CUTTI NG TOOL ASSEMBLYAND CUTTI NG HEAD THEREFOR FI ELD
OF THE I NVENTI ON The present invention relates to a
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a shank on which the cutting head is nounted, for use

in rotary cutting operations such as drilling, mlling
and the like. BACKGROUND OF THE | NVENTION U. S. Patent

No. 5,957,631 discloses a rotary cutting too

conprising a cutting head rel easably coupled to a

shank, the cutting head and the shank bei ng bounded by
cutti ng head and shank peripheral surfaces mating in
shape and di nensi ons, and having cutting edges at a

front end of the cutting head. The cutting head and

t he shank are advantageously coupl ed by a dovetai

coupl ing arrangenent, providing secure retention and

St ApPrPAN) TOOL U SSRNBLS! XNIS CUTTURE HIOAD TRIEREFOR
means, such as screws. This greatly sinplifies

assenbly and di sassenbly of cutting heads to/fromthe
shank. However, when assenbl ed, the cutting head

coupling portions fully overlie the shank coupling
portions, which may hinder cool ant delivery to the
cutting edges, and may require formati on of cool ant
passages through the cutting head. To facilitate

desi rabl e cooling and | ubrication of the cutting

t og EEP:?tf—tTﬁ@ REgERTION t i Ng heads having a

spade-T1 ke shape may be enpl oyed, such as disclosed in

U S. Pate No. 4,744, 704, U  S. Patent. . .No. ..

6. 530, 728, 10 Dfesat’ fVepi A ta Aeqiifag tool comprising
Spagifadeakie dtidd madheadssane ogeneicr!the/ citih® hedd 1sawbiged, for
portions of the shank to extend forwardly to a region
adjuae imotaryeutting ppergtiegaeh asdrilipganilingand theBke-ng

fluid delivery thereto. However, because of their

reduced thi ckness, sone additional neans of clanping,
suBAGKGROISD OBYHIE INSGEINTEAN and even t hen

tangential forces acting on the cutting edges may

di sadvant age®Phientded. 3,997,681 dbacdes a SR odHomprising a
I NVENTI ON I n accordance with one aspect of the present

i neaRimgdisad relagsablycoupled to a shank, the cutting head and the shank being
bounded by cutting head and shank peripheral surfaces mating in shape and
dimensions, and having cutting edges at a front end of the cuiting head. The
cutting head and the shank are advantageously coupled by a dovetail coupling
arrangement, providing secure retention and stable coupling, without relying on
other coupling means, such as screws. This greatly simplifies assembly and
disassembly of cutting Héads to/from the shank. However, when assembled, the
cutting head coupling portions fully overlie the shank coupling portions, which

may hinder coolant delivery to the cutting edges, and may require formation of

coolant passages through the cutting head.

To facilitate desirable cooling and lubrication of the cutting tool’s
cutting edges, cutting heads having a spade-like shape may be employed, such as
disclosed in U. S. Patent No. 4,744,704, U. S. Patent No. 6,530,728, or U. S.

! e e U,



provided a rotary cutting tool conprising a cutting

head detachably secured to a shank, the cutting head
wanaaetone22shank havi ng mati ng cylindrical outer PEUNELROE®0999

and |l eading and trailing flute_sections, and a conmon

axis of rotation A defining a front-to-rear direction

and a direction of rotation R The cutting head

conaténgeNoa 66531 10BAg Ppaderlike ewifing divpdsy apugenangbhékiy, allowing
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ext giddfasiditst€ abyiaigdflidf depiver thbetk Hoasber] Be@usel BLtheir reduced
nmounting portion and the receiving portion mate in

shapiekaess, shmepddiBeral arrane ot Hlapping Se@sascreesy dha hprequired,
ouplsd n orglon ed t .cylindrical er

5gur gce%egncfh%lg Ztgﬁ?%gg%t fog%ai nmgug%dotﬁr a{ﬁh?i r% #%uteedges may
s ecdibavantagoudisigalyforistas skankl anar base surface

extending transversely to the axis of rotation A a

torque transm ssion wall extending generally inwardly

fr SUMARYI OHTIEBINMENTION f ace to a cylindrical

inner wall, and a fixation wall extending rearwardly
fromthe baseyps cifcamtar ent fs :
to the axis glfn ér&%%gftﬁ:ﬁ%%%:h %r%cﬁ%%ase sgfl#ﬂg%:/eéﬁ S%Vﬁe%wrgetgem 8

a fprosidledasetapprttiting tecltcengrismpggeadtiag hyad detachdbly decured to a
the_cylindrical. outer surface towards the fixation

10, 160 5 D B GRY B R G purtaces and
adj R&EARE ah&%l%l[i% fibtdtRetRBE! kifila cBRthch £8§ %@%t{@ﬁ&f?A defining a

portion co-planar therewth, extending inwardly from

t hefronttpmepridingbtiomarst a didotion of rdietidn Raflhe gutimglheaderimprises a
circunferentially fromthe adjacent trailing flute. .
e pefliddettratty T LRRE SRRE iR e il e afling portion
PO dxit&dsn g0 fealRerdINp tivrd fidn AREH f1RC Qhatﬁkn®n@%‘ﬁ§eb QNgec8R @RI Bortion
each other, with their fixation walls, their torque

15 r sxéending eparviendlys frophaishanly frept Figse by moypbngpertion and the
t heir .s. . rti i. .
St BRSO B FBE e, g g st o
s hadvkipliag @ostivnk assinds® g thicesylindgca heutlr tinfsdes amd by adjacent
second base portions, and extends fromthe shank first .
bas€ading fnd Hatligethie s3cHARS: ANg §OMBHSGRE Planagfgse surface exiending

Ci el &LaD L hatHeY afi§ YF fo?ﬁioadk,a%e%q%‘a aaKshiUbE wall extending

| eadi ng section to the shank seco se portion.
20Furgehnerallprieverdib fipm thermykndndal pa atirfasettersscydimddtaltiheer wall,

RO SRR S T T
F‘;)@iiégg}féelﬁﬁtiiagign&ﬁﬁe % a2 Kfis $MBta%8A %%a&@ﬁ%e%ﬁ&@&n%ses a
irst base portion extending generally inwardly from the cylindrical outer surface
towards the fixation wall, and from the torque transmission wall to the adjacent

25 leading flute section, and a second base portion co-planar therewith, extending
inwardly from the cylindrical inner wall to the fixation wall, and circumferentially

from the adjacent trailing flute section towards the first base portion. The
clamping portions of the mounting and receiving portions engage each other, with

their fixation walls, their torque transmission walls, their first base portions and

30 their second base portions abutting each other.



or equal to a maximal radial extension of the fixation

wall RF. Yet further preferably, the maxi nmal radi al
wexbwrngéxan of the shank second base portion R2BCTAL2005/000999

greater than the maxi mal radi al extension of the

cutting head second base portidn R2H. Typically, a

first gap exists between opposing cutting head and

shank cyl i ndr]?re&lrahlymc‘ereliﬁéIChmnePdEp@edkihyﬁaCh lsbarghbask surface,

front face is for dy ex e nd adj a
cureptrah i ShanBtS] B sERP Hhes PfiaRlf e drom the shank
C Ut ks Gadee p6ktidA dioS RN KL AR FiktRioh I RS Mhis lcRBuBréRiaBi dfrom the
the cutting head and shank cylindrical inner walls

extasirsentchople fute l¢ading serboriptthe phpnkeerpndbdsespratiRibase
surfaces to the cuttlng Pead and hank front. faceﬁ
5respect i vel y. Furthey peeiewdly, i makigpah jadiph sHERsienjofhe first base

\}Jo?ua%k?rigi tﬂafrpar}ﬁa@?nﬁ%&als&{téﬁ% ofthd sgécrna%g@ﬁomon
ergl ng t e axls of rotation A, at an acute
t i IR2,and le. mﬁanafaémﬂwll pxtensien afih ectont basagirgon B2aggahter than

or l.ess th Ge | t
berBeBRIdoAa B Rlahg RN g e R A SR Eoent ¢ ne
ggﬁgl Isﬁgf Sgreﬁ{ otﬂfﬁr% 4 erabl nt%mn‘? nggl all e%en? 8 I?)f tlﬁe shank

eviation an

102 rREbAdS bARCHETof R ENGHM lgﬁaafdi‘(lﬁaﬁ e enalxEnalf raﬂm eetxtea@mA of the
to an_external edge at the intersection of the torque

t r afvtineshene seena basgwpriipe R i ndri cal outer surf ace
Preferably, t ial .deviation | e i s equal

Tess than 5. T iy SF e iRt PN oo oPRORAY EiinE %6d and
coaphAd byindhithind¥dvdlisver ge radially from the axis of

rotation A, in a direction away fromthe base

sur faces. PrefEefipibly, thé€hdnlo@dnt FiveVialfbrivaeXlt @Rfosed and adjacent
rearwardly fromthe base surfaces to nerge with a

15c urthe guifiag head frenddace. Fur t her preferably, the curved

rear surfaces_extend re r [ rv r adi al

i nwardly to ﬁ%i%ﬂ@r Rreferably uﬁa@@ gﬁ%ﬁaj ahqrﬁigtorque transmission
pef\@a&da&yhﬁf cﬁtﬁ’n% REacBXh$ sﬁ’e{nkr 63111%‘;11;195[1 1ﬁnerY‘@7511§ Hitteﬂ& rforwardly
pref erably, he cutting head is secured

from the cutting head and shank base surfaces to the cutting head and shank front

faces, respectively.
20 If desired, the torque transmission walls extend away from the base
surface in a direction diverging from the axis of rotation A, at an acute tilt angle.
Preferably, the acute tilt angle is equal to, or less than, 20°.

Generally, in a cross section perpendicular to the axis of rotation A

adjacent the base surface, the torque transmission wall of each coupling portion

25  forms a radial deviation angle with a radius-vector extending from the axis of
rotation A to an external edge at the intersection of the torque transmission wall

and the cylindrical outer surface,.
Preferably, the radial deviation angle is equal to, or less than 5°.

Typically, the fixation walls extend coaxially with, and diverge

30 radially from, the axis of rotation A, in a direction away from the base surfaces.



shank, a second gap exi sts between the curved rear

surfaces and the rear faces of the nounting and
woeawsinMe2y portions. In accordance with anot hePCagpmo1/000999

of the present invention, there is provided a

repl aceabl e cutting head for Mbunting to a shank of a

rotary cutting tool having an axis of rotation A

defini ng a f regferably, riearfixdiioecvilsnexta] acativarity ifoom che base

rotatjon R and cqnpri si a cytting head cutting

poﬁWﬁ@WSHHFﬁﬁﬁﬁWﬂhaE@WF$%Br ®front face and a

mounti ng portjon extending fearwardl y therefrg T

mount i ng porﬁuf}ﬁerCB ?riaé 5 g ngtr%u%?elsi ?fgé deg%rwardly
CoyileNGrRRE tAdRNE, infasdly ekt d20w e adeds Tatel dongrafl9 eipefdicular
conprises a planar cutting head base surface extending

5t r anhearsadfyotaor e axis of rotation A a cutting head
torque transmn ssion wall, extendi ng generally r.adiall

i nwar dl 'y fromc fBihen Agigebly #pes Pﬂtélpgél?@@rlssﬁﬁ?qrﬁ%én the
to GUL L j LLal Mreddadyl I

e S b e R Rl Mdos of
f i lad mountwe) dndexdetvidg portioear war dl y from and
circunferentially along the cutting head base surface )
relative to tthecepxdancefvithmangttien aspact Ebe pragentiipypnienpdhere is

base surface.conprises cutd LT .
1008 o Red 5 FERERARE R felpehll bl AR 1 hisRbmOBE 8 rotary cuting
heagol ik ingdini & ofdtation UdéRdag b dronbeo-rudt tiregionead a direction

fixation wall, and fromthe cutting head torque )

t r PASOHES] BANGEPIPLIENE 2 CHENE Fgechiting BeriPR 4Pt @ cutting head
por. . i .
ot s 2o b RO AR BORLAON, T mousing
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cutting head.trailing flute section to e cutti.n .
1556 4P OB BB DN RERRE iy IR e O] Fgending
heaf,cydrienf lrtc? @I?él aifErol@bh A Oa cliRingWdall NBrofd8 afhnsmission wall

fixation wa n accordance w th another aspect, the
i n\exteniding geserdily extiadly inwaunlly Gomracusting head cybudrical outer surface

conprising .a cutli ead and a.shank.that are .

i B archu fead iy tindhal By VA0 e TV i B sptpgoad base
ar eusBRar feqd ch®ing HOLUMREHOPSKAI OskténdinthireiwahBy from and
cutting head coupling portions and the shank coupling

20poroifcuméerentipdly caleng Hhotchingnhead basei srfarateloivodp | the axis of
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ot hpitioBBkiediRE SEeRERTY GhwakdlF HiorRAWNGEg head cylindrical outer

surface to the cutting head fixation wall, and from the cutting head torque
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transmission wall to a cutting head leading flute portion, and a cutting head
25  second base portion co-planar with the cutting head first base portion, extending
continuously circumferentially from a cutting head trailing flute section to the
cutting head first base portion and inwardly from the cutting head cylindrical

inner wall to the cutting head fixation wall.

In accordance with another aspect, the invention is directed to a rotary cutting tool
30  comprising a cutting head and a shank that are adjustable from an initial position
in which the two are separated, to a secured position in which the cutting head

coupling portions and the shank coupling portions engage each other with their



For a better understanding of the present invention
and to show how the sane nay be carried out in

wonremtuexr; reference will now be made to the PCT/IL2005/000999
acconpanyi ng drawings, in which: Fig. 1 is a parti al
perspective view of a drill iR accordance with a first
enbodi nent of the present invention; Fig. 2 is a top
vi éwaiddn tals,dheik ttorqh@Wansrmssm)@ walls, thmg firg Hase gortions and their

pers ive Vi, ew a cutti head of the drill shown
?‘4{2’68 iseggraonS@ P§1n§ PehO T&grew of the cutting head

shovvnln Fig. 3; Fig. 5is a bottomview of the

e raid BESGAUON DeCkEmBBAWRY G i T “hown 1

Flg l; Fig. 7 is a top view of the shank shown in Fig.
6 Fi g 8 iFgr a bsiteteundersianding ofethel prgsenisinvewionrangdi tg shew how

ST e S auf SRS W R ot s g Ml o e
10ab&)nﬂ9a§1&ﬁ1§9drmgs ehathich: ew of the dr| [ shovvn in
Fig. 1, taken along the line X - Xin Fig. 2; Fig. 11

is a siFe. Yiigw ﬁzﬁm@l flrbpdctivd vise of dadiile imiakkordare owitid a first
enbodi nent of t resent_invention; Fig. 12 is a
cr @g@oé@mnteﬁﬁnepwsewlévemlﬁé, drill shown in Fig. 11,

k | he | Il Il . 11. DETAILED
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O R AP
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sent I nvent 17on’ corrprl Ses

a repl %g%%%b%%ﬁmavh?afé AR M@ sshalh B4 having a

conmon i's of rotation Adefining a front-to rear

di rect irgsl R4 partthl peepdctiRe Ofew Staadhianlt ofRhe THE sbuivh imBig.1;
head 22 and the shank 24 have mating and conti nuous

cut ti nFigerd aaoglvisvastkhoshaek sioywn idfige@l sur f aces 26,
28, and mating cutting head and shank | eadi ng and
15t rai | i Migf8 utesidcatew ohthe3ill BRwn3a Figkd; whi ch, when t he
drill 20 is assenbled, formtwo
Fig. 9 is a cross- -sectional view of the drill shown in Fig. 1, taken along the
line IX — IX in Fig. §;
Fig. 10 is a cross-sectional view of the drill shown in Fig. 1, taken along the
line X — X in Fig. 2;
20 Fig. 11 is a side view of a drill in accordance with a second embodiment of

the present invention;

Fig. 12 is a cross-sectional view of the drill shown in Fig. 11, taken along

the line XII — XTI in Fig. 11.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

25 The present invention relates to a rotary cutting tool, and will be
exemplified by means of a drill. Attention is first drawn to Figs. 1 and 2. A drill
20 in accordance with a first embodiment of the present invention comprises a

replaceable cutting head 22 and a shank 24 having a common axis of rotation A



conti nuous, preferably helical, cutting head and shank
flutes 38, 40. The drill 20 thus has a 180 rotationa
weypnwié227 ar ound the axis of rotation A AttenPCOML1085/000999
now drawn to Figs. 3 to 5. The cutting head 22 is
typically made of a solid, har® nmetal, such as
cenented netal carbide (e.(g. tungsten carbide) and |s
g

genefiningyn fromctb aearuditegtion ande diigetesseingtaiion Bi dhe cptigg head

t he,ce te arhi.de. The cubt] 2 C rise
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44 cgifdrecaluiice96,238! ndRnadt duttieghald and fshankeldadihg fnd trailing
the cutting portion 42 and extendi ng rearwardly
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s eahistias 3A80Theativhl syrgngor droomd e ariyof hetatoraAy
appropriate design and will not be further described '
herei n si nce Attentiorss mow drowsttotKige 3 ke Ssubpectttingtheatd 22 is
of .t he present Jjnvention. T mount i n ortion 46 .
corfprrd sn’d?“eiﬁé}fjraéf’ﬂ(iid%aﬁ?i%%gl’ St iaﬁgf%ﬂjgg dclgﬁtﬁficﬁglde @ &
porﬁu&dggfe% EPbidBRsM GUEdneRdyhBathfEduRl Iyafop@LrbRihgbthd Sintering
bounded by the quttlngthead cylindrical outer surface,

1028 thesampoyted djaaleidnt EThe ciiige Pegompiiseng ¢uhng ipagion 42

flute section 0, C r . '
nedtsSa Qe iy RIS ERR BriiPle P omed
axiwitlplthd efitdihg Qortfon dPhnd extdridinggréaewmakdiyotipuefrom. The cutting
transm ssion wall 54 which extends forwardly from.the

cutROFR A SEMDASE Stifirscaess A e o o IS REeR of g putting
f a‘i{%a(f' %’oﬁgg%:e%ﬁq Slkdoh {@%&Lﬁahéa\ﬂ fegrp‘ﬂ% g’ll%eggécﬁ%tﬁ The cutting

cuttrng I'ndrica er surfa to a cutting
15heamribod #hdnaychivd e appepriatd @esighend uvill ngt e éidther described

cyl.indrical .inner wall,L 56 extends fromthe cutting ..
o AR EECS [§ PRSI AE L) e AL PG FaERiony

Cir cunt er ent | o ARE A el dfei o idratioal cuting head

t r RGPS pSione k0. Fheh uiting hael a6&ilingCadrtibm g0 hedeunded by the
traill n%%I ute section 36. Each cutting head couplin

porcuittng 1Bed sdndriceheutersusiaen?y. sad by adiscentsytitingdgad leading and
P i o gaeA e g .
o A 04 8 oS AR Rfth i g 5

| eaghhiog i@ﬁfégﬁdh_@iduia@gzofﬁetﬁiés eftrb@afion W), ad®.a diteing head torque
cutting head fixation walls 58 have conical,

doveanamissionapalti 54 uhihcedengdp ifermiexdly Apna theycuttingheaddase surface

Cutsy NOnARP R8P HohPRile U, ufld Bolrb Ry Sh R ey Fom the

cutting head cylindrical outer surface 28 to a cutting head cylindrical inner wall

25 56. The cutting head cylindrical inner wall 56 extends from the cutting head base

surface 52 to the cutting head front face 44 parallel to the axis of rotation A, and

circumferentially from the cutting head torque transmission wall 54 to the
adjacent cutting head trailing flute section 36.

Each cutting head coupling portion 50 additionally comprises a

30 cutting head fixation wall 58 extending circumferentially with respect to the axis

of rotation A between cutting head leading and trailing flute sections 30, 32. The

cutting head fixation walls 58 have comical, dovetail-shaped surfaces which



the axis of rotation A and coaxially therewith to a
cutting head curved rear surface 60. The cutting head

wounosdeear surface 60 extends rearwardly froRCTHE2005/000999
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cutting head fixation walls 58 while curving radially
inwardly to merge with a conmoh cutting head rear face

62 joining the two cutting head coupling portions 50
andxtexd endy fpnp Srepanidng heasr hage serfadedd2ain; s dipctiootdayarging from

A. FEach tti b f 52 [
Sy LT R -
S e%@? dflgac%?tjl:%gﬁéah%r\%@ ey RcAb6@ c£RAAd FBATlyf %%h R 6utting
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exthead §xgteomewalld §8 mddfieatulying vadadlyding afdly e niwege withiangpmmon
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tr HSs ] ' At cutting head
Ieggﬁﬁgé'Pﬁﬁgﬂggg??gﬁgg%f&¥ﬁgq§%?§§ng head second base

portion 66 e gndaitiRntdaduass kyrfvet 32 rises a cutting head first
circunferentially away fromthe cutting head first

badespetipn f46ad poutting kedjl sewnd besr paTHEN BEawhich4r pargnuous,

fl section_ 34, -and_out war dl I - CUbt i

1 Sl B Carnal” 1B R ot A BRI Bferd§ A perty
walrhdifify oftwardiynBbmr e@i elttigx hedts finatical whalleSE td thegutting head
head first base portion Ris greater than a_ naxi mal

r adylindrsel eHist shrfage 2heandubeiivien Hisathieg disad fiefgee transmission
2044 Bl g B4R AR L ek
f i ¥atdndnbasal gorifRbrH 66t dxeertds arontisucusly dithvamdt cirdengfsrentally away
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e PaTOR I P Rt SE B trailing

and, 7. The shank cqQnprises a rec
ex tHEHRTy CHERE _Jaﬁ%%@stf _ _ _
GRity sB9i0R034, 1 21a SBwWaRIPHRE $he Bak s ARHP! fi:RGoRAl 880 the

re
72 mating I n nunber, shape and di mensions to the _
cutcuiting hreddylulrplal mgepwrll S6ns\ sExinkd chdishatenstougf the gutting

tion 72 is bounded by th k cyl ' t
Do e dirfighas RTgR Sprol ehean AR 2 BRITRY A CRUPRPR L e
1 WBingaehd tond bascHortiGhR ¢ GHEH, $€furd iP kAt tishaskequal to, a

base surface 74 perpendicular to the axis of rotation
A. mmemehradiel exeptiemef the petiing haal fingtionsvallRempr i ses a

shank torque transm,ssion wall 76 extending for dl )
Of rom t he sharfdtadien ISR QPil@'?ﬁ@gghmsL%%ﬂ‘f%é@“esa

outer sur to "a shank
receiving portion 68 comprises shank coupling portions 72 mating in number,

ZSlr:aﬁeS\a}lg 313%6‘}1 lo% é}@%dgﬁcée)‘ezaﬂé@m[ﬁ kﬁéﬁg ROahRerstafike 70. The

shape and dimensions to the cutting head coupling portions 50. FEach shank
coupling portion 72 is bounded by the shank cylindrical outer surface 28, and by
adjacent shank leading and trailing flute sections 34, 36, and comprises a planar
shank base surface 74 perpendicular to the axis of rotation A. The shank coupling
portion 72 further comprises a shank torque transmission wall 76 extending
forwardly from the shank base surface 74 to the shank front face 70, and generally
radially inwardly from the shank cylindrical outer surface 28 to a shank

30 cylindrical inner wall 78. The shank cylindrical inner wall 78 extends forwardly

from the shank base surface 74 parallel to the axis of rotation A to the shank front



cylindrical inner wall 78. The shank cylindrical inner

wall 78 extends forwardly fromthe shank base surface
woaoaned2lel to the axis of rotation A to the sOamk2005/000999

frontface 70, and circunferentjally fromthe shank

torque transm ssion wall 76 to° the adjacent shank

trailing flute section 36. Each shank coupling portion
72 faekd74; icod sircymEasensielly dipm thinshark forgue framsmiasien 8ol 76 to the
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whigogplinspehensy adretrrdmeaerneanicylatly dotherpisefgatation A.
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portion fixation wal
ci raveiatee shavlki adlief cheomel t 88 adpifent etht shakkiitagiadi well 80, whilst

flute secti.on 34 towards the adjacent shank.traili
15t elrdfe sidmaden g Som B HEhE SPkadrammisf wal 76 o e
ThegphafksHagE Q'&éli'li $i8tePQtibR B490TRX sBAMkS relief channel 88 extends

circunferentia romthe shank relief channel 88 to

t headldlllﬂ@tg’vwdls/h@gm the sidckrfiyst base @osiant 86 §6, shaviki fixation wall
\ally between.the.shank cylindrical . ¥
e SRR DTS RATAY ditts el Boght e ihion 39 towaras

seqhd ddjaeme spekit0ing Bite sO&ioar3, hloak thdsheR-fXad6@kvall80. The
maxi mal radi al extension of the shank first base

20porshpwh sgepsd (bose prrtipn 89 extengds siewnioremiglly fhemithashank relief
2l S50 Bl EEORN ERAIEAE WMBLAEN, gy i
t 0 shamiaxylimalricslaidhed welk t78 nemid ahe eharkh@xasioankalf B&.atTihershank first

Il RFS Fig. 8), T i mal [ ' .
\g’? e\nﬁesegﬁlgﬁi)ggeeele%@%;&% gﬁr&a :'qtnaand rcaogglgrllar.exke rr]nsalxgmnal radial

extension of the shank first base portion Rys (see Fig. 8) is greater than a maximal

25  radial extension of the shank second base portion Rys (see Fig. 7), which, in turn,
is greater than or equal to a maximal radial extension of the shank fixation wall
Rys (see Fig. 8). The maximal radial extension of the shank second base portion
R;s is greater than the maximal radial extension of the cutting head second base

portion Rag, as is best shown in Fig. 7.

30 Each shank coupling portion 72 comprises a shank protrusion 92
extending axially forwardly from the shank base surface 74 and having a shank
fluid duct 94 formed therein. The shank protrusion 72 is bounded by the shank



R Sis greater than the maxi mal radial extension of

the cutting head second base portion R H as is best
wehasv46m7Fi g. 7. Each shank coupling portion PET/IL2005/000999

conpri ses a shank protrusion 92 extending axially

forwardly fromthe shank base9urface 74 and having a

shank fluid duct 94 forned therein. The shank

pr oylindsicahoutdr susfabo28dacthbydjpbent shankikicailingflutesattiomd2e by the

surface 28, by the ad] n hank trail.i.ng.flute

< e SRtome UBYSTRGOS Ao, BY e e P areLS rndiaiall Zgend by o

by (i h8rdhankingy bl pfodlusioAN®hp el 968 andefalr, athe two shank

forwardly facing shank protrusion to‘;o face 96. _

Toguetttusion top dacesd6 Shrartke shankrfiasit dacet’¥p Thedbed dectddriprminates

he shank : . The £ i -
51 it garsell Ry gt g BT dlsetirts Pid i GEThRRhR Somea
outd gl sBEniefrolrBast tpahdd .| y formed in the shank

protrusion top face 96. Generally, the shank first and
second base @shtiatipsth36shafk, firkthends lhedold thease pertions 86, 90, the

transm ssion walls 76 and the shank f.i xatio | s 80, )
coPREkIRteiFNFRISEAR avila 60 ﬁh%%ﬂg% éé&tquwa iCAgespond in
he%ﬁeﬁﬂaﬁﬁﬁ to?4Rg recsg&‘?ﬂg c %h@% i@ a8d 84on®BasetfdBtions 64, 66, the

cutting head torque transm ssion walls 54 and cutting
10 heaedttibighatd tmqueetdmsmbdion Thallscidt androyttingdwad diadorawklls 58. The

fixati Ils 58. 80. Lopned to h .
| e Bg e &g PRt Bt O MRS RS VLAt LR to Ty R dptogfgrence
| S £ SrdREvEd WS tBhaitkn@Acad H26s d6dulrdd 1BNe fRnRARUSt ed

froman initial position in which the cutting head 22

and t he shankrh4drill enagyopephéjuetkey feepanainéth] positian in which the
"detached position” in which they are brought into
c| 68&ingr bsadn?2 yandi the Haek 2doxseFommistely Spparatod joga “detached

assephl ed. {14 oni [ 3 24 1R f

R A
axidailll 30 iscssentided b pesitioking 4he entting headde22nmmufnentrng the shank 24,
portion 46 is |qcated i the receivin rtion .
ThiegduEging e ﬁw%iﬁ%q%t Pheelhs et H&gﬁ#@@aaéoﬁ%ﬁﬁ% mounting
pogbhﬁﬂmé@s ReLE e HdRcSDRBK FOMP 6B NITIRE TS dQRShy ser®iflg the
that each cutting head | eading flute section 30 faces

t heutthigriicad cauplinggoftiams §0detyéenrh@shank sdupling pogtiensiig, so that

head regr. face .62.abyts the k rear, face.84. .1Th .
20ne 3 Silal A6 SRR o bu Rk B2 3B 0l eoton 36

" dghache dutBas hbadfrar fivkri2eabius i shaflo fdat if8, 84, NEhe position so

cutting head is not secured to the shank. The cutting

he ®bitaed wilt bamefewed &g podetepkeddpasitignedsipes it than pegtion, the

cutting head is not secured to the shank.
The cutting head 22 is transferred from the detached position to a
25  secured position by rotating the cutting head 22 in a direction opposite to the
direction of rotation R of the drill 20, until corresponding cutting head and shank
torque transmission walls 54, 76 abut, and corresponding cutting head and shank
fixation walls 58, 80 are mutually engaged, as is best shown in Fig. 8. In the
secured position, in which the cutting head 22 is securely retained by the shank
30 24, each cutting head first base portion 64 is supported by the corresponding
shank first base portion 86, and each cutting head second base portion 66 is
supported by the corresponding shank second base portion 90. During assembly



secured position by rotating the cutting head 22 in a

direction opposite to the direction of rotation R of
wohaeoetaéd2l 20, until correspondi ng cutting headCamp2005/000999

shank torque transm ssion walls 54, 76 abut, and

correspondi ng cutting head andOshank fixation walls

58, 80 are nutually engaged, as is best shown in Fig.

8. dfrthe drall 2@cthe eclief obarnblo88 prieventhprematire eogigeimegt ¢fghel cutting

22 .is.securely retained. th hank, 24, eac tti.ng.
nedifod SRt GaLLDGHRE Bb. BN S aslo) v PBy e o allSving the
COrLBRRONAINGcSEPAse[idrEdn 8636 nitBet fr@ily, 8RithAN EoBAEH along the
cutting head second base portion 66 is supported b

th §hﬁﬁ reéigf)dmnﬁlgssf lisa itikat sf,learc]@ﬁ@ngﬁh@d godrshpign figd bagaportieps 64,
' 0 i ef,.. |
5o SOUREL] e bl doriha hihet S FlaaRLAPRF b gy second base

S € GREbPE6, PR hhde) afd aMb tebnihttebedhadikinbishaik BASBase portion 86

portion 86, by allowng the cutting head_ second base

poranfl dhe grting heashssconddledsy poxkionogus %Ef‘é(ﬁmﬁé:tt,hefébb frglitping easy

ol spENLE nGRARR, orhe oty Mgk 2 Ma TR MR 2R o e

contact betvegRed heufitt HenQihgata@ng (e RRKaResN Mk PAsRent of
portion 66, 90 is made, and al'so contact between the

10s hahk ctititing thehd gad shartki Grst B&eavdtionse64 186t fonges Hbadutting-head 22

second base rtio 6.1 s prevented, .ther .

7 aa bRt g s i v oo PR BEHEAArARE Jfiapiga walls 58, 80
cuthhigleadasd? tanstolide sk At clhphes 86dsbMGeitBeng of the
cutting head 22 to the shank 24, the abutnent of the

cuteuiting headd2rie thhshruls 2dst Agdkienglby, tthe rigtegackigg male-female
forg the, cutiing: 2_axj.al r S )
R e e

15nutcugidgy hedg2e) dront Gefigoddtabhed dedrh ithe shalkl 24 vatrani thg d@fitl 20 is

self-centering of the cutting head 22 to the shank_24.
AddVithdsaem | o't ; aVqrkipiscre oo gnarhined f @Rk ISBOWRky adB nBft secured

of o@ﬁio’ﬁ,ut LG gg?dl@n gxig@gg&xrfe%ﬁ a@ggﬁté"%lg%tﬁ%S feadnd shank

preévents’ the cufting hea rom bei ng ached from
t hecyihduidal 2dnentveniist $6 78 (sb¢ F283. Osandi 10)dr The fixaoon avalls 58, 80

wor k- pi ece bei ng machi ned ot . Ih the secured .
podibareeasrad g & ooudk e 108 Pbisen tup fuRptdine cuting

20C UtHch Ind) @Ash1ABEvD &K stidthde8 G0l 82lant NBAT f2¥& 62 §25The! Brst and
(see Figs. 9 and 10). The fixation walls 58, 80 nutua

engagede pape r K eb0h sprevemt yapscdBaryb diticiern duhisg assembly or

cor f.espondi ng cutt.i.ng, he and .shank rved rear .
Sur R REy B9 45 Y ne 2, A M O i B g oregoine
ZeCde@h_ ';ﬂ@ﬁ?ﬁﬁ?@ be k0ch PELheRuttkhBNREE 268 kNark dadtHeWrought from a
uring asse or
‘ﬁrs‘cg,J initial posi%/ion in which the two are completely separated, to a second,
25  detached position in which the cutting head is not secured to the shank, and from

the detached position to a third, secured position.

As shown in Figs. 1, 2, and 8, the shank protrusion top faces 96 are
forwardly exposed and adjacent the cutting head front face 44, facilitating
efficient cutting fluid delivery to the cutting edges 48 and to a bottom of a bore

30  being drilled (not shown).

During a cutting operation, axial forces acting on the cutting edges

48 are supported by the abutment of the cutting head and shank base surfaces 52,



di sassenbly of the cutting head 22 and the shank 24.
Thus, fromthe foregoing description, it can be seen

wohede/uée7cut ti ng head and shank can be broughPCTADIENE000999
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first, initial position in which the two are

conpl etely separated, to a seddnd, detached position

in which the cutting head is not secured to the shank,
and/4f r A ipraadenxitd tsapretifqudlss ¢utomg heada22 siprovidekby thecabutment of

posjtion. As.shgwn in.Figs.. 1 and 8,.the shank.

D abt EETsRoNtRe POk end BUlRe hri Gt GG pdiisus b S bich extends
ad] g genéuttifeh&dtdndReadleadintirien oufer &Brdds 26a88.| ThahtilGsupport
efficient cutting fluid ‘deli vgg to the cutti ng edges

48 ismgreapedbpdtmantail the presperaingcwiing hesd apd shank second base

shown) . rhRgoa cutting. operatki axial -farces.
2ctiepons Pt B BRedis OBy BE B0 apLndhl B bt om0, 86 ace
ab %g&lﬁﬂy adispliedcwithi Rgpdeead Botushankeddnasd susdiaceswnd base
52,74. A broad axial support for the cutting head 22

i s noréansd@edo®ythe pdditional piat support wefersdrhydBp abiimeyt efithpRutting
et D0 3oyt ARt 88,90 A2 b huing hea

out2?rinsthe kBaks24 Gnd 28 substentially prevenipotiltingsofi the ceiag thead 22
by abutnent of the corresponding cutting head and

10sh drletieetodhe siviéednor ti ons 66, 90. Because the cutting

15

head and shank first base rti.ons 64 are

angul ar |y o SREEE GPTHOPET e % oihe ToR Frey oBRosgd by the
anhRa W qSe GAhiBASE WAk t760NE Sifler &0 effididtidddiohb@IMd cutting
axi al support offered by the abutnment of the cutting )
heddreandargeatinl sewperenthsiae perduicolanseessigo ki 4@ sarg radially
stahjljzinp he _c [ [ .11S Kk .
et Y e b Bl AR b i Rt Tl possive
headdidPcorgporichiée Addifidralishiaskulihg htad ged hak torque transmission
conmponents of the cutting forces are opposed

: by th
shatilst¥rs q6 are Peapedidardp hgquiang/ead apd éh@&bqs% surfaces 52, 74,
ef f e@tri]\'}e!l% t? E‘Hﬂﬁ{&e 108 &iidoh&8s bOMmE ?éﬁcfigﬁ] gcg'@%s'rcgéated thereby.

corrp nents., e torque transm SS! on wa

radi al l'y di r gg4psler,SOdtffednt I @AModRRertO" 9&% Ce&ap@st  different
thereby will have as small as possible radial _
composieustion ofdltd targurtriysmissian walls. i Agdinlé 230 andceirdarice with a

20; pe et PRGMEE Shibt orarie himbOull PRBLRCEETH 8o 12 since

25

r exREe @il 22 had endilyNfediuz® wkichl are alACH thosé dfftBe drill 20 in
reaction forces created thereby. However, different
entFAsEpIRBReSVilh thecBivhembedigient sinaijar features will simply be referred to

herein below, by reference numerals which are shifted by 200 from those of the
drill 20. The drill 220 comprises a cutting head 222 secured to a shank 224. The
cutting head 224 comprises a cutting portion 242 adjacent a cutting head front

face 244, and a mounting portion 246 extending rearwardly therefrom.

The cutting portion includes cutting head trailing and leading flute
portions 230, 232 of cutting-head flutes 238 and cutting edges 248, much as

discussed above. The mounting portion 246 comprises a pair of identical cutting

30  head coupling portions 250. The cutting head coupling portion 250 comprises a

planar cutting head base surface 252 which is perpendicular to the axis of rotation

A, and a cutting head torque transmission wall 254 extending forwardly from the



construction of the torque transmssion walls. A drill
220 in accordance with a second enbodi nent of the
wores®é22r nvention is shown in Figs. 11 and 12PCEHInmes/000999

the drill 220 has many features which are simlar to

those of the drill 20 in accoddance with the first

enbodi nent, simlar features will sinply be referred

t 0 chéimgj hBaﬂdjaswsmtﬁqperlﬂZe’loeﬂnc @uﬁmlmildsfrwtifatﬁ 44 and inwardly
ifted 200 f those of th he .dri
gt dpitiss heed: S ad H55Edas, g pyliaE i cvindrica

224nne¥h@a1p 856, Mtheh@REng Bdad ORIrSEISinAeC Walll 756 ©QéddsOffom the

242 adj acent a cutti néxtgead front face 244, and a

mo muttmgglepd) basesnrizepa 2xip dhvicuing beadieamnd lféy:etZHé ipefallghto the axis
I ea rﬂgatullpfqglﬁ goglgr | %ﬁfeﬂggﬁf f% g{ tﬂ# nc utij?? %65 8{1% uﬁge}glssmn

238y aAngb4ctatihd aacedpantiedBeadriiiilingautd samuﬁszed abov e.
The nmounting portion 246 conprises a pair of identica
cutting head Thewhhnkneprmnises ersce260g pattion 268 tektegdingadarwardly

coupling.p i on_25 onpri ses a pl anar head

padiors G Bk o8 A T BB e P iaporfih 28 el shank

r Ot&h{%&% ﬁ@m%ﬁy 282 il R@ABler! ShApéCaridr dinsmkisas o8 the cutting
extendi ng forwardly fron1thecutt|n%hhead base

lOs urlfead eo@BiRgtportidne 250t Haply shesiccofplong pdrtior 272 4ompriges a planar

el Yo 5 SN, R A S B B e

C Utshhild tdigadl taMdrhifslon Gadll RNeektendinly RpRaek) Elogs tﬁer §1[Enk base
t he cuttl_glg head base surface 252 to the cutting

f r oritfage2 @ athe shardg frent faes 2L aasiimwadlyr Gemtthe ﬁh%nk Cé{ﬂiadncal
CI ro({J.ltler s%rfggé hfé Itc?/ ff&\%ﬂ% Epl?rh Jeidbt inﬂgr %ﬁ%?@or’ﬂﬁ{eeﬁhagg cylindrical

ransm ssi on € adj acent cutting
15t r dhhdrngalf R78 exterds from tA32hankhiass sarfucec2THptd desshank front face

recei vin ortion 268 extendi ng rearward om a
s 70 TeFallel o the iy b rotatign %%&CIF%@@FWPH@Y%%PW%?] shag torque

F%In'sﬁlﬁwﬁWFZ?@Wbﬁ ngagﬁfttshﬁﬂétr%ﬁﬁ% TRkd %tlbﬂ 236 of a shank

ape and dinensions to the cUtting head
coubheﬂg)portlons 250. Each shank coupling portion 272
conprises a planar shank base surface 274 which is

per pendi cul arAg & besé shaws infFigol httheruingapradangheherk torque
20t or uemtlﬁrgl%gsv%n%sisgn 2»@' %c}%id? %\S%S{w ank(lﬁfng@[e%l 3511{1e 'sh ik base

ase surface

27qurta6k£§; A:awar g ldyrebticandivbgighaom @y |aK1I§ dfircatio® W &ran acute tilt
surface 228 to a shank cylindr] cal i nner wall 278. The

shamelecy of briveenl°® andridr. Wap pasivplag sobadiment dhy il angle Tis 15°.
shapk, QegRHwILL L 82264 LftingRad B the ShAK tof f€ Fransmission walls

254, 276 form a radial deviation angle p with a radius vector V extending from
25 the axis of rotation A to cutting head and shank external edges 291C, 291S
formed at an intersection of the cutting head and shank torque transmission walls
254, 276 and the cutting head and shank cylindrical outer surface 226,
respectively, as viewed in a cross section perpendicular to the axis of rotation A
adjacent ther cutting head and shank base surfaces 252 . The radial deviation angle
30  p may have value of between 0° and 5° on either side of the radius vector V to the
external edges 291C, 291S. In the particular embodiment, the radial deviation

angle is 1.5°.



270 parallel to the axis of rotation A, and

circunferentially fromthe shank torque transm ssion
woabde/02#37t 0 an adj acent shank trailing flute BEeTHL2NS/000999

236 of a shank flute 240. As is best shown in Fig. 11,

the cutting head and shank tofdue transmi ssion walls

254, 276 extend away fromthe cutting head and shank

base surfacesAl2g2siintle aise withi the fiditeerbyidingent,r o first lgap 300 and

axi s of, rotgtion A .at acute tilt. angle.,t of.between

0 SREPRIED) D 2ARDES i RO GBI o b e e i eg i the
I S gifnk. As best shown in Fig. 12, the cutting head and

the shank torque transm ssion walls 254, 276 forma

radi al devi atAlgibughghe ppesehit mvantiadhas bear deseriVed to a certain
extending fromthe axis of rotation A to cuttin

head
Sandegieant extisriaty. é&lgsélg}ﬂzlgh@:,mlé@ff@(*ﬁoﬁ%dfﬁ&?ﬂ%%“erggons and
 PUFSAREAD Ay bASIRULL O SaMo R o sl e of e

shamkentiph anberemafteraldieredsur f ace 226, respectively, as
viewed in a cross section perpendicular to the axis of
rotation A adjacent the cutting head and shank base
surfaces 252 . The radi al deviation angle p may have
val ue of between O and 5 on either side of the radius
vector V to the external edges 291C, 291S. hi the
particul ar enbodi ment, the radial deviation angle is
1.5.Also, as is the case with the first enbodi nent, a
first gap 300 and second gap 302 appear in anal ogous

| ocati ons, between the cutting head and the shank.

Al t hough the present invention has been described to a
certain degree of particularity, it should be
understood that various alterations and nodifications
may possi bly be made w thout departing fromthe scope
of the invention as hereinafter clainmed. CLAIMS 1. A
rotary cutting tool (20, 220) conprising a cutting
head (22, 222) detachably secured to a shank (24,
224), the cutting head (22, 222) and the shank (24,
224) having mating cylindrical outer surfaces (26, 28,
226, 228), leading flute sections (30, 34, 230, 234)
and trailing flute sections (32, 36, 232, 236), and a
comon axis of rotation A defining a front-to-rear
direction and a direction of




rotation R; the cutting head (22, 222) conprising a
cutting portion (42, 242) adjacent a cutting head

woénraawtoséace (44, 244) and a nounting portion (#26T/122063/000999
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15

20

235

extending rearwardly therefrom the shank (24, 224)
conprising a receiving portioh4(68, 268) extending
rearwardly froma shank front face (70, 270); the
nmounting portion (46, 246) and the receiving portion
(7¢LRMAx mate in shape and di mensions, each
conprising at |east two coupling portions (50, 72,

25Q, 272) ho i i :
(28 25, 230 05555 Mo W) 0, 0L cEtprSHal ity REEF (22, 222)
fl ldiﬁﬁcl&ﬁﬂ:%r berngdd t3Q, shBﬂlf(; (%14 22%)6 1h;2c3ﬁt,ing2tﬂ%d (23422223 the shank
each caoupling portion, (50, 72, 250, c Y a

pl &b 22fblasyiag imeting cyligglricgl putey spriaces féﬁz 281 At Phé% Iedding flute
tr SOTEETRIA oD Qo ARG R Ridhs B2,765 252 230), and o
geremaldnyaiisnwérotiatiorf Aodefities eyfrantde-resal disatier asdirfdrsetion of
(26, 28,.226, 228) to a cylindrical inner wall (56,

78 rotaBegn Ro78) - and a fixation wall (58, 80, 258, 280)

ext endi hg rearward m t he base surfac , -

S50 o T e Bt S o anre e itia st [ e 248) agiecent a
of LRH3IAAN HontC@EL (RASRI4S %ﬁaacﬁloﬁﬁ@mgsgéﬁio%%@ 248) extending
conpriSing a first base portion (64, , 264, 286)
extremdiardy theredreahl y i nwardly fromthe cylindrical

out er surface &ég, 28, 226, 228) towards the fixation
val | (%% semk (@9g 224809mPHSBS o BFFIVIRE Peitigne(68, 208) extending

t -m276) to th dj t
| ARy B ek Bbu G0 (BR970R700) 0 L e econd
base pgpd f'nsaﬁmﬁ@w%fgn (#50467 9 (1HQ=RiAAR Hokthar GV lm) mate in

extending i nward rom’the cylindrical inner wal
( 26ha@8and2 @dnengiR8y, ¢ach tdesptisiugtdtdeasharp ce8plinggportipss (50, 72,

28 Cir erentj.ally,. fromthe adja

) 285 RRnncanel: r?yj(‘%‘é?%ﬁ%‘j‘te"z%“ﬁf“%%‘%@ £8R6,1328)apd by the
fi neddidasl tRontg ie(6ion8G30, 2644, 286)30, 281 28Ae138);N t he
cutting head coupling portions (50, 250) and the shank
coupl i rgciposiplipgpoftich (50772, 2igage) eanpriohg erplanar bhse surface
their fixation walls (58, 258 and 80, 280), their

L or e/ 1 2avs 14, SHMRE GBS AT e NP OF J9GON et foraue

Fi rishsRRSOnPRAL | GBS 766954,28%) 88endBS)ecABHIy NBivhrdly from the
seconﬁBOasg port@ohs 166, 268, 98? fg&¥ y Y
cylindrical outer surface (26, 28, 226, 228) to a cylindrical inner wall (56, 78, 256,

278), and a fixation wall (58, 80, 258, 280) extending rearwardly from the base

surface (52, 74, 252, 274) and circumferentially relative to the axis of rotation A;

each base surface (52, 74, 252, 274) comprising a first base portion (64, 86,
264, 286) extending generally inwardly from the cylindrical outer surface (26, 28,
226, 228) towards the fixation wall (58, 80, 258, 280), and from the torque
transmission wall (54, 76, 254, 276) to the adjacent leading flute section (30, 34,
230, 234), and a second base portion (66, 90, 266, 290) co-planar therewith,
extending inwardly from the cylindrical inner wall (26, 28, 226, 228) to the
fixation wall (58, 80, 258, 280), and circumferentially from the adjacent trailing



abutting each other. 2. The rotary cutting tool in

accordance with claim1l, wherein a relief channel (88,
waasje/déxposed i n each shank base surface separParas20031@0999

shank first and second base portions, each relief

channel extending fromthe shdfk first base portion to

the shank fixation wall, and circunferentially from

t helelpatient(33 EmniR3L) 286 tdveads g Swcbaserpotidort (6d, 86,2204, 286);

second base portion. 3. The rotary cutting tool in

ac@fdance with claim1, wherein a naxi mal radial

exten3|o of. t he

Ll
a maxi nal fif%}auﬂéﬁ Clﬁﬁrt‘% & ?9??8 nogtrq?gl%rg?gpfdz%igg %‘&SP ng(ﬁn
coﬂphﬂgﬁﬁ)rﬁ@ﬁsa(w 1) ehiEe A6t othér, AEBAREIAALAIOM WAlls (58 258

claim 3, wherei h the maxinal radial extension of th

5seoa@dc$|0b%§ia fheir torgne Ransmyssipmeweléy Stndit B g2 #), tbﬁlraﬁrst base
Theorar 6 Fg P Eb ok stedf iR B0k 200

V\hegbattﬁgtea@aﬁm mal radi al extension of the shank
second base portion R2S is greater than the nmaxi nal
radi.al ext &iziotarpfeutting tooit ini avgotienck W?thnilainba,swherein a relief

porq%l%eél?ﬁé—llzfgi he r tar¥P§k{tt|B§selooaC%g ac @‘Fss € &k first

Obeta‘fﬁ%@c&ﬁ%é Bgrtfbﬂﬁ tdaBi rd}R 2 ehANEl éﬁ@ﬂiﬁl}fﬁbmﬁﬁé sk first base
inner walls. 7. The rotar%/ cutting tool 1n accordance

Wi tertédraionthe shevke fiwitiont wial, @ndwirngnfcéaﬁlaaﬁafrcgm #iskadjacent shank
orgue. transn,ssi.o he ¢ t|n head and

shatﬂﬁ Wﬁﬁ%&??tboﬁtoﬁ%%%?cpgd é?&eé)ﬁ ?nm \g/]var dly from

th CUt ting Eng éﬁ?ﬁ%% i pgri] ééélbfcﬁﬁ@ec‘ Vﬁhﬁl H}Frg 1,8\.7vherein a

cutting head and S t faces, respective
Them#xiinal yadidltektengiohadd] the firstbass planm«:»e R fshgiehtar thah,a maximal

wherein the. s front face is forwardly exposed and
1554jradia ?Xt?%@nc%nﬁ? ?Fﬁoﬂégﬁeﬁ’%ﬂﬂl%ce 9. The rotary

cut4ing tool QRAEL oM § %[a%hrg tWBerein th
tor‘Ique transr%ﬂ}gbs?%%?v\al I's te()\% éﬁgegﬁgiﬁcgr%ﬂr#t he base rein the

surhadmal radial gktepsion ofithdisseangibage portion Rids grdater difan or equal to
Ot S SSUL e AaT  10- Tne rotary
ace tilt anpheerdtatySciftfii@hodl &cot®@Bse tHMNCcKRfn 3, wherein the
20  maximal radial extension of the shank second base portion R2S is greater than the
maximal radial extension of the cutting head second base portion R2H.
6. The rotary cutting tool in accordance with claim 1, wherein a first
gap (100, 300) exists between opposing cutting head and shank cylindrical inner
walls.
25 . The rotary cutting tool in accordance with claim 1, wherein the
cutting head and shank torque transmission walls and the cutting head and shank
cylindrical inner walls extend forwardly from the cutting head and shank base

surfaces to the cutting head and shank front faces, respectively.

8. The rotary cutting tool in accordance with claim 1, wherein the shank

30 front face is forwardly exposed and adjacent the cutting head front face.



11. The rotary cutting tool in accordance with claim

1, wherein in a cross section perpendicular to the
weaxbw/0aé22r ot ati on A adj acent the base surface, PCIEL2005/000999

torque transm ssion wall of each coupling portion

forms a radial deviation angl&p with a radi us-vector

extending fromthe axis of rotation A to an externa

edge at the iMikaovseecutingabol meadcordpues twiﬂnslmmﬁi ovherein the

wal | and the cylindrical outer urf e he ro Y
cutQrmpg) agsnissignawakly GXisee ARy h %ﬁ E?L g ‘t‘%ﬁ ection
" A8 RleifE KGR 1B RNG K Ratfod & ﬁ%ﬁ%l:ut%%lt‘%fn 1ee§s than .

otary cutting tool In accordance with claim
1, 10her ei n t Mhefriokay icotiingeatbbls ineatcendinco awthatlaim i, twherein the

and diverge radially from_ the axis of rotation A in
Sa arfedft agﬁleﬁ/%é)‘?q‘i‘ﬁlg(h?‘i s tB%%ZO surfaces. 14. The

rogary cuttinget,gpky i 'cﬂttlﬁg G8610@ 8o ahdy ¢AtRI Mk, 1, wherein in a
wherein the fixation wall's extending rearwardl from

t herdsasectisnpemeadictlar frethgexisiof hiofatl@lm Avasiaqeahihe dase siglace, the

2?}}1 ﬁg@%}f?ﬁ? allo #e:icj}gc])e fi8 ar Cg&ﬁ(}{usp a f%?de\lléluon angle p

SUWlﬁP@&d@d@-@é&@Br%tdnﬁﬁfgWxﬂ'tﬂe mfils lo€ rétation Agtoraihdémérha'l edge at
inwardly to nerge with a rear face (62, 262, 84, 284)

10 ge itleer interseciien pf |t@fall%1’FT31tS@11$SliF§1 wall audthe cylingricehoyter Slleface

The rotar utting tool in accordance w , .
dern o EaR TGO BB USSP MR e racial

2 ﬁgﬁgn&ﬂggnéllgéﬂ ud QR0 18361 tRiSspet ween the cutting

urved rear surfaces and between the

cutqigi ng hegtheanghr§ haitting el has@drdahde vAtH @piAceabitRrein the
cutting head (22, 222) having an axis_of rotation A

defﬂxmlmgwalm mtﬁmd eqsixraélwlax pet diveigeandially Hpwetheiagis offrotation
rotatlo ng head cutting
15, r& 1% eg%atsé‘ lﬁ%c%%..

"B a cutting head front face

244) "’I'T% Ua&ﬂl 1R fl Aot dtBice A0 BatfneMdii@rein the
rearvvar dly thereffom e nounting portion conprising

at fixetist walle extanding @aneadlycﬁmm Ithengpsp swtfiass o 18 QEe WIB0Y curved
iﬁfr?qr%ﬁ%%@%ﬁ@&éé%%g(ES” 252) “extending - | o
tordue.t  ansrt SR Sl Rey bR Bk bRl L Whdfifine
0r aulelyedriwehels exfeh iy @carwardly while curving radially inwardly to
merge with a rear face (62, 262, 84, 284) generally perpendicular to the axis of

rotation A.

16. The rotary cutting tool in accordance with claim 15, wherein when the
cutting head is secured in the shank, a second gap (102, 302) exists between the

25  cutting head and shank curved rear surfaces and between the cutting head and
shank rear faces.

17. A replaceable cutting head (22, 222) having an axis of rotation A
defining a front-to-rear direction and a direction of rotation R and comprising a
cutting head cutting portion (42, 242) adjacent a cutting head front face (44, 244)
30 and a mounting portion (46, 246) extending rearwardly therefrom, the mounting

portion comprising at least two cutting head coupling portions (50, 150);



cutting head cylindrical outer surface (26, 226) to a

cutting head cylindrical inner wall (56, 256) and
woanosamed2y fromthe cutting head base surface, PANALA05/000999

cutting head fixation wall (58, 25.8) extending

rearwardly fromand circunferentially along the

cutting head base surface reldfive to the axis of

rotation A, each cutting head base surface conprising

a cutt igagh bewidg fiead tolnzlze p@otidn comptsing ZQﬂanaemﬁim@i h@gd base

generally inwardly fromthe cutting lin
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fromthe cutting head cylindrical inner wall to the -

cut alpmgythh ewiting head base swece reladve Wi Paplroton;
cutting head in accordance with claim17,

maxi mal erag]a cufting fead Rass sudFceCREPEE |ar?§“ﬁ’(g§%a¢ E’llrsg {ase portion
bas 4P9k4 r? 8{? % géne%lﬁﬁfnﬁfeag d? G} tRBXIRL Headicd! 1ndr1c|a_1|1_ outer

ext Sl 0 utti second base portion R
1019. suffaee rte phaca#bige headt lﬁxamprhmﬂ iand aftwortanskting head torque
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Of £aHAcd BeBHITR (AU BHERE AN Ol HENEUed Bt base

i xation repl aceabl e cuttin
heapbrtlnn ant oxtdxahng cwttrmouslza pmmrferqnhelheﬂquff@ st citige head

25?%?11 A 3@&% ﬁ n(‘g\Z’ISTJZ@ gfa?(ﬁ? \Aiité)%gltﬁ 51&1% lﬁég@%yhndncal

15>utinh&gwilmoth@a&ﬁnguééda@mb@mne cutting head front
face. 21. The replaceable cutting head in accordance

W t 18.cl ai mTihe replaegadiancuttieg ha:a‘dtmragcdréaﬂtetmﬂq vlgim 17, wherein a
transm ssion walls extend awa he cutti g head
e ot el 5

wn

bas’é“ﬂ%%]mal1 gdgalicktegsign pE e Gy aﬁi‘erllﬂﬁl?rh 1 ECqh¢r than
r Ot afl\rad"i‘ﬁl eﬁfénﬁs betHelchtin@hGAEsdbondBase éhﬁmn RZH

rep ace e cutting ead In accordance wth claim?2

whefgi n theTlﬁ-;Cﬂéﬁ)lﬁcéalbletc@tﬂ@ ieeall i SccbRBAcd BAR cIMmQG,Uﬁherem the
to 20. 23. The repl aceable cutti n(% head in accordance '
26ni t mawingal mdidl, exinsioaiaf thaewtingheachspcpad Bageopqgiien R is greater

! aD3TP S o B Rindaf FPal el A Pbe 8 YheBth Al B Fvall Ren.
20. The replaceable cutting head in accordance with claim 17, wherein the
cutting head torque transmission walls and the cutting head cylindrical inner walls

extend forwardly from the cutting head base surface to the cutting head front face.

25 21, The replaceable cutting head in accordance with claim 17, wherein
the cutting head torque transmission walls extend away from the cutting head base
surface in a direction diverging from the axis of rotation A, at an acute tilt angle 7.
22. The replaceable cutting head in accordance with claim 21, wherein
the acute tilt angle 7 is less than or equal to 20°.

30 23. The replaceable cutting head in accordance with claim 17, wherein
each cutting head torque transmission walls forms a radial deviation angle p with

a radius-vector V extending from the axis of rotation A to a cutting head external



a radius-vector V extending fromthe axis of rotation

A to a cutting head external edge at the intersection
wofhodslesat ti ng head torque transm ssion wal | 2aW/1E005/000999

adj acent cutting head cylindrical outer surface, at a

cross section perpendi cul ar t38the axis of rotation A

adj acent the cutting head base surface. 24. The

r epidge edithe ivtetsectian h€4dke ichttiang clinad avcarewiratsngssagrnvad, and an

wher.ei n the.radi al eviation. angl e i s equal t Of4-

e ek Pite Sl oyt L 88 SRS B o oy opp Batcutar o
accps ghab eLrottion A bdjasent the difieetioad bhg sitatd.ng head
fixation walls have dovetail shaped surfaces extendin

coadd-al |y wi tFhe rgpldcesblecsuiinghaaddn apqoydance with ¢lainpad, vherein

of : | A ! n g the cutting
5heé[égga§t§ae1%§\(}r§i?%%%§? © gésr &%mr%t %1?%&2:/% ’i%n'g tool assenbly
COMZB.i si ng a ThHetreplagedbtachtimphadihacdorddnbe wdtht dlaingl7, wherein
head havi ngﬁa first axis of rotation definin

> ga .. .

f r Jhe cvigng dged Hration Vel havg develetl shanedSugpcsssrining Raxially
a flst o | : § IAl |
R R

adjtae emtingheadtUasegurfteasd front face and a nounti ng

portion extending rearwardly therefrom .the nounti
1Opor%é'on compri* P ﬁPttmgég?y?ﬁsF@Lﬁ’a?ﬂinnma %‘gtﬂrlgi Hgﬂd and a

heagl,goupl i ng portions bounded by the first

cylindrical outer surface and by the first |eading and
first trthelcutigef heatlehaying pofirst axineoff jotagion adedingec 8 rigont-to-rear

cutt.ing head cpupl.in rtions ch conpri.sing a _first
o i ahEat a (RHBNOT B PRMAT T p RS COBRERRY it hafabd Bha sirs
fi rigidifxiasd Gtst tollaid Mte sBetidnssh ctiling Yortidnang Adeas b @tting head
wal | extending generally inwardly fromthe first

L5cy | frontfaceand gyeeintisg ppeioa exiendingreavagdly fheseffeml i nner
o ¢ ol Pl i 0oGbL SE LGN ula IR Uoing e
ci reupfieg podtioas byurndetddyi the first dhmdficalsdutaxdusfacé and by the first
rotation; the first planar, base éurf ace conprises a .
fi rispding aed et trpdinedlite estings. GamBrshap SRR PUpE fiegfhpoupling
the, fribiteat lcblﬁgﬁé'ﬁgla fﬁ'%;ﬁﬁna? Wa@‘&ﬁfatcg‘é@treﬂéin% W@nsversely to the
fixation wall, no} romthe first torque transm ssi on

20wal first axinof adhtaoca firt itorgte trewdiissgorf Well extseding gameralhydinavardly

VGBI PR seien] el AR 6 PR SRR Pl o frst
fi rgtatoh X kil Okti@lihg Rabdty CHETeaNtdr@! binkf ®dke surface and

circumferentially relative to the first axis of rotation;

the first planar base surface comprises a first base portion extending
25  generally inwardly from the first cylindrical outer surface towards the fixation
wall, and from the first torque transmission wall to an adjacent first leading flute
section, and a second base portion co-planar therewith, extending inwardly from
the first cylindrical inner wall to the first fixation wall, and circumferentially from

an adjacent first trailing flute section towards the first base portion;
30 the shank having a second axis of rotation, a second outer surface, second
leading and second trailing flute sections, and a receiving portion extending

rearwardly from a shank front face;



an adjacent first trailing flute section towards the
first base portion; the shank having a second axis of
woab@tuen2; a second outer surface, second | eadPa@/1E2005/000999

second trailing flute sections, and a receiving

portion extending rearwardly fﬂ%nwa shank front face;

the receiving portion conprising at |least first and
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wal ls, their first base portions and their second base
PO rUitgisdiead &Qltnhﬁlg PeHEs g ghe shank coupling portions engage each other,

with their fixation walls, their torque transmission walls, their first base portions

20  and their second base portions abutting each other.



