WD 2006/ 046227 PCT/1L2005/ 000999 1 CUTTI NG TOOL
ASSEMBLY AND CUTTI NG HEAD THEREFOR FI ELD OF THE

I NVENTI ON The present invention relates to a cutting
twelodk i sing a replaceable cutting head

shank @ﬂﬁaklch the cutting head i s nmount ed, ?E%mimmmmmw
inrotary cuttlng operations duch as dr|II|ng mlling
and the like. 5 BACKGROUND OF THE | NVENTION U. . S.
Patent No. 5,957,631 discloses a rotary cutting t oo
conprising a cutting head rel easably coupled to a
shank, the cutting head and the shank being bounded
by cutting head and shank peripheral surfaces nating

i n shape and dinensions, and having cutting edges at
~a front end of the cutting head. The 10 cutting head
and the shank are advantageously coupl ed by a dovet ai
coupling arrangenent, providing secure retention and
st ablQUEdTING F@OM&SSEMBIAT AN TING HEABUFHEREFOR
means, such as screws. This greatly sinplifies
assenbly and disassenbly of cutting heads to/fromthe
shank. However, when assenbl ed, the cutting head
coupling portions fully overlie the shank coupling
portions, which 15 may hinder coolant delivery to the
cutting edges, and nmay require formation of cool ant
passages t hrough t he- cutting head. To facilitate

deS| Cﬁﬁﬁﬁ qﬂzqﬁ jgiprication of the cutting
tooI cutting edges, cuttlng heads having a
d I k ey b h
: S p ade-1 i ke %ﬂap el‘R% 411%2&@ %\.%EJ S U ¢ a@% t &l}l compnsmcr a

in U S Patent?
6, 53@pHE&ableaniting head ard(e hanPah etrlitchl\he ctiiibd Hwaﬂii@ mounted, for

Spade- I k head L al |
por (P AL Y Sy DR BoL B Bre iR B, | egi on

adj acent the cutting edges, and facilitate cooling

fd ui ]Iﬁ@%ﬁf because of their
rgedﬁéﬁ%§tmg%r§%ne ]ﬁ%n means of cl anpi ng,
such as scr %Wg Paten¥ ‘0.65,5’3 '7,%'1 rd?s%losgsnadrotea}/yecrt]ltt}nrgr tod] comprising a

cutting head releasably coupled 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

© 10 cutting head and the shank are advantageously coupled by a dovetail coupﬁng
arrangement, providing secure retention and stable coupling, without relying on
other coupling means, such as screws. This greatly simplifies assembly and
disassembly of cutting Itéads to/from the shank. However, when assembled, the
cutting head coupling portions fully overlie the shank coupling portions, which

15  may hinder coolant delivery fo the cutting edges, and may require formation of
coolant passages through the-cutting head.

To facilitate desirable cooling and lubrication of the cutting fool’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.

20 '



tangential forces acting on the cutting edges may

di sadvant ageously deformthe shank. SUMVARY OF THE

| NVENTION I n accordance with a first aspect of the
present invention, there is grovi ded a rotary cutting
tool conprising a cutting he&d detachably secured to a
shank, the cutting head and the shank having mati ng

RatanhidNo 6251886 Spaderiike cuting hgadscurd iganeraliy thin,radiomiimgyportions

f ot e i n C n. axi f. £ofalion, A -
SEAEHRTEL) B0 AR TR Rt 5 AP Padeos ap st
rcobldg AnidRielivesy thetdié.N@oheas], bavaine off M@iractielli tAiltkness, some
partion adjacent a cutting head front face and a
redisionslgmeist ploslampings Frely 25 ssiowsr may be repuird.omd gren then,

VAR REhE RONR LRASL KhBE RO RS torm he
phartki. on and the receiving portion mate in shape and

di mensi ons, each conprising at |east two coupling
portions bounded by the cylindrical outer surfaces

RO eadiIR/EBegNai | ing flute sections, each

coupling portion conprising a planar base surface
ext endi rlg accardamce weth a/flilltsoastpha ogimespreﬁfnt frﬂrlbllalﬁdrg thefe idséprovided
taorgue transm.ssion. wal | extendi ner a i nwar
L AR tial R, g e deHEBLY sobrsthi & shabi, the
e heml ind @B dhahkl havld ARNRENINANEA WA GurheRTna N ding and |
fromthe base surface and circunferentially relative

treiling eflyg issctismsy andiai ewnmey astschl bsaiéons éy flefewng a front-to-rear

i Sj f . b ion... ' | ], .
BRI BsHlthbe BRRRABEI b PRGE BFRLHARREAE R porion
hdjecdnt aabittie Wehd froandader &8 khaolngUportibh AxSdHdER RArwardly

wall to the adjacent |eading flute section, and a
Herchioam. 5ad theybank spmprsingp sea1viIngRITHOR EXCNAERE easaw argly from a

I om.t Lindf i j - I t .

Rt RS R Bl LS bl Bt n shape an

didjemsions, tachi komgrifingt &t $@et itwo tauplingspdriend iboahded by the
se partion; and wherein the cutti ng head portions

b
- oiwdricd ows, UEBeRS| #ih byotheo keadingngndy dradingn flgten spctions, each

ok D SRR 45 k0SS QB AT e i
dasdatipor Al en®rqleutransngssac lwatlt daendide gPriabiéy abkardlyafrom the

relief channel disposed iin each shapk hase surface, .
IG5 U U T Rkl s FAb Bch Gaaidon wall extending

1R dr @Y FronR B THRY siiitcs Bfd birOhfeia 1@ pladild B lthe axis of rotation
‘A, each base surface comprising a first base portion extending generally inwardly
from the cylindrical outer surface towards the fixation wall, and from the torque
- transmission wall to the adjacent 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; and wherein the cutting head portions and the shank coupling potions
~engage each other, with their fixation walls, their torque transmission walls, their

first base portions and their second base portions abutting each other.



base portion to the shank fixation wall, and
circunferentially fromthe adjacent shank flute

| eadi ng section to the shank second base portion.
Further preferably, a maxi mal3radial extension of the
first base portion R may be greater than a nmaxi nal
radi al extension of the second base portion R2, and

t he maxi ngl i al xte Sio econ ase

bort i on. Phtethiliken o e ditpotel Gk anls DR e, may
r aeiazdtesetht enaikdisteindsb@nlithes I.Ib&ﬂoﬂka hﬁd Ray eXY@hd fehd fhekhank first
preferably, the maxi mal radi ext ensi on of t he shank

séesmnportibade tb@ shangnfiRg®nnegll, bwdgmeqmﬁermhal&y tiloen the adjacent
si;on,of the tt|n head second
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i nner wal |'s. Preferabl y, the shank front face may be

f 8 waydheygrestpothen ameximg) @é@h extenien ofithe wgomieb@efnomn R2,
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t S8 TR (R ShEh of B Sbhld BReRHRRS FAPRE srcater

S ttmnk)r eyhdl nola hraaimal radial eaddnkion ofyheefit Aiod worREr dl y
from the cuttjng heﬁ’;% and shank base surfaces to th

cutting hegdugher repfsrably, thmaxigabadial cxicpaen Pﬁté!ewharrkr second
dﬁafs'e rLﬁQStn?a{ i glteéf’él i astgé :ﬂ{hx\tﬁﬁgll ﬁ?%xt%ﬁ&gﬁ]gf gyr%aéﬁttmg

fromt ase rrection |verg|n
th@damcmddzfascpdnabnmm at an acute tilt angle.

Pr ef er abl te tilt angle may be equal to,
less t hanFP(yp?‘f'ﬁ‘tii éeﬂr@ b &P ymay ﬁ’%ét PP@%"@“MP?‘BE cutting *head and

P@faRR eYicIH Al inh& WK, axi s of rotation A adjacent the
base surface, the torque transm ssion wall of each

coupl i ng RI@fGIabbjn thevshank dromt face akiyabe forwmidist exposedhgyideadjacent
_'th ﬁ ra di(r%-vtntctor extending fromthe axis of

gFﬁP O "829 o9&kt ernal edge at the intersection of
the tor Q%rﬂhéﬁﬂ%fﬂrﬁﬁy Qe \e@dnhg fBsd aﬁmaﬁw kdrGee ir&iknission walls
outer surface,. Preferably, The radial deviation angle

n@,d ‘lbé cgtﬁmalhea@ and shankseylintiaeal $nner Wadisandy gxtendhfprwardly from
U1 B b AR OTL  SA F ce,

&\egpecﬁmm the base surfaces.

If desired, the torque transmission walls may 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 may be 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
may form 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 may be equal to, or less than 5°.

Typically, the fixation walls may extend coaxially with, and diverge

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



4 Preferably, the fixation walls may extend

rearwardly fromthe base surfaces to nerge with a

curved rear surface. Further preferably, the curved

rear surfaces may extend rearwardly while curving

radially inwardly to nerge wdth a rear face generally

perpendicular to the axis of rotation A Yet further

preferably, when the cutting head is secured in the

shank, a Prfeddy thepfinationewnlt ninet eteml téwewandiy debni ¢he base
rear .faces.of the nounting and

rsglé%(f C%%Ee&?rwlﬂbﬁgm%re&%‘f%cg enbodi nents, there is

provi ded puriRplpeRmble Btdug RaAJurfi@s rﬁ%urékteﬂﬂ fefrvfirdly
shank of a rotary cutting tool haV|n? an axis of
agi

et qusrngradéallyrinwgrdlatof menge with # wear fage gerdralinpeanendicular to

{?&bf)ﬂatﬁonwt ation R and conprising a cutting head.
I'ng portion adjacent a cutting head front face and

a nount i ngetpRifthérteRidby)ditivg the eaking hehd/ist Jeeured i e shank, a
The Hountl ng portion conprises at least two cutting
FPUPFY EishBePiemdhe suwRd eerrtTurgeseand dsuph ﬁages of the

W‘M@?Wf&&‘"ﬁ@?oa@ anar cutti ng head base surface
extendrng transversely to the axis of rotation A a
cutting Heatkamiple eubodimans,hssi Brprowilled extplaciably cutting head
eneral ]y radj aII i nwar dl frooirha cutting head . .
g‘gﬂ TR ﬂéé? aah §JP¥35)£ guttige fp twmﬁanﬁ@é& rotation A defining
8 dney-ta 'dlrbé'iﬂﬁranﬁ’ad 4if20En of P58 IR Yank ch gfﬁ%l a cuttm%head

cutting head base surface, and a cutti ng xatlo
writing gritendidingentencutting hyad fromtrfacenahdca rrmmnfmg pmtuoal dxyending

Bior gl efificim o PhoaTREnRRE DgT{dm i 1 dersb Oyp ddting head
SURbing SyRFtidhsC hdt Baltiheadad ichplinap@ iR doliPiseE %ft[ﬂﬂﬁ!r RAtting

_general [y | nvvardlc¥ fromthe cutting head Cylindrical
¢adelpase @uffa@eeext@l ing: trapgyersehytontg s ahtdtgromal k, custing head

N T

sﬁﬁﬂﬁdalttﬁﬁ& sﬁlﬁfﬁ&d P eatipg AeAr cyliﬂdﬁ&d tifker GHHlEAnAdfoReadly from
~first base portion, extending continuousl

ierutiinedican brsd sujtace. apthacucting hesd fhation el 'qmtwghrfg ggigvardly
. ?ﬁl\?\l;dr grbnrcﬁr '('f;%?r%t ll’ityta.'l Itﬁg@ﬁﬁ ﬁnéﬁd[ E)z?sg SP@%{ tr'efr%lﬁ\éé‘ pgl Y the axis of
totationeA. (ﬂﬁch |cntjjmgélaald bask atuface coWﬁirises a cutting head first base portion
extending generally inwardly from the cutting head cylindrical-outer surface to the
cutting head fixation wall, and from the cutting head torque transmission wall to a
cutting head leading flute portion, and a cutting head 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 a second aspect of the present invention, there is

provided a rotary cutting tool assembly comprising a cutting head and a shank; the

cutting head having a first axis of rotation defining a front-to-rear direction and a



In accordance with a second aspect of the present
invention, there is provided a rotary cutting too
assenbly conprising a cutting head and a shank; the
cutting head having a first axis of rotation defining
a front-to-rear direction andaa 4a direction of
rotation R, a first cylindrical outer surface and
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i ﬁmaaxﬁlsyoffmtamnhdlef ﬁnssplauyﬂ b:mdrsucfabe oomprisesur figst ebase portion
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Sﬁﬁtioﬁﬂvallaﬁﬁjd foROGe ekt herg e QQr[sﬁﬂl%brP@al@ lt@ﬁ@ﬁdjacent first leading

therewith, extending inwardly fromthe firs
cHte seetianaland mnsacondibbset portibie chiplanar ﬁherasmthnex:saidhng arvehrdly
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- heothng adjseadhis: @alisg Ohters@b@dd PXard tREERR @aﬁ%(ﬁfmn the shank
surface, second | eading and second trailing flute
uyingghssconhaxia of Exatiop;, Ageqead outsh S@f@‘@n&ﬁcﬁt},‘? teadingand lsgcond
f ti
Ctjéa(i)n%% gﬁ%gsrégttl rI c! a, r@@e? n%ﬁgrtgoglg%ﬁéé{d? Peﬁ{'vga an fr%m a shank

- et |fmest}iaeamlﬁdg byrtiohaoﬁ@ﬁ@iﬁﬁ a€ YWabt it se@dlﬂ@éhank coupling
surfacg}@ y the second |l eading and second trailing
v

nogHens ‘?S‘rky the isecondcylindrical ewiehsrfash and by depiccary leading
RAELEQRA HAGD: AGe @9&10% e first G0 E&ogh N &ﬁ?ﬁngsﬂ&{lgﬁseeach
exten ngtr nsverseytot e secon X1'S 0

rootgtising, a secerd pladart louse serfaceansandasy mmswaiséiye&ttmwcngd axis

generally inwardly from the second i ndrical  outer
36 pafian. 2, 5op0Rg oRe CPPFHIRPR ATalk Frignding Epneralyingvardly from

SREQRENd cylindrical outer surface to a second cylindrical inner wall, and a second

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

trailing flute section towards the second base portion; wherein: the rotary cutting



fixation wall extending rearwardly fromthe second

pl anar base surface and circunferentially relative to
the second axis of rotation; the second planar base
surface conprises a first base portion extendi ng
generally inwardly fromthe @bcond cylindrical outer
surface towards the fixation wall, and fromthe second
torgue transm ssion wall to an adjacent second

| ?&ﬁ'a@&n‘ﬂl#% (@ﬁﬁﬁlﬂ@ Bronf B! éﬁﬁ%ﬁ?&ﬂﬂ) dil‘}lsv@lipcﬂ%e% i;llgrﬁng head and

| anar ext en nwar rom
s ekmﬂtd ar@y*eupmﬂtadc ab a smaared paditiort in tvﬂﬁchs ¢ie0 oattih i Xehd adupling
and c nfer |aI .from an adj acent second
¢ Paftionhgod e Shauceeg s igaEg GedhapR e their fixation

Palls QReir %&ﬁeeﬂrihsnﬁﬁﬁmrﬁilﬁr MleFrLﬁrEﬂ Bige ﬁ@rﬁoﬁ@ \d ﬁéﬁ SBRInY base

IS ad’J ustabl'e froman initial positio

c pettiongabusting eali otlgtank are separated, to a secur ed
position in which the cutting head coupling portions
and the shank coupling portions engage each ot her,
with their fixation walls, their torque transm ssion
wal | s, their first base portions and their second base
portions abutting each other. 5 BRI EF DESCRI PTI ON OF
THE DRAW NGS For a better understandi ng of the present
invention and to show how 5 the sane may be carried

out in practice, reference will now be made to the
acconpanyi ng drawings, in which: Fig. 1 is a partia
perspective view of a drill in accordance with a first

enbodi nent of the present invention; Fig. 2 is a top
view of the drill shown in Fig. 1; 10 Fig. 3 is a

per spective view of a cutting head of the drill shown
in Fig. 1; Fig. 4is atop viewof the cutting head
shown in Fig. 3; Fig. Sis a bottomview of the
cutting head shown in Fig. 3; Fig. 6 is a partia

per spective view of a shank of the drill shown in Fig.
1, Fig. 7is atop view of the shank shown in Fig. 6;
15 Fig. 8 is a side view of the drill show in Fig. 1,



Fig. 9 is a cross-sectional view of the drill shown in
Fig. 1, taken along the line IX - IXin Fig. 8, Fig.
10 is a cross-sectional view of the drill shown in
Fig. 1, taken along the line X-X inFig.2; 20 Fig. 11
is a side viewof a drill in agcordance with a second
enbodi nrent of the present invention; Fig. 12 is a
cross-sectional view of the drill shown in Fig. 11,
taken along the line XII-XIl in Fig. 11. DETAILED
DESCRI PTI ON OF PREFERRED EMBCDI MENTS 25 The present
invention relates to a rotary cutting tool, and w |
be exenplified by neans of a drill. Attention is

fi r sBRAERIMEYGRIETION QF I PRAWENGY 20 in
accordance with a first enbodi nent of the present

i nvent i on - cdivpribsier vaderptapsling efthp eresent invegtitreand o zhay drow

sh i . _ i i
Zho0r04858 PR BB ARaDaBblk, el Wi dof, Wilnuge (o tre
r ear agpmpayyingdramdgsaindivhidlet i on of rotation R The
cutting head . 22 and the shank 24 have mating and .

‘cont i nuokig- duistd pritisl esespegtire siean RT @l in gogerdange; wigh @ first
surf . ing. cutting head and shank
Ieadgﬁgﬁgﬁ%ﬂ??gFPﬁﬁgﬁﬁ?%ﬂ¥%°sections 30, 32, 34, 36

whi ch, g & Beopdriéd bf tBO diB siasaaftmied; formtwo 5

conti nuous, preferably helical, cutting head and shank
10 ut es 3J0g. 349 a pFispective Yiew 20a cuttingshdad of the 8ED shayrainiFam dt
symmetry around the axis of rotatjon A__Attention is

* now dr adfigts piiqpevievgok the auttingacad showiig Figde 22 i s
“typicall l I h as
cenent eﬁ%ergﬁg?bgéor F%go(fg%ectga%gthg%% gﬁ%‘ b:f’lde). and
i s -genergp.lefs Eﬁ%ﬁ%}*}é&ﬁe Rdewl Fah QT B WilIAGwn in Fig.1;
sintering 10 the cenented carbide. The cutting head 22
conpr i sedig.d is atdp vigw piotht slonk dibwradFagént a cutting
head front face 44 and a npunting portion 46

It egr al¥ig: &ipp pide vicwiof Hrerdad! showe iigplr ti on 42 and

~extendi rearwardl y .therefro utting -portiaon
2 conpriEdat e eIty v et et e 17Bkén BBng me
I nt dixRgXt- DNin®Fig.8he cutting

. 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 XIT—- X1I 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 rofation A



head front face 44 and each cutting head | eading flute
section 30. The cutting 15 portion 42 nmay have any
appropriate design and will not be further described

Reo @dobosshdyce 1t does not constitute the subj gefmmspog@gg
of the present invention. The nounting portion 46

conprises a pair of identical &utti ng head coupling

portions 50. Each cutting head coupling portion 50 is
bo undeftninga frped-to genr WirpRiion aadia dirpqting of exditionuR e The ottivg bead
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10 andei @sientad waﬂ:l1dc-:54 The artieg wedi 22eenmuzists langltthgapbmon 42
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resp the axis bet\/\e n cutti

e arsihion I sO%RAG PRl oS A Budl f tyh e s ctiog,of G, gutting
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axis of rotation A and coaxially therewith to a
cutting head Thewmdntnggorpnrdbaompriil a phivef hiahhéahgltlm@hbad

cut g koot P Creh g Bt TRAER G, o0 it oy e

| NWedueting head extinglcalbbtbr mrm@rmmd&mjx:emguﬂaﬁgﬂeaae&ﬂmg and

40 Sroo iy Do bontretn it v iR 0 B Bl
r Ot ajkigh) idperpaidiculat bl 18 aRRAGE %ﬁnsﬁr ERL8 ®bing head torque

conprises a cutting head first
transmission wall 54 which extends forwardly from the cuf:tmg head base surface

582 to the cutting head front face 44, and generally radially mwa.rdly from 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 iransmission 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

cuiting head fixation walls 58 have conical, dovetail-shaped surfaces which



base portion 64 and a cutting head second base portion
66, which are continuous, flat and co-planar. The
cutting head first base portion 64 extends generally

Wonedioahty outwardly fromthe cutting head pi¥@to®ocese
wall 58 to the cutting head cylindrical outer surface
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LY AL o O RoRS A5 VBebd FRTEAD, o
36. receiving portion 68 comprises shank couphng poruons 72 mating in number,
shape and dimensions to the cutting head coupling portions 50. Each shank
coupling portion 72 is bounded by the shank cylindrical outer surface 28, and by

25  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 fo the axis of rotation A to the shank front



Each shank coupling portion 72 additionally conprises

a shank fixation wall 80, which extends
circunferentially with respect to the axis of 5
rwbabdepis2Ay bet ween the adjacent shank | eadi ngcathoosoeose
trailing flute sections 34, 36. The shank fixation
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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 Ras (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
Rys is greater than the maximal radial extension of the cutting head second base

portion Ryp, 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



extending axially forwardly fromthe shank base
surface 74 and having a shank fluid duct 94 forned
therein. The shank protrusion 72 is bounded by the
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outer surface 28, by the adjacent shank trailing flute

section 32, by the shank tordue transm ssion wall 76,
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det ached position to a
obtained will be referred to as a “detached position”, since in this position, the
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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 cuiting head and shank
torque transmission walls 54, 76 abut, and corresponding cuiting 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
suppotted by the corresponding shank second base portion 90. During assembly



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

shandosofserque transmi ssion walls 54, 76 abut pcffiGoos/oo999
corresponding cutting head and shank fixation walls

58, 80 are nutually engaged, 38 is best shown in Fig.
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description, it can be seen that the cutting head and shank can be brought from a

first, initial position in which the two are completely separated, to a second,
25  detached position in which the cufting 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 cutfing head and shank base surfaces 52,



mut ual engagenent creates a second gap 102 between the
correspondi ng cutting 20 head and shank curved rear
surfaces 60, 82 and rear faces 62, 84 The first and
swoen@ogaps 100, 102 prevent unnecessary fri ebir@hoosm00999
during assenbly or disassenbly of the cutting head 22
and the shank 24. Thus, from tlhe foregoing

description, it can be seen that the cutting head and
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of the cufting head and shank second base portions
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ﬁfposed by t nk torqgue transmn ssion walls 76. In

Gerrey Srerleanpl Ve SIS AEVeRHRR 18 $hewhg: Figs. 11 and 12. Since
the drill 220 has many features which are similar to those of the drill 20 in

accordance with the first embodiment, similar features will simply be referred to

—|U

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

25  cuiting 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



forces tangential conponents, the torque transm ssion
walls 76 are radially directed, so that reaction

forces created thereby will have as snall as possible
hbor@diahaconponents. Additionally, the cuttppgn¥afhesoss
and shank torque transmssion walls 54, 76 are
perpendi cul ar to the cutting Read and shank base
surfaces 52, 74, respectively, to mnimze axial
conpewéng beadfbasm surface @52 entheonting hord Abuidfatd @4 apd inwardly
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12 cutting h base surface 252 to the cuttin
fronf@wonmﬂ dAdo ianadieenny shapk digiling dwe segtioh of ashank |
cyligdebgpl outer surface 226 to a cutting head
cylindrical inner wall 256. The cutting head
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transm ssion wall 254 to the_adjacent cutting head

t r ai PelsgF ofibgtvecn Acandy’ 2Bra parucular embodiment, the filt angle 7 is 15°
As best shown in Fig. 12, the cutting head and the shank torque transmission 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 the- cutting head and shank base surfaces 252 . The radial deviation angle
30 pmay 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°,



The shank conprises a receiving portion 268 extending
rearwardly froma shank front face 270. The shank

recei ving portion 268 conprises shank coupling

R0 Bdoe22272 mating in nunber, shape and di "RASHONHbEde
the cutting 10 head coupling portions 250. Each shank
coupling portion 272 conprise$3a planar shank base
surface 274 which is perpendicular to the axis of

rotati on A andsamas stbsbase sntlydks firshemridonenta fest gap2308 and

exte e sur
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shanghagk| i ndrical outer surface 228 to a shank
cylindrical inner wall 278. The shank cylindrical 15

i nner wal | 278\eegnis Fressph inNention iR hsers desstibedn o2 Zprtain
to t hershankakitaitity! aChouid’Be RAESLLS] 9 Jaﬁgusaméaﬂbhs and

rotation A “and C|rcunferent|ally from the shank

tor qmedlﬁpfr‘t@ns mas rossiblyebiel madeewithoud epatfieg: fpm thhzatpe of the
trai I 36 of a shank flute 240. As
IS b%g?ﬂgﬁ8§%§?&ﬁﬁ dgﬁi the cutting head and shank
torque 20 transm ssion wal | s 254, 276 extend away
fromthe cutting head and shank base surfaces 252 in
a direction diverging fromthe axis of rotation A at
an acute tilt angle ti of between 0 and 20. In a
particul ar enbodi ment, the tilt angler is 15. As best
shown in Fig. 12, the cutting head and the shank
torque transn133|on wal | s 254, 276 form.a radia

devi ati on angle p with a radius vector V extending
from25 the axis of rotation Ato cutting head and
shank external edges 291 C, 2915 fornmed at an
intersection of the cutting head and shank torque
transm ssion 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 the cutting head and shank base
surfaces 252. The radial deviation angle 30 p nmay have
val ue of between 0 and 5 on either side of the radius
vector V to the external edges 291C, 2915. In the
particul ar enbodi ment, the radial deviation angle is
1.5. WD 2006/ 046227 PCT11L2005/000999 13




Also, as is the case with the first enbodinent, 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 5 degree of particukarity, it should be
understood that various alterations and nodifications
may possi bly be nmade without departing fromthe scope
diLAIMS invention as hereinafter clainmed. 14 CLAIMS
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- each base surface comprising a first base portion extending generally

inwardly from the cylindrical outer surface towards the fixation wall, and from the
torque transmission wall to the adjacent 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



portion co-planar therewith, extending inwardly from
the cylindrical inner wall to the fixation wall, and
circunferentially fromthe adjacent trailing 15 flute
section towards the first base portion; and wherein
the cutting head coupling pastions and the shank
coupling portions engage each other, with their
fixation walls, their torque transmssion walls, their
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exists between opposing cutting head and shank cylindrical inner walls. 7. 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

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



front face is forwardly exposed. and adj acent the
cutting head front face. 16 9. The rotary cutting

tool in accordance with claiml1, wherein the torque
transm ssion walls extend away fromthe base surface

in a direction diverging frd® the axis of rotation A
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15. The rotary cutting tool in accordance with claim 14, wherein the curved

rear surfaces extending rearwardly while curving radially inwardly to merge with a
rear face 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 exists between the cutting head

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



the cutting head having a first axis of rotation
defining a front-to-rear direction and a direction of
rotation R a first cylindrical outer surface and
first leading and first trailing flute sections, a
cutting portion adjacent a cutting head front face
and a mounting portion extenging rearwardly therefrom
the nounting portion conprising at |least first and
second cutting head coupling portions bounded by the
first cylindrical outer surface and by the first
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the receiving portion comprising at least first and second shank coupling
portions bounded by the second cylindrical outer surface and by the second leading
and second trailing flute sections, the first and second shank coupling portions each
- comprising a second planar base surface extending transversely to the second axis
~of rotation, a second torque transmission wall extending generally inwardly from
the second cylindrical outer surface to a second cylindrical inner wall, and a second

fixation wall extending rearwardly from the second planar base surface and

circumferentially relative to the second axis of rotation;



circunferentially relative to the second axis of
rotation; 18 the second planar base surface conprises
a first base portion extending generally inwardly from
the second cylindrical outer surface towards the
fixation wall, and fromthe second torque

transm ssion wall to an adjé@%nt second leading flute
section, and a second base portion co-planar

therewith, extending inwardly fromthe second
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the rotary cutting tool assembly is adjustable from an initial position in
‘which the cutting head and shank are separated, to a secured position in which the
cutting head coupling portions and the shank coupling portions engage each other,
with their fixation walls, their torque transmission walls, their first base portions

and their second base portions abutting each other.



