as to
bias said clamping jaw towarcls said support jaw; and
a cutting insert having a cutting portion and an integrally formed body
portion adapted to be received in said slot, said insert body portion having
an insert clamping surface, an insert support surface oppositely disposed
15  with respect to said insert clamping surface, the arrangement being such that
upon-screw coupling of said screw in said bores so as to pass through the
insert receiving slot said resilient jaw is displaced so as to clamp said insert
body portion to said support jaw,
characterized in that
20 said jaw apex constitutes a jaw abutment apex (17) and is disposed
adjacent a leéding end of said support jaw (3), and
a recess (32) is formed in said body portion (8), diverging outwardly
from said cutting portion (7) and having side walls (53, 54) formed with

insert apical (35) and side abutting portions (56, 57) such that when said

25 insert (6) is supported by said insert supporting seat (3') of the support jaw
(3) it is located in a predetermined position by respective abutment of said
jaw abutment apex (17) and walls (135, 16) against the insert apical (33) and
side abutting portions (36, 57).
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cdtting ' substahtially hel i cal shape and being | ocated on a
segnent i m ﬂ lLEBrfac'e, each cutting edge being defined between a
10 chi p's . g constituted lhy .a respective portion of the top or

bottom surface and a relief flank surface and extending froma cutting
edge front extrem ty disposed at a front end of the cutting portion

Frailing extrem ty & SBGEfeol acltsding to i Shir ?erfzaé‘iteﬁtl{ﬂn e i on of
ttherlapnste;tls suBgtl%sr?tnl %llapym{fg‘ﬁff%ﬁgggg’rz% hg?%-grj) ' d%g?ﬁ Saxcls s&tdfS t he
insert than thbeedpe tﬁ%q@wbhd nesefiPport surfaceo (U3, %ﬁﬁmé&r@im| ofiiet her eby
said top cutting ed o cut a workpiece in a central cutting area.

I n consequedca;imgtehldsihctwﬁsy rmsexpomcthccsnmw gouplong of said screw {8) tusaidng

portion of the inser e jaw a e I nsert .ahutnent and 20 Iarrpln
sur f aces ar POg§S Qr% rtﬁg?lﬁ%a@ i AgRIngks3id ﬁnsefhﬁgppogtlpgéggts(c si de

wal | adjacery the top EH&%'g”t%oF‘JQ@orﬁi}Fg B ERURLIPGS! BithrhRLHAO ST
the jaw clamping surface (14) is of a concave shape and consists of mutually
inclined clamping surface portions (20, 21) diverging in the direction awéy
from the leading end of said support jaw (3) and slanted with respect to the
e 10 jaw support surface (13), the insert clamping surface (49) being of a convex
shape and comprisihg two insert clamping surface portions (30) disposed in
a manner corresponding to the jaw clamping surface portions (20, 21).
4, A cutting tool according to Claim 1, 2 or 3, characterized in that
said recess (52) is formed with a notch (38) adjacent the insert support
15  surface, a wall of the notch constituting said apical abutting portion (353), the
walls of said recess (52) being substantially recessed with respect to the
insert abutting portions (56, 37).
S. A cutting insert for use with a cutting tool according to any of the
preceding claims, the insert having a cutting portioh and an integrally
20 formed body portion adapted to be mounted in an insert receiving slot
formed in a tool holder; |
said insert body portion having an insert clamping surface and an
insert support surface oppositely disposed with respect to said insert
clamping surface, characterizea in that
25 a recess (52) is formed in said body portion (8), diverging outwardly
from said cutting portion (7) and having side walls (33, 54) formed with

insert apical (35) and side abutting portions (56, 57).
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ed e are desi gned to intersect the longitudinal axis of the tool so that an
ar ea ““mmﬂﬂulﬂﬂm ﬁﬂ he jaw abutment apex with the insert recess is
| ocat ed ly with respect-to the |longitudinal axis. 25

Thus, the *préseht " nvent’i on enabl es cla ping a cutting insert havi ng
speC|f|c cutting edge geonetry in a tool holder of a cutting tool in

a manner nost advantageous for such geonetry allowi ng to achieve

maxi mal resi 8t ance ofA EWdingodserangeeing s &ldimgachamcieaizad inibat or ces.

at least a leading end (8') of said insert body pdrtion (8) has a part
disk shape and comprises a top surface (33), a bottom surface (34), the
cutting portion (7) being located therebetween along a periphery of said
5 ]eadingn end (8');
said cutting portion (7) comprising a top and a bottom cutting edge
(36, 37) disposed on two sides of a longitudinal axis (A) of the insert, at
least one of the cutting edges (36, 37) being of a substantially helical shape
and being located on a segment of a spherical surface, each cutting edge (36,
e 10 37) being defined between a chip forming surface (46, 47) constituted by a
: respective portion of the top or botiom surface (33, 34) and a relief flank
surfﬁce (35', 35") and extending from a cutting edge front extremity (38)
disposed at a front end of the cutting portion adjacent the longitudinal axis
(A) of the insert (6) to a cutting. edge trailing extremity disposed at a lateral

15 end of the cutting portion (7) of the insert (6).

heet Has Been Re; laced
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-6- BRI EF DESCRI PTI ON OF THE DRAW NGS For a better

under st andi ng of : the present invention and to show how t he same may be
carried.out in practice reference will jpow be made to t he acconpanyi ng
drawi ngs, in which 5 Fig. 1 is an exploded view of a cutting tool
according to the present I nventi on; Fig. 2is a

| ongi tudi nal cross-sectional view of a tool holder shown in Fig. 1,

Fig. 3 is a cross-sectional view along the line IIl-111 of the tool holder

10 shown in Fig. 2;

ABSTRACT
A cutting tool for rotary machining operations comprising:
a tool holder, a leading end thereof having a substantially rigid support
jaw formed with an insert supporting seat having a jaw support surface and
5 a pair of jaw abutment walls diVérging from a jaw apex, and juxtapoéed
with respect to said support jaw, a resiliently displaceable clamping jaw
having a jaw clamping surface juxtaposed with respect to the jaw support'
surface, said jaws defining between them an insert receiving slot and being
formed With aligned screw receiving bores;
10 the cutting insert having a cutting portion and an integrally formed
bddy portion adapted to be reccived in the slot, and having insert clamping
and support surfaces, the jaw apex constituting a jaw abutment apex (17)
and being disposed adjacent a leading end of said suﬁport jaw .(3), a recess
(52) being formed in said body portion (8), diverging outwardly from said
15  cutting portion (7) and having side walls (53:,"5-4). fdrmed with insert apical
(55) and side abutting portions (5.6, 57) such that when said insert (6) is
supported by said insert supporting seat (3') of the support jaw (3) it is
located in a predetermined p_osition by respective abutment of said jaw
abutment apex (17) and walls (15, 16) against the insert apical (35) and side

20  abutting portions (56, 37).
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Fig. 4is a cross-sectional view along the line IV-1V of the tool holder

shewn in Fig. 2; Fig. 5is a cross-sectional view along the |ine
V-V of the tool hol der shown in Fig. 3; 15 Fig. 6is a
cross-sectional view along the line VI-VI of the tool holder shown in
Fig.3; Fig. 7is atop view of an insert, according to the
present invention, shown in Fig. 1; Fig. 8 is a front
view of the insert shown in Fig. 1; 20 Fig. 9 is a side view of the
insert shown in Fig. 1; Fig. 10 is a perspective view fromthe
bottom of the insert shown in Fig. 1, Fig. 11 is a
cross-sectional view along the line XI-XI of the insert shown in
Fig. 7,

This Sheet Has Been Rerlac
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25 Fig._12'is a cross-sectional view along the line X I-XI| of the -

I nsert . shown in Fig. 7; Fig. 13 is a cross-sectiona
view along the line XIlI1-XIl1l of the insert shown in Fig. 7,
- 7 -

l/

~1>

.V//

Fig.3.

—_— .
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Fig. 14 is a cross-sectional view along the line XIV-XIV of the insert
shown in-Fig. 7, Figs. 15 and 16 illustrate a manner of
assenbl ing-the cutting tool shown in Fig. 1; 5 Fig. 17 is a
cross-sectional view along the line XVII-XVI1 of the cutting tool
shown in Fig. 16. DETAI LED DESCRI PTI ON OF PREFERRED ENMBCDI MENTS
The conponent elenents of a rotary ball-nose end mll tool, in 10
accordance with the present invention, is shown in Fig. 1. The tool
conprises a tool holder 1 having a leading end 2 formed with a
‘substantially rigid support jaw 3 and, juktaposed with respect thereto
aresiliently : -

This Sheet Has Been Reﬂlaced
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dfsplaceable clanﬁing fam14 the jaws 3 and 4 defining between them an
i nsert receiving slot 5. A replaceable cutting insert 6 has a cutting
portion.15- 7 and an integrally fornmed body portion 8 adapted to be

received in the slot 5 &pd cl anped therein by clanmping screw 9 having
a head portion 10 and . agylindrical portion 11 with a screw thread
portion 12 at the end thereof renote fromthe head portion 10.

As seen in Figs. 2, 18, <§ angl 64 | lustrating the leading end 2 of 20 the

tool holder 1, the s pn@r?<1. 3:ns formed with an insert supporting seat
3' having a Jam;§ poy t SE 13 and a.ﬁkur of jaw abutnment walls 15, 16

(Fig. 3) dive gin StTe apex ’7 adjacent a |eading end 18

of the supporXjawA ‘"igla?w\a pr i smati ¢ shoul der for

p03|t|on|ng he X The. j aw abutment wall 15 is 25
< a longitudinal axis A

| onger than t
of Q aqung surface 14
—

N
(@)
S
0
oOn
LL.
o "'m’ This Sheet Has Been Rei
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mﬁth'respect to the jaw support surface 13. The jaw cl anping surface 14 is

Qf a prismatic; concave shape (Figs. 4, 5, 6) and consists of nutually
inclined glanping surface porti B8 20gand 21 nerging along a |ine 14",
- 8- - Vi Z

35 MO —— Fig.Il

—_—

—
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'dfverging in the direction away fromthe | eading end 18 of the support jaw
and slanted with respect to the jaw support surface 13 at angles [err],

seen in r cross-sections of the tool holder along the lines IV-1V and V-V
normal to the jaw abut nent Il's 15 and 16. In consequence of such
di sposition of th$ 5 clanpingﬁgurface portions 20 and 21 their front
portions adjacent/{ the |ine 14’ / define angles—aw-th—tReqsupport
surface 13 (Fi =] | ope at angle [err] (Hig. 2) towards
t he j aw suppor = Ah i rection of the | eadijng end 18 of
t he suppor® | by en g the insert receiving slot - 5to
function a ' ) 710 The jawg 3 and 4 arc
formed w | PI—atret—24— - fFoT—TeCcerving [t herein the
cl anpi ng rew 9. r gw e 43 is forned in the support jaw 3 and
Is internally veilng &dég) cooper at ed wi th jthe screw
t hr ead portéo criew\ore (2475 formed in the

Fig.l5

XVii

o XVHl

Fig.16

—_—
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cl anpi ng jaw 4 and is countersuhk with an outwardly tapering portion 26 15
having a maX| mal di anmeter greater than a maxinmal cross-sectional

di mensi on “of the screw head 10 and a cylindrical_partion 27 adapted to
freely receive the screw cylindrical portion 11. TREPLAQEMENT $MEETON 26 !
has a bore clanping raised portion 28 whil ¢’ Dascriptier nped wl. 1t FeeRdet |
to'a cl anping jaw |l eading end. The screw t}ﬂ?@ﬁ;zﬁ@) andp%édquosg,‘J ~ghtiky | !
inclined 20 ‘towards the |eading end 2 of thejt }qu BN @r - paged \lﬁtu paged .. 6;

As seen in Figs. 1 and 2, the clanping scTéw 9| & Apubded. y-th {4 A 1B i
snap ring 30 adapted to be received in a groove gl formed |Iyégs ﬁe sc \%@ :

cylindrical portion 11 so that a distance betwee d t he ! i
snap ring 30 is greater than a height of the ck B&%ep?kw %oﬁpt 'f
25 screw bore 24. The cutti ng insert 6 has a prlsrratlc

shape and is shown in Figs. 7, 8, 9 and 10. A leading end 8 of the
I nsert body portion 8 has a part dISC

A CUTTING TOOL

REPLACEMENT SHEET

19 OCT 1996

FIELD OF THE INVENTION
The present invention relates to a cutting tool consisting of a tool
- holder and a replaeeable cuttmg insert mounted therein to be used in rotary

machining operatrons The present invention is particularly concerned with

(o]}

tools such as for use in r_mlhng and_dnllmg, in particular, end milling and
drilling for profile machining of shaped surfaces, narrow slots, rounded

grooves or corners, curved three~dimensional surfaces, etc. and to inserts for

use in such tools.

10 BACKGROUND OF THE INVENTION
A cutting tool of the kind to which the prescnt invention refers
comprises a tool holder having an insert receiving slot and a cutting insert,
e.g. of a ball-ended type replaceab]v smounted therein. In view of the
substannallv crrcular shape of the cuttmg edge of such an insert in the tool
15 the cutting force components aetmg on th%cuttrng edge are of relatwely
great value and “the tool has to be desrgned so as to ensure that position of
the insert in the tool holdet is effectively and accurately fixed and that the

cutting: insert itself is of sufficient strength.



shape and a term nal

shape. The.insert body portion 8 has a top surface 33 a
- 9- 34,

of the insert

(9 1]

10

20

Az

end 8" of the insert body 8 is of A Mgggmgﬁ Ishiker

the insert cutting portion 7 being |ocatgd

1.5
Ndra—bot+em-sur-hacle

aL&ngCT &)er i phe

Tools of such a kind are disclosed, for example, in E.P. 216064
and U.S. 4,566,828. Thus, a r'netal. cutting tool disclosed in U.S. 4,566,828
consists of a tool holder having a pair of clamping jaws defining therebe—

tween an insert recéiving slot and a replaceable disk-like cutting insert

mounted in the slot. The insert is secured in the holder by mecans of a

clamping screw penetrating through screw bores formed respectively in the
jaws and in a body of the insert. In order to replace the cutting insert the
clamping screw has to be cOmplote]y screwed out of the cutting tool,
rendering such replacement operation time consuming. Furthenhore, where
the cutting insert is relativély small, as is the cutting tool, such manner of
clamping has disadvantages connected with the necessity of forming in such
small cutting insert a screw receiving bore, which, on the one hand, limits
manufacturing possibilities for such inserts and, on the other hand weakens
the insert. | .

It is the object of the present invention to provide an improved
cutting tool, wherein a’ outting insert is mounted in a tool holder in a new,
effective manner enabling an casy and quick rcplaccrrienl'of the inscrt in the

tool, and an insert particularly suitable for such a tool especially for profile
machining of shaped surfaces.

SUMMARY OF THE INVENTION
In accordance with the present invention there is provided a
cutting tool for rotary machining operations. comprising:
a tool holder, a leading end thereof having a Subslantiailv rigid support
Jaw formed with an msert supportmg, seat having a jaw support surface and
a pair of jaw abutment walls dwe;i'gmg from a jaw apex, and juxtaposed
with respect to said support jaw, a resiliently displaceable clamping jaw

having a jaw clam‘ping surface juxtaposed with respect to the jaw support



6. The insert cutting portion 7 is design SO—aS—+0
provi de fop cutting along cutting edges 36 and 37 of |aREBIADEMENT SHEET
hel i cal shape and 5 | ocated on a true spherical surface |alffowing t ner eby
for machining of a wor kpi ece surface in accordance wiltH cigquéfr‘p% '
I nstructions. The spheri cal surface segnents are schgngticalry
designated by | and Il (Fig. 7) and are di sposed on t sdes—ef—tfe

| ongi tudi nal axis A of the insert, the spﬁe} i cal surfface having its

+
13

center Oon the longitudinal axis A The cutting edges 10 “—36and 37 are
| ocat ed adj acent either top 33 or bottom 34 surface of the I nsert

body 8 thus consuifacs,isaid jaws defining: besweenthemgneinged reeeiving dot andj being

are defined bet }@een@es&ecﬁi ve, chi Q\Eform'.ng rake surfaces 46 and 47 and
relief flank suffQRes W aligned 5erew5eqeiving 8oieSiaqge 36, 37 extends froma

cutting edge front ) , ok : : h
cutting 15  porti o‘r%)%}ﬁg?j‘{li%gg t%gaﬁgﬁglafﬁfﬁgmél@%lfggﬁ%@%istr?ggsegfge
trailing extrenbias-said clamping jaw towards said support jaw; and :

5 . acutting insert having a cutting portion and an integrally formed body
portion adapted to be received in said sldt, said insert body portion having
an insert clamping surface and an insert support surface oppositely disposed
with respect to said insert clamping surface, the arrangement being such that
upon screw coupling of said screw in said bores so as to paés through the

10  insert receiving slot said resilient jaw is displaced so as to clamp said insert
body portion to said support jaw,
characterised in that
said a jaw abutment apex constitutes a jaw abutment apex ard is
disposed adjacent a leading end of said support jaw, and
15 ~ arecess is formed in said body portion, diverging outwardly from said
cutting portion and having side walls formed with insert apical and side
abutting portions such that when said insert is supported by said insert
supporting seat of the support jaw it is located in a predetermined position
by respective abutment of said jaw abutment apex and walls against the
20  insert apical and side abutting portions. '
) There is also p_ro‘)idcd in accordance with the present invention
a cutting insert for use with the above cutting tool having a cutting portion

and an integrally formed body portion adapted to be mounted in an insert
receiyiﬁg slot formed in a tool holder;

(0]
(v ]}

said insert body portion having an insert clamping surface and an
insert support surface oppositely disposed with respect to said insert
clamping surface, a recess formed in said body portion, diverging outwardly

from said cutting portion and having side walls formed with insert apical
and side abutting portions.



41, 42 disposed at a lateral end 43 of the cutting portion
descridbed preferred enbodi nent the top cutting edge fjr /-
38 is substantially closer to the |ongitudinal axis f the insert
than the bottom cutting edge front extremity 39 and Hag al9 OCT 1994
configuration enabling the top cutting edge 36 20 to cut Ja rkpi ece in
central -cutting area. Portions of the top 33 and botfom 34 surtaces™
adj acent respectively the top and bottom<cutfing edges =and_ 37
constitute the chip form ng rake surfaces 46 and 47 (Figs. 7, 10) of
the cutting portlon 7 of the insert. A rake angle [err]
is preferably posit | ve Breferably.esheiljony ande ttmtmswg elmpisggsudacdsr ¢ pq s

smal | val ue [er@ c“l— f ront ed40 o{ithe cut ort T
greater value [EYVPWAS "h'é’“faé{jbrl § TETRECHNC JAVt ¥ h'@’&iﬁpt‘\”ifﬁcef’ tq:ﬂb%.
11 d 12 5! : "
Cutting e dggs 3 ectigif of ‘t‘ﬁé ?{fﬁnﬁﬁ%{i%&k@??@ zgssu;[)&wtrlg’ogcr 9 C@msg toli"asald

rel-ief froman ggreer ﬁﬁkaxd bores 16 Mg tifAinseHr indedBf agam@trihel ﬂ@@tt%&él%g
rotation of the tool. Thus, a three

5 seat.

Preferably, the jaw clamping surface is of a concave shape and
consists of mutually inclined clamping surface portions diverging in the
direction away from the leading end of said support jaw and slanted with
respect to the jaw support surface, the insert clamping surface being of a

10  convex shape and comprising two insert clamping surface portions disposed
in a manner corresponding to the jaw clamping surface portions.

‘Preferably, the recess is formed with a notch adjaéent the insert
support surface, a wall of the notch constituting said apical abutting portion,
and the walls of said recess are substantially rccessed with respect to the
insert abutting portions cnsuring thcrcby that a contact between the inscrt
and the j'aw abutting surfaces is at predetermined locations and that an area
of such contact is decreased.

Thus, such construction of a cutting tool with a specific,
horseshoe=~like manner of mounting.an insert in a tool holder, ensures that
an accurate positioning of the cutting insert in the tool holder and an
effectiv._e clamping of the insert in this position can be achieved easily and
‘quickly and a replacement of the insert can be effected without the necessity
of screwmg a clamping screw completelv out of the tool.

Furthermore the present invention enables designing the cutting
tool so as to ensure that locations of contact between an msert and ad'fnsert

receiving slot are most smtablc for a specuﬁc g,eomctrv of insert cutting
edges.




-10- di mensional cutting geonetry is provided around h@E%uApﬂ“ “dT SHEET ¥
edges renabki ng to inprove chip formation in a broad range of cutti ng
speeds and to strengthen a cutting wedge W adjacent thejcltt{QQcra99%
which is particu-

-3 -

Thus, a cutting insert according to the present invention may be
of the kind in which |

at least a leading end of said insert body portion has a part disk shape

and comprises a top surface, a bottom surface, the cutting portion being

h

- defined therebetween along a peripﬁery of said leading end;
said cutting portion comprising a top and a bottom cutting edge
disposed on two sides of a longitudinal axis of the insert, at least one of the
cutting edges being of a substantially helical shape and being located on a
segment of a spherical surface, each cutting edge beiﬁg defined between a
10  chip forming surface constitited by a respective portion of the top or bottom.-
surface and a relief flank surface and extending from a cutting edge front
_extremity disposed at a front end of the cutting portion adjacent the
longitudinal axis of the insert to a cutting edge trailing extremity disposed
at a lateral end of the cutting porfion of the insert.

Preferably, the top cutting edge front extremity is substantiélly
closer to the longitudinal axis of thc insert than the bottom cutting edge
front extremity enabling thereby said top cutting edge to cut a workpiece in

-a céntral cutting area. In consequence with such asymmetric construction of
the cutting portion of the insert, the jaw and the insert abutment and
clamping surfaces are of an appropriate asymmetric design. Thus, a recess
side wall adjacent the top cutting edge and a correspond.ing jaw abutment
edge are designed to intersect the longitudinal axis of the tool so that an area
of contact of the jaw abutment apex with the insert recess is located

eccentncallv with respect to the longitudinal axis.

]
(¥ ]]

Thus, the present'mventlon enables clamping a cutting insert
having specific cutting edge geometry in a tool holder of a cutting tool in
a manner most advantageous for such geometry allowing to achieve

maximal resistance of the tool and the insert against machining forces.



larly inportant for a central cutting area working unde 1

T ReRdcEl R$ ofcezelo
5 speed ,and high friction forces. The {i g ("f’ﬁ@ Poer-§i on
8 to be positioned in the insert supporting seat 3' '

3 and cl anped thereto by the clanping jaw 4 has an i
surface 51 (Fig. 10) fornmed in the insert bottom surfacel 3
adapted to be supported by the jaw support _ surface 13 and an insert 10
cl anpi ng surface 49 forned in the insert "tép’surfaoe 33 and_being of—a
convex shape corresponding to the concave shape of the jaw cl anpi ng
surface 14. Thus, the insert clanping surface 49 consists of two nutually

i nclined i nseerWE§%lwmgPQﬂfﬂi§iﬂMmh{ﬁ§ line 50', diverging in

the direction away fro*the front end 40, of gh]ge cut ting portion and slanted
15 with respect to tk&Or hbeher ungersianding phdhe presspyiventiop andtogshawy
(Figs. 13 and

correspondi ng gr?g‘ﬁ Eahsel %@%ﬁbﬂérﬁé&'ght ﬁ‘gk’/v's"l&tig%%%’éé@? %QQR%F%i@aQSéﬂ I n
Fig. 9, the ingR¢ bcedmpRh{PgPafdwiaas, mOwhich

5 Fig. 1 is an exploded view of a cutting tool, according to the present
invention;

Fig. 2 is a longitudinal cross—sectional view of a tool holder shown in
Fig.1; )
Fig. 3 is a cross—sectional view along the line 1II-III of the tool holder
10  shown in Fig. 2;
Fig. 4 is a cross—sectional view along the line IV-IV of the tool holder
shown in Fig. 2; |
Fig. 5 is a cross—sectional view along the line V-V of the tool holder
shown in Fig. 3; . '
15 Fig. 6 is a cross-sectional view along the line VI-V1 of the tool holder
shown in Fig.3; |
Fig. 7 is a top view of an insert, according to the present invention,
shown in Fig. 1;
Fig. 8 is a front view of thé insert shown in Fig. 1;
20 Fig. 9 is a side view of the insert shown in Fig. 1; .
_ Fig. 10 is.a perspective view from the bottom of the insert shown in
Fig. 1; | |
| Fig. 11 is a cross—sectional view along the line XI-XI of the insert
shown in Fig. 7; |
Fig. 12 is a cross-sectional view along the line XII-XII of the insert

shown in Fig. 7,

Fig. 13 is a cross—sectional view along the line XIII-XIII of the insert
shown in Fig.'7;



sl ope downwardly towards the insert support surface 51 in hBERiiACtEWSWBrs%ﬁ‘_-
the front end 40 of the cutting portion 7 in a manner corrgsgonding to tha
20 of the jaw cl anping surface portions 20 and 21. 19 OCT-W
i nsert body portion 8, seen better in Figs. 10 and 17, is *oformed
Wi th a concave recess 52 diverging outwardI% froma recess japex—=2

di sposed adj acent the front end 40 of the~ihsert cutting pdgrtion 7 and

havi ng an insert ‘apical abutting portion 55 and side—warTsS 53 and 54
recessed with 25 respect to projecting side abutting portions 56 and 57.
The recess 52 is  Fig. 14 iy arerbsei-¢aetianalovielv A8nhake higedXEV el bf the insert

configuration and forned adjacent the insert support surface 51 so
that its wall céhewntintEig. {fhe i nsert apical abutting portion 55. In

e, o 1 G o1E e KB RPIALE. Fafareot saShihe ' ShiB f
shown in Fig. 1;

5 Fig. 17 is a cross—sectional view along the line XVII-XVII of the
cutting tool shown in Fig. 16.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS |
' The component eclements of a rotary ball-nose end mill tool, in
10  accordance with the prcsénl invention, is shown in Fig. 1. The tool
comprises a tool holder 1 having a leading end 2 formed with a substantially
rigid support jaw 3 and, juxtaposed with respect thereto a resiliently
* displaceable clamping jaw 4, the jawé 3 and 4 defining between them an
. insert receiving slot 5. A replaéeable cutting insert 6 has a cutting portion
15 7 and an integrally formed body portion 8 adapted to be received in the slot
5 and clamped therein by clamping screw 9 having a head portion 10 and .
a.cylindrical portion 11 with a screw thread portion 12 at the end thereof

remote from the head portion 10.

-~

As seen in Figs. 2, 3,4, 5 and 6 iﬂustrating the leading end 2 of
20 the tool holder 1, the support jaw 3 is formed with an insert supporting seat
3 having a jaw sﬁpport surface 13 and a pair of jaw abutment walls 15, 16
(Fig. 3) diverging from a jaw abutmcent apex 17 adjacent a leading end 18
of the support jaw 13 and forming thereby a prismatic shoulder for
positior{ing the insert in radial direction. The jaw abutment wall 15 is
longer than the jaw abutment wall 16 and intersects a longitudinal axis A of
the tool. The clamping jaw 4 has a jaw ciamping surface 14 juxtaposed
with respect to the jaw support surface 13. The jaw clamping surface 14 is
of a prismatic, concave shape (Figs. 4, 3, 6) and consists of mutually

inclined clamping surfacc portions 2() and 21 merging along a line 14/,
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—
_ in particular, its abutting portions are of {apg cppRT AEET |
asymmetric, design e Qe ADREMENT ‘ ‘\
i

; . with respect to the axis A and the [lsert—aprcal™
abutting portion 55 is |ocated i

: eccentrically with rgspect to h@P !
center O'of the spherical surface. The clianpi A§ @G&e (3) its
Inserted into the screw bores 24 and 23 5 of the cl anpihgi and =

jaws 4, 3 of the tool holder 1 (Fig. 2) sg t hat

diverging in the direction away from the leading end 18 of the support jaw
and slanted with respect to the jaw support surface 13 at angles'B, seen in
cross—sections of the tool holder along the lines IV-IV and V-V normal to

the jaw abutment walls 15 and 16. In consequence of such disposition of the

(v ]}

clamping surface portions'?_O and 21 their front portions adjacent the line 14’
define angles a with the sﬁppo‘rt surface 13 (Fig. 4) and slightly slope at
angle y (Fig. 2) towards the jaw support surface 13 in the direction of the

leading end 18 of the support jaw, thereby enabling the insert receiving slot

5 to function as a double clamping wedge:

10 The jaws 3 and 4 ayc formed with aligned screw bores 23 and 24

for'receiving therein the clamping screw 9. The screw bore 23 is formed
in the support jaw 3 and is internally threaded being adapted to cooperated
with the screw thread portion 12. The screw bore 24 is formed in the
clamping jaw 4 and is countersuhk_ with an outwardly tapering portion 26
having a maximal diameter greater than a maximal cross-sectional
dirﬁension_ of the screw head 10 and a cylindrical portion 27 adapted to
freely recei?e the screw cylindrical portion 11. The tapering portion 26 has
a bore clamping raised portion 28 wh-i.ch' is innermost with respect to a
clamping jaw leading end. The screw bores 23 and 24 are slightly inclined
20  towards the leading end 2 of the tool holder.
_ As seen in Figs. 1 and 2, the clamping screw 9 is provided with
a snap ring 30 adapted to be received in a groove 31 formed in the screw
cylindric.al port_ioq 11 so that a.distancc betwcen the screw head 10) and the

snap ring 30 is greater than a height of the cylindrical portion 27 of the
screw bore 24.

to
(¥ /]

The cutting insert 6 has a prismatic shape and is shown in Figs.
7, 8,9 and 10. A leading end 8' of the insert body portion 8 has a part disc
shape and a terminal end 8" of the insert body 8 is of a horseshoe-like

shape. The insert body portion 8 has a top surface 33 and a bottom surface



the screw thread portion 12 engages the internally threaded SREFQ,WCEJMF’%T:%EET:

the snap ring 30 is placed in the groove 31 of the clanping}s

cylindri cal portion 11. Wien the insert re
in the slot 5 being positioned in the 10 insert supportingls atf%ocfé“é%
15, 16, 17), the jaw abutnent apex 17 and wal I's 15 and 16 of the

support jaw 3 abut against the insert apicakb abutting
side abutting portions 56, 57 ensuring thereby an accurate
repeat abl e positioning of the cutting insert 6 in the tool

portion 55 and
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ot her at
of the insert

W c’on act each '

. edeterm ned | ocations ensuring thereby a firm positioning

W th respect to conponents Rlerr], Rerr] and R err] of

machi ning force F. The The inserteauotting pmnonlibnsodcwgrretchso detovpeovideefor

I nsert api cal

abut ting_portion 55

aw abut nent apex 17 which

i s designed i n CYHIE RoRS: cytting,edges 36 a?n?i 37 of a substantially hehcal shape and

D
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located on a true spherical surface allowing thereby for machining of a
workpiece surface in accordance with computer instructions. The spherical
surface segments are schematically designated by' I and II (Fig. 7) and are
disposed on two sides of the longitudinal axis A of the insert, the spherical
surface having its center O on the longitudinal axis A. “The cutting edges

36 and 37 are located adjacent either top 33 or bottom 34 surface of the

 insert body 8 thus constituting top and bottom cutting edges 36 and 37 and

are defined between respective chip .forming rake surfaces 46 and 47 and
relief flank surfaces 35' and 35". Each cutting edge 36, 37 extends from a
cutting edge front extremity 38, 39 disposed at a front end 40 of the cutting
portion 7 adjacent the longitudinal axis A to a cutting cdgc trailing extremity
41, 42 disposed at a lateral end 43 of the cutting portion 7. In the described
preferred embodiment the top-cutting edge front extremity 38 is substantially
closer to the longitudinal axis A of the insert than the bottom cutting edge
front extremity 39 and has a configuration enabling the top cutting edge 36
to cut a workpiece in a central cutting area. Portions of t.he top 33 and
bottom ,34 sur'faces adjacent respectively the top and bottom cutting edges
36 and 37 constitute the chip forming rake surfaces 46 and 47 (Figs. 7, 10) .
of the cutting portion 7 of the insert.

. " Arake angle 0 is préferably positive and varies along the cutting
edge. 36 from its small value 0, at the front end 40 of the cutting portion 7
to a greater value. §, at the lateral end 43 of the cutting portion 7 (Figs. 11
and 12). The relief flank surfaces 35’ and 33" adjacent the cuttirig edges 36
and 37 are formed so as to provide a constant relief from an iﬁtemal

spherical surface of a workpiece during rotation of the tool. Thus, a three
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asynmmetric shape of the cutting portion 7 inproves { ¢E\1‘N’ SHEET
stabili ty. during machini ng. Upon tﬁﬂ’ﬂ@ e

insertion’of the screw thread portion 12 in the aded scre gore

23 'and consequent bearing of the clanping screw head 1G§h ﬁ@

cl anping raised portion 28 of the countersunk -screw borej2 25,“,1heﬂi
nsert body

resilient clanping jaw 4 is displaced S0 ?6 to clanp the
portion 8 to support jaw 3 (Fig. 16). 0 the wedge co t--on—of -the

i nsert clanping surface 49 and the jaw ¢l anping surface 14 the latter
bi ases the insert into abutnment against the insert supportin seat

so that an ef fdimeénsional cutting peometry mbm\hded asaund the quttsnpsdgcs enablin
t her eby achi eved.

to improve chip formation in a "broad range of cutting speeds and to

strenigthen a cutting wedge W ad]accnt the cutting edges, which is particu—

larly important for a céntral cutting area working under conditions of zero
5  speed and high friction forces.

The insert body portion 8 to be positioned in the insert supporting
seat 3' of the support jaw 3 and clamped thereto by the clamping jaw 4 has
an insert support surface 51 (Fig. 10) formed in the insert bottom surface 34
and adapted to be supported by the jaw support ‘surface 13 and an insert
10  clamping surface 49 formed in the insert top surface 33 and being of a
~ convex shape corresponding fo the concave shape of the jaw clamping
surface 14. Thus, the insert clamping surface 49 consists of two mutually
inclined insert clamping portions 50 merging along a line 50', diverging in
the direction away from the front end 40 of the cutting portion and slanted
with respect to tﬁc insert support surface at angles o, and o, (Figs. 13 and
14) which are equal or slightly less than the corresponding angles 8 of the
jaw support surface 13. As seen in Fig. 9, the insert clamping poriions 50
slope downwardly towards the insert support surface 51 in the direction of
~ the front end 40 of the cuttiﬁg portidn 7 in a manner corresponding to that

20  of the jaw clamping surface portions20 and 21.

The insert body portion 8, scen better in Figs. 10 and 17,

formed with a concave recess 52 diverging outwardly from a recess apex 52"
disposad adjacent the front end 40 of the insert cutting portion 7 and having
an insert apical abutting portion 55 and' side walls 53 and 54 recessed with
respect to projecting side abutting portions 56 and 57. The recess 52 is
formed with a notch 58 having a stepped configuration and formed adjacent
the insert support surface 51 so that its wall constitutes the insert apical
abutting portion 535. In conscquence of the above—described asymmctric

construction of the cutting portion 7 of the insert, the insert recess 32 and,
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When the insert 1 is to be replaced,

. ! tﬁﬁ’L%bEﬂPs\i'ﬁ%leET
screw:9 iss rel eased and slightly screwed outwardly so}ag -
snap ring 30 to bias the clanping jaw 4 away fromthe}i fpsert cl-anpi ng
surface 50 thereby wi deni ng the insert receiving slot|5]refRQGhI%
ready for renoving and 5 replacing the insert. Thus, an ¢a$y and quick
repl acenent of the insert can be efTdéted without t helnecessity of

renovi ng the clanping screw out of the

in particular, its abutting portions are of an appropriate asymmetric design .
with respect to the axis A and the insert apical abutting portion 55 is located
eccentrically with respect to the center O of the spherical surface.

The clamping screw 9 is inserted into the screw bores 24 and 23

of the clamping and support jaws 4, 3 of the tool holder 1 (Fig. 2) so that

(9]

the screw thread portion 12 engages the internally threaded screw bore 23,

the snap ring 30 is placed in the groove 31 of the.clamping screw cylindrical
portion 11. | -

When the insert 6 is received in the slot 5 being positioned in the

10  insert supporting seat 3' (Fig. 15, 16, 17), the jaw abutment apex 17 and

walls 15 and 16 of the suppbrt jaw 3 abut against the insert apical abutting

portion 55 and side abutting portions "56, 57 ensuring thereby an accurate

and repeatable posiﬁoning of the cutting insert 6 in the tool holder 1. Due

to the outwardly sloping shape o_f. the recess walls 53 and 54 and the stepped

15 recess notch 38, the insert and the support jaw contact each other at

predetermined locations ensuring thereby a firm positioning of the insert

with respect to components R,, R, and R, of machining force F. The

eccentric position of contact between the insert apical abutting portion 55

‘and the jaw -abutment apex 17 which is designed in consequence of the

20  asymmetric shape of the cutting portion 7 improves the insert stability .
during machining.
Upon the complete insertion of the screw thread portion 12 in the
threaded screw bore 23 and cm_l'sequent bearing of the clamping screw head
10 againét the clamping raised portion 28 of the countersunk screw bore 24,
25

the resilient clamping jaw 4 is displaéed so as to clamp the insert body
portion 8 to support jaw 3 (Fig. 16). Due to the wedge configuration of the
insert clamping surface 49 and the jaw clamping surface 14 the latter biases
the insert intd abutment against the insert supporting seat so that an effective

clamping of the insert in its position is thereby achieved.



cutting tool.
according;to the present

It should be noted that t 1 e

invention may be used with iﬁ@k&“@ﬁhwgl £ |

different types and can have features 10
t he above described draw ngs. Thus, the

different frofnFhose shown in
cl anpi ng j hwt neyg Tf&ﬁ%ed
a separate part rather than being forrred [ %

S

i ntegrall ththetool
hol der. The jaw and the insert support surfaces may ﬁ;—mrv‘ ””””””
concave or '

_ _convex. The jaw clanping surfack m may have a convex
configuration with the insert clanping surface being consequently 15
concave. The areas of contact of the insert recess with the jaw abut rrent

Zurfacez may be at | ocaVhensthdi insertehtisfloobe tfhldééedieglﬁr Fb@tplﬂg(i%ewe gs
i sposed symmetri cal h, respect oal i tudi f tthe t
dependi ng on afglﬁéi‘# Pﬁgméiighﬂ@ﬁé?ws& o(gitwg Sﬂ:’élr E%Has?: Lﬁgosaap tr}e%.ga 1o

bias the clamping jaw 4 away from the insert clamping surface 50 thereby

widening the insert receiving slot 5 rendering it ready for removing and

W

replacing the insert. Thus, an easy and quick replacement of the insert can

be effected withbut the necessity of removing the clamping screw out of the
cutting tool.

| It should be noted that the cuiting tool according to f_he present

invention may be used with inserts of different types and can have features

10  different from those shown in the above described drawings. Thus, the

clamping jaw may be formed as a scparate part rather than being formed

integrally with the tool holder. The jaw and the insert support surfaces may

" be curved, e.g. concave or convex. The jaw clamping surface may have a

convex configuration with the insert clamping surface being consequently

15  concave. Tfle areas of contact of the insert recess with the jaw abutment

surfaces may be at locations different from those described above, e.g.

disposed symmetrically with respect to a longitudinal axis of the tool,

depending on a specific configuration of the insert cutting portion.
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oper at I oNs: conpr

A cutting tool for rpo

a' tool holder, a Ieading Lalz e “é“ELtT
havi ng a subst anLlwmu‘""I““HIIIsl |I|Iort jaw formed witH g0 nsert

3
supporting seat having &a j¥awssupport surface and 5 a pdir| of g gt 004 nEnt
wal | s diverging froma jaw apex, and juxtaposed
- 13 -
CLAIMS:
1. A cutting tool for rotary machining operations comprising:

i

a tool holder, a leading end thereof having a substantially rigid support
jaw formed with an insert supporting seat having a jaw support surface and
a pair of jaw abutment walls diverging from a jaw apex, and juxtaposed

with respect to said support jaw, a resiliently displaceable clamping jaw

having a jaw clamping surface juxtaposed with respect to the jaw support

10

surface, said jaws.defining between them an insert receiving slot and being

formed with aligned screw receiving bores;
a clamping screw adapted to be screw coupled in said bores so as to
bias said clamping jaw towards said support jaw; and

a cutting insert having a cutting portion and an integrally formed body

* portion adapted to be received in said slot, said insert body portion having

20

Nz

an insert clamping surface, an insert support surface oppositely disposed
with respect to said insert clamping surface, the arrangement bcing such that
upon screw coupling of said screw in said bores so as to pass through the
insert receiving slot said resilient jaw is displaced so as to clamp said insert
body portion to said support jaw,

characterized in that

| sa}id jaw apex constitutes a jaw abutment apex (17) and is disposed

adjacent a lcéding end of said support jaw (3), and

a recess 52) is formed in said body portion (8), di.verging outwardly
from said cutting portion (7) and having side walls (53, 54) formed with
insert ;pical (55) and side abutting portions (56, 57) such that when said
insert (6) is supported by said insert supporting seat (3") of the support jaw
(3) it is located in a predetermined position by respective abutment of said.
jaw abutment apex (17) and walls (15, 16) against the insert apical (55) and
side abutting portions (56, 57).



Wi th respect to said support jaw, a resiliently displaceg

having a j,aw clanping surface juxtaposed wth respect t¢

surface, said ja T n theman insert recei

rorned wi tn art of AIRYIRMINMEIMR bores!"so :

adapted to be screw coupl e ih Said bores so as to

j aw towards said support jaw, and

cutting portion and an integrally forned"b’d’dy

received in said slot, said insert body portion having - an insert

cl anpi ng surface, an insert support surface oppositely disposed 15 wth

respect to sai @.insert Alcamingwol ectarling td€laim dngkaracterized iy tisatahe it

upon screw coupl |d21% of said screw in said bores so as to pass t:hrough the
e

i nsert receivi rpdsthetingest alampingisyrfaces:(20, 214i 4HpAY slgps slosenwardly tonvaxdlsi d
![ EZ? "t botﬂg r s?pretcltigg jatug an IigllsesrliI g&%&rt kirfaces (13,34) in thec&?éc%ﬁ}neor_f ged 'n

leading end thereof so as upon the screw coupling of said screw (9) in said

i as_sai d_cl anpi hg
a cutting ijnsert having a
por tliLon.adapted—to

LA "AY

Ul_

bores (23, 24) to bias the insert (6) against said insert supporting seat (3').
3. A cutting tool according to Claim 1 or.2, characterized in that
the jiw clamping surface (14) is of a concave shape and consists of mutually

inclined clamping surface portions (20, 21) diverging in the direction away

froﬁx the leading end of said support jaw (3) and slanted with respect to the
10  jaw support surface (13), the'inécrt clamping surface (49) Being of a convex
shape and comprising two insert clamping surface portions (30) disposed in
a manner correspondihg to the jaw clamping surface portions (20, 21).
4. A cutting tool according to Claim 1, 2 or 3, characterized in that
said recess (52) is formed with a notch (58) adjacent the insert suppbrt
15  surface, a wall of the notch constituting said apical abutting portion (55), the
walls of said recess (52) beiﬁg substantially recessed -with respeci to the -
insert abutting portions (56, 57). _
S. A cutting insert for use with a cutting tool according to any of the

preceding claims, the insert having a cutting portion and an integrally

20 - formed Jbody portion adapted to be mounted in an insert receiving slot
formed in a tool .holdgr;
sa'id insert body portion having an insert clamping surface and an
insert support surface oppositely disposed with respect to said "insert
clampin;g surface, characterized in that
25

a recess.(52) is formed in said body portion (8), diverging outwardly
from said cutting portion (7) and having side walls (53, 54) formed with

insert apical (55) and side abutting portions (56, 57).



20
di sposed

: A adj d of said support jaw (
a recess (52) is famm"] )@ " ﬂ portion (8), diverging
fromsaid cutting por ticont

i nsert apical (55) and side. abutt| ng portlons (56, 57) such]

sai d jaw apex constitures a jaw abutnent apex (17) RERUACEMENT SHEET

d.ITU

d
aving side walls (53, 54)]f \Aﬁédbéﬁt'ﬁ%

L when sajid ;

25 insert (6) is supported by said insert,supporting seat {3 ) of t he

support jaw (3) it is located in a p}ed'eterm ned positromrby
respective abutment of said j aw abut mrent apex (17) and walls (15,
16) agai nst the insert apical (55) and side abutting portions (56,
57) . 6. cutting insert according to Claim 5, characterized in that

at least a leading end (8') of said insert body porpon (8) has a part
disk shape and comprises a top surface (33), a bottom surface (34), the
cutting portion (7) being located therebetween along a periphery of said
5 leading end (8'); |
said cutting portion (7) comprising a top and a bottom cutting edge
(36, 37) disposed on two sides of a longitudinal axis (A) of the insert, at
least one of the cutting edges (36, 37) being of a substantially helical shape
and being located on a segment of a spherical surface, each cutting edge (36,
10 37) being defined between'a chip forming surface (46, 47) constituted by a -
respective portion of the top or bottom surface (33, 34) and a relief flank
surface (35, 35”) and extending from a cutting edge front extremity (38)
disposed at a front end of the cuttiné portion adjacent the longitudinal axis
(A) of the insert (.6) to a cutting. edge trailing extremity disposed at a lateral
15  end of the cutting portion (7) of the insert (6).
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34) in the di

2. A cutting tool according to Caim 1RE‘dH‘&|£Hét~ér~r Fel

aw and the insert clanping surfaces (20, ; 49 50) sl ope
downwardl y towards t he respective jaw and insert supporit q et9994 13,

rection of the | eadi ng end thereof so ag Lpon the screw
coupling of said screw (9) in said 5 bores (23, 24) to Qi as—+he—tnmsert
(6) against said insert supporting seat (3g)- 3. A cutting
tool according to Claim1l or.2, characterized in that

surface (14)

is of a concave shape and consists of nutually
A CUTTING TOOL

ABSTRACT
A cutting tool for rotary machining operations comprising:

a tool holder, a leading end thereof having a substantially rigid support

_ jaw formed with an insert supporting seat having a jaw support surface and

10

20

a pair of jaw abutment wills diverging from a ja(w apex, and juxtaposed
with respect to said support jaw, a resiliently displaceable clamping jaw
having a jaw clamping surface juxtaposed with respect to the jaw support
surface, said jaws defining between them an insert receiving slot and being
formed with aligned screw recewmc bores;

the cutting insert having a cutting portion and an integrally formed
body portion adapted tc; be received in the slot, and having insert clamping
and support surfaces, the jaw apex constituting a jaw abutment apex (17)
and being diéposéd adjacent a leadin_g end of said support jaw (3), a recess
(52) being fo}med in séid body portion (8), diverging outwardly from said
cutting portion (7) and hav’ing side walls (33, 54) formed with insert apical
(33) ang side abutting portions (56, 537) such that when said insert (6) is

supported by said insert supporting seat (3') of the support jaw (3) it is

located in. a predetermined position by respective abutment of said jaw

abutment apex (17) and walls (15, 16) against the insert apjcal (55) and side
abutting portions (36, 57). .

FIGURE 1

The | aw cl anpi ng



i nclined clanping surface portions (20, 21) diverging in th
fromthe teading end of said support jaw (3) and slanted w

NRERLABEMENT GHEET

the 10 jaw support surface (13), the insert clanping surf c¢~fﬂ9%~berng~f
of a convex shape and conprising two insert clanping $uff 54ﬁﬁ¥igﬁps
(50) disposed in a manner corresponding to the jaw cl npiﬁg _
portions (20, 21). 4, A cutting tool accordingjte.Caiml, 2

or 3, characterized in that said recess (52) is forneq with a notch
(58) adjacent the insert support 15 surface, a wall of thé-—meteh =
constituting said apical abutting portilghé (55), the wal | s of said
recess (52) being substantially recessed with respect to the i nsert
abutting portions (56, 57). - 5. A cutting insert for use with a
cutting tool according to any of the preceding clains, the insert

having a cutting portion and an integrally 20 formed body portion adapted
to be nmounted in an insert receiving sl ot ~fornmed in a tool holder;




said insert body portion having an insert clanping surface arjd RERLACEMENT SHEET

<
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i nsert support surface oppositely disposed wth respect to sd d-insert : "
cl anpi ng surface, characterized in that 25 a recess 2)1|950tqr1q§g
in said body portion (8), diverging outwardly fromsaid fcut't’ing
portion (7) and having side walls (53, 54) fornmed with [
(55) and side abutting portions (56, 57). '
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in that., . at least a leading end (8 ) of said irs ~FOt-t1'Qn ;.
(8) has a part - disk shape and conprises a top surf 3 (32% a‘aﬁgt mi-
surface (34), the cutting portion (7) being |ocated thed Bgﬁe allong
a periphery of said 5 | eadi ng end (8'); saidycutting porti

(7) conprising a top and a bottom cutting edge (36,137) disposed on
two sides of a |longitudinal axis (A oB/%e insert, at | . cast—onre—of
the cutting edges (36, 37) being of a substantially helical shape and

bei ng | ocated on a segnent of a spherical surface, each cutting edge (36,
10 37) being defined between a chip formng surface£¢46, 47) constituted by
a _
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surface (35, 35") and extending froma cutting edge frg
di sposed at a front end of the cutting portion adjacent

A - 1"'33(;5..:?:;!-@-
gt ke
t ke | ongi t udi nal
ng efQreeTtH9%

f the insert

axi s (A) of the insert (6) to a cutting edge traili
di sposed at a lateral 15 end of the cutting portion (7
(6). 4/6

O

X

ank

) \

8"

5049 1

43 42

Fig.7

Fig.8

Fig.9



REPLACEMENT St~ |

19 OCT 199 i
5/6 _ i

‘W/////Zo ig.ll .

Fig.13 | Fig.14



REPLACEMENT SHEET

19 OCT 1996

i

6/6

R
////ﬂ%

, y.

Fiq.lS
Xvil
XVil
L =
Fig.l6




