DRI LL W TH RELEASABLY MOUNTED CUTTI NG HEAD FI ELD CF
THE | NVENTI ON The current invention relates to a

W0 odoanyse6ut ting tool in general and a drill i nPCT/IL2005/000483
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particul ar having a rel easabl'y mounted cutting head.
BACKGROUND OF THE | NVENTI ON Such a rotary cutting too
is disclosed in U S Patent 5,957,631. The cutting too
conprises a cutting head and tool shank each havi ng
two coupling portions and two chip flutes defined

t her ebet ween. Each coupling portion of the cutting
head and tool shank has a stepped configuration with a
rai sed base surface adjacent one flute and a | owered
base surface adjacent the other flute. If the cutting
head and tool shank are designed to be coupl ed

 oget IRIIMLWIE REIEASABIRY MOUNTED CUPIIRG HEAD
surfaces 1n contact, then these surfaces have to be
manuf act ured such that the distance between themis
the same to within a high degree of accuracy. If on
the other hand, the cutting head and tool shank are
desi gned to be coupl ed together with only one of the
rai sed and | owered base surfaces in contact, then the

c j | le. It is an object of the
pﬁtﬂéiri}g?#v;‘ Tt {ImﬁéS?de a drill that - _
significa . t f Hd1qR 1
di sadvant %iés.c gﬁgl\/kﬁgl\s\(’e {loﬂ}mgaf&@h%lrg%r?ﬁggg%r dancgéénera

Wi Y 4 Beillongseidulanivaing areleheibty houptalvidedg aead.i | |
conprising a cutting head rel easably nounted on a
forward end of a tool shank, having a comon axis of .
rotation defining a direction of rotation, the cutting

hﬁBéQKﬁROENB FAHEIJNYENIEN a fixation portion,

t ti i Si h f.ace, heac

' ace arshapaRRRCHIMEIGU iy IR0 e
: Nehe %ﬁhﬂfgﬂygg tc%tdgt&ieg gfﬁajt%ﬁ%g ﬁ%&&‘%ﬁd%bﬂ Chdrk@ERRHSEng two

€ axi ro | xation portion
Pr euplHighSortions whd @ chip Autdiedefined therebetween. Each coupling

portion of the cutting head and tool shank has a stepped configuration with
a raised base surface adjacent one flute and a lowered base surface adjacent
the other flute. If the cutting head and tool shank are designed to be
coupled together with both the raised and lowered base surfaces in contact,
then these surfaces have to be manufactured such that the distance between
them is the same to within a high degree of accuracy. If on the other hand,
the cutting head and tool shank are designed to be coupled together with
only one of the raised and lowered base surfaces in contact, then the
coupling will be less stable.

It is an object of the present invention to provide a drill that

significantly reduces or overcomes the aforementioned disadvantages.



head base surface away fromthe head surface and
conprising a head fixation surface extending

wa@eosatswberentially relative tpo the axis of r oOPEE/AIENQ5/000483
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at least two head flutes exténding al ong a periphery

of the cap and fixation portions formng identical

head segnents between adj acent pairs of head flutes,

e SUMPERARYQFeNH ECENYENTI@Na cap recess openi ng out

to the side surface and the head base surface and, .
di vi di ng tlneacseedange yaths ther presentinventionsthegmis previsied a drill

head b f , head t t 1 SSi L1
> RTRBITIDE A GHGS B TS8Py REURiEH] OTbEoEvARLRAY of gptool

SR N R

di vi diyg dulfen b¥Risfy &¢a ibRta@dfd Fixhti rtion, th
second head f?gg??fgnﬁ%irsgggces;ﬁgﬁfleasat t wo sﬁgﬂ%o o e
f | ¢Hpeporeivh exothprisimg adhepdsurfaes,\a lodadt besetsaofacs hadla peripheral
form ng identical shank coupling portions between

adjide emtfagmextendingshershetwaene the hgadthase fsurfpes bewgdrastsverse
the tool .shank, each shank couplin ortion co isin

L Pothac i P ISiang, eHRALep PO B PR Rerr i 1Y RO the
fixatj en_surface |l oca i rdhky 1ye

t o Blse i P e bk ot MR A s by head
di gk Sesh %&%kc%f@(@&_ d_‘ih% it ARfSUAEABLrel AR fol the axANF rotation;
second shank fixationh surfaces; a protuberance -

pr ot r ugtelzadtorwahahd flutesmerraldirgh alohgsa peeiphesuof deecap and
the protuberance dividing the shank support surface

i nfisationr portamd forsimgddentacat heap pegmentaifeizesn adjag¢nimpirs of
torque_transm ssion wall extending al ongcaporti on of

t heask Brigpesashchead seEglant SOMRISTHE2 SRRAKCENARGPING Out to the
ot FBHEc B afh szt ASEpial fud B ihengppee surace

COofpb 'fprgtf PRI SLOSK RE ibﬁsmljfﬁ&fs,r 81 RalHORSN P traRfflission wall

wherein for each such pair the first head base surface
abébtténdlihg dlohgta postidn DIPRETdapStckes erantViess @6 ahe Headdbase

base surface abuts the second shank support surface,

t heurfierad andr gpnerallyafacing soppositel the direction of rotation, a head
fixation recess dividing the head fixation surface into first and second head
fixation surfaces;

at least two shank flutes extend along a periphery of the tool shank
forming identical shank coupling portions between adjacent pairs of shank
flutes, at the forward end of the tool shank, each shank coupling portién
comprising a forwardly facing shank support surface and a shank fixation
surface located axially rearwardly relative to the shank support surface, a
shank fixation recess divides the shank fixation surface into first and second
shank fixation surfaces;

a protuberance protrudes forwardly from each shank support surface,

the protuberance dividing the shank support surface into first and second

shank support surfaces, a shank torque transmission wall extending along a



abuts the shank torque transm ssion wall, the first
head fixation surface abuts the first shank fi xati on

wamosacweand t he second head féxati on surface BOINIL0GF®0483
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second shank fixation surfacé’ Generally, the cap

recess has a recess forward surface and the

protuberance has a protuberance forward surface, and

t heoréioh sofa tigaprdtabeaeace tttmmsverseds ther sheandt supforrc sudack and
t he protuberance forward surface. If desired, the

r eganssalhofagingithe ditegtioniof reféHeRal |y parallel to the

head baﬁe surface fagd thean[ﬁ)rotubﬁ nc for rd surface
i's genBRSHE, PRES 0 Rsad: Segments ig kﬁg’ﬂg ’é‘ﬁr? Igns are in
Prel 9 B?nge}/a’tloihgﬁlpf ; %% %é?e}% gf'ér Sth aéﬁ%heé&? s dﬁrst head base

r ear base surf
OUMPJc@'a)bu@éNﬁié firehmie seppcit Shrfadd, ahé QBcid Heafd base surface
cone angle bl , and the shank fixation surface extends

r egvusaitlsd yecwndysHankrsuppertsSuafake stheplosad ®uqiacansmidsion wall
outwardly away fromthe axis of rotation at a second
c ortaitsirihé shhok tthl@eEBn%’rleSIDneWﬂllr she dstehearyIfixappnjsirface

|1 d Typi cal h
atandee o %@Slssffa?x%@sﬁﬁ i ecieopns) heha fidion; wutace
t | If desired, th
R RR Rt B i sl et heae
| east two @E@%u&' e pafé?:e!séjﬁ% 'a‘ﬁ@ces§ fordRsd 'sBffact RAd the

drill is pr d Wlt cool ant channels. In accordance

W protiteaidesif) i proftetin@nfoiweardsurface] smd fepy istegambetween
met hod for assenbling a drill conprising the steps

of therresgsd |fquHdcsutﬁam gné daiprotuherandenfprararhgurfaset i on

and a fixation rtion, the cap portion conpr
head surf alcféiesge cthe T6hesS LoV PRLEITRRG I8 aﬁéprqéﬂa/ewaﬁllgl to the

2 R PR B iRy poan
f1 %Pthk QRaP 5t Qrfddeldi ng
| Preferably, the head fixation surface extends rearwardly away
from the head base surface and outwardly away from the axis of rotation at
a first cone angle B1, and the shank fixation surface extends rearwardly
away from the shank support surface and outwérdly away from the axis of
rotation at a second cone angle 2. |
If desired, the first cone angle B1 is smaller than the second cone
angle B2.
Typically, the at least two head flutes and at least two shank
flutes extend in a general axial direction.
If desired, the at least two head flutes are identical and the at
least two shank flutes are identical.
If desired, the drill is provided with coolant channels.
In accordance with the present invention there is also provided a

method for assembling a drill comprising the steps of:



rearwardly fromthe head base surface away fromthe
head surface and conprising a head fixation surface

wezdaoentieoy circunferentially relative to the ax@BIIH05/000483
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rotation, at least two head flTutes extending along a

peri phery of the cap and fixation portions form ng

i dentical head segnents between adjacent pairs of head

f | ut esprogadihg he auttiey head conprisisg ny capcpartioacesd a fixation
opening out to the side surface and the head base
SuPOTHIOR, Biedcap RotdionFomrisiesd head sutfaes.acheadbasersurtace and

S R R T R e

r eﬁ&ﬁgl Htr{llr?%?%}@%r £ an? aﬁﬂeop qg%ﬁ%ﬁs Ghe UWixAfon gtB?[(i)orR péotruding

general facing a counter I'rection o rot at
hegdrihrddy IfRSn ' BeCRsadd bXdedsidaden ﬁw'ﬁ??ﬁoﬂh! ¥Rt hesd surface and
surface into first and second head fi xati on surfaces,

pr cothpiisiggaa hoad fidaaok swrfate adxtérehisg circondbti@nkially utksive to
ext endi ng al ong a peri pher%¢ of the tool shank form ng

i déhetaxdabf sotatiRncatulghstriyopbead Bntes satansens algngoeperiphery of
pai.rs of shapk flutes.at the forward end of the too
Snthikcan. 280 GRAHRT AR GORBIE nEsﬁlpﬁf:%J sggFents between
fo dl.y_faci S I a

SRS Rl Ao Bl st A0 e PR RL PRy RO BT g recess

t F’%Sélﬁng Ratko SHPRRE tsuskE 358, the hehdMasd suxdhéOind 8RAamg the
di vides the shank fixation surface into first and

s ekeibbadeasisfddexiato dirstsand semd kel bisgbaurfures, a head torque
protruding forwardly fromeach shank support surface,
t hrapsmoissiba rwalt extiinding alyng epeitiwnkofsingpaspt resessf taansverse to

into first and second shan upport surfaces,. a shank,
t otgiiead base ﬁ%fg%ﬁn%gﬁneréﬁyimna@ QUBLg drgssion; Gifogtion, a

th t uber ance Lramnsveyse t he.sha SUNROY L
SufeBLExARE BRES: aMOREIRF Behd tafioR dRftéed P Hrbt and second
r of, dﬂi‘éticffﬂﬁﬂc)ésal igning the cutting head and t ool

shank until pairs of head segments and shank coupling

porti vadifig @pebsHapkaaith apldaet tvéd shurnkhfite exeading along a
pair the first head fixation surface is above the

s hpetipHery aefi ¢ime rteck shank Hermings idérdmal [shenk scoupding pertions

abggtsveteg%dge{creg% pgilgsa gfk sﬁaijnﬁ)(pﬁ{lttes SaE[J Eﬁeago?w%?g eEuIi1 eof the tool shank,
each shank coupling portion comprising a forwardly facing shank support
surface and a shank fixation surface located axially rearwardly relative to
the shank support surface, a shank fixation recess divides the shank fixation
surface into first and second shank fixation surfaces, a protuberance
protruding forwardly from each shank support surface, the protuberance
dividing the shank support surface into first and second shank support
surfaces, a shank torque transmission Wall extending along a portion of the
protuberance transverse to the shank support surface and generally facing
the direction of rotation;

axially aligning the cutting head and tool shank until pairs of head

segments and shank coupling portions are opposite each other such that for



cap recess is above the protuberance; for each pair,
inserting the first head fixation surface into the

waebaski1desxat i on recess, and the protuberance i PCDIL20&5/000483
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cap recess; and rotating the cutting head until, for

each pair, the head torque transm ssion wall abuts the
shank torque transm ssion wall. BRI EF DESCRI PTI ON OF
THEachRAIY NEShifarhead detdtion sufhee St abdy e thefhdrkefipatbaerdcess,
i nvention and to show how the same nmay be carried out

i ntherfarst head bases suréanseisvabiovetboy fisat shead suppotesurface and the
acco [ dr aw in which: Fig. 1is a

anyi.n ngs
petdHEEt S\/‘é%bmé"wt PIRIYREr3ICe| n accordance with the

preseng_ i nti.on: Fi.g. [ |V i.ew of

Ut g sk B dnesafifle 4B Tl hOF] EREAOL SFetdh ol 18 shank
Fi i i b in Fig.

7 gt il MGERBLLIRT D SCTREIaN L1 L

i n Fi geotaingFithe Buttihga heed spetl | fie eaehw pdir,a therkeudd torque
end of a tool shank iIn accordance with the ?resent

i ntramsnpission Fyaj] algnts sheashanp torqu tofnsmhgsiomwlalls hank

shown in Fig. 5; Fig. 7 is a cross sectional view of

the cutting head taken along the line VII-VIl in Fig.

3; oH [ | o eGk vi ew of the

¢ BRI AESERUFON QR AR PRISYIRER 1) 1'% o 6

and Fig. i j ' i '

the drill %%%am%eﬁgﬁg?%&gﬂfﬁa{nﬁéﬁﬁgl %ﬁééﬂéqﬁf‘%“e%s‘f?nﬁ lo show
t Ohé WARE s@rhe MgSbe dardied dhitin prddtité) tfEreBESGERIMBWODE Glade to

PREFERRED EI\/B I I\/EN_TS Apten_tl onis drawn to the.
f i herassomipenying daawings) miwhichi g. 1) for

Fig. 1 is a perspective view of a drill in accordance with the present
invention;

Fig. 2 is a perspective view of a cutting head in accordance with the
present invention; |

Fig. 3 is a top view of the cutting head shown in Fig. 2;

Fig. 4 is a bottom view of the cutting head shown in Fig. 2;

Fig. S is a perspective view of a forward end of a tool shank in
accordance with the present invention,;

Fig. 6 is a top view of the tool shank shown in Fig. 5;

Fig. 7 is a cross sectional view of the cutting head taken along the line
VII-VII in Fig. 3;

Fig. 8 is a partial cross sectional view of the tool shank taken along the
line VIII-VIII in Fig. 6; and

Fig. 9 is a longitudinal cross sectional view of the drill shown in Fig.

1, taken along a line similar to those of Figs. 7 and 8.



drilling holes in netal work pieces. The drill 10
conprises a cutting head 12 rel easably nounted on a

wo goparsdeend of a tool shank 1%, havi ng a conmeCI/IL2005/000483

10

15

20

25

| ongi tudinal axis of rotation 16 defining a direction
of rotation R The cutting head 12 is typically nade
of hard wear resistant nmaterial such as cenented

caPETHRILEDDESERIPTIGNODK PREFERBREDCEMBODRIMENT S

steel. The cutting head 12 (Fi.g. 2) conprises a ca
portion 18AHAAten 1S deaiibie s fgures showme acdipl d8r 1;Jill)%ml) for

18 [ .a_head f 2 s b . f 2

2SR ADEE i R L RS B30 088 B
o7 USR5, LCON 19, 0GEH 19 1T 4, i o
SUESARRNAONBNATInkT K1s IdFe ol Fﬁlﬂéﬁgﬁg@dﬂ%hﬁf@f fotation R.

head fixation surface 28 that extends

ci Thewhtingridadl 112yis tgbiahlly emade dffhardiwicar nfsistaitahatorialléiich as
The head fixation surface 28 SFi_g. 7) extends

r ecementdd gadide; anddhe tond sheeld 14 aseypxaallyzoedeaf sipel.
outwardly away fromthe_ axis of rotation 16 at g first
cone angi el Bf cBEINg 42 (EhbpOCOTBRRSES % 6P Giprion flicend a
30 .head fi [ recess. 32. {Fig. .2) divigdes.th
nearisaorisy &, P 65585714 Cofpudds Lhiad Rtiep. a head
sy c ; . . .
SUBHRCEEbent4 Fh SR, BN ErHARA TeliFch phAphLADsice
t r airdfAde0 26 NehsteRGinBOtHEeEH MR Eed. el The VExdthort Pertbd @Bt pehtrudes
of rotation R Two head flutes 38 extend generally
axteairvyrdlg dromarthé yhead drage aurface 2Heaway ffronhehe hpad surface 22
portion 18 and fixation portion 20, form ng two )

i demd haap heed dixatignenriaca @8tthat eyendseeircyrmegentgyly Eladive to

o ':g?l%%”ﬁﬂ%«ﬁéé’eéfm‘ﬁﬁesﬁaé&%%&%t Sidiks 28, e Dy pxtends
it 22. 4 i 0.44

opEAPH G Ay R, b OrlrEe 258 pilf i hyrgy from

t hgehgad &aﬁﬁat?é&LfI%C?tbg“ﬁrgt \ebg@%ngtee BeRda RARGeR WhHAGE rear

24 1nto a first head base surface 46 at a leading e
anfixatige cardch88d Pahead fixhtier réesst3 R (Figaid)i digidRecthe head

t hereof. A head cool ant
fixation surface 28 into a first head fixation surface 34 at a leading end and
a second head fixation surface 36 at a trailing end thereof. Leading and
trailing ends being defined relative to the direction of rotation R.

Two head flutes 38 extend generally axially rearwardly along a
periphery of the cap portion 18 and fixation portion 20, forming two
identical head segments 40 therebetween (Fig. 3). Each head segment 40
comprises a cutting edge 42 formed along an intersection of an adjacent
rake surface 43 with the head surface 22. A cap recess 44 (Fig. 4) opening
out to the peripheral side surface 26 and to the head base surface 24 divides
the head base surface 24 into a first head base surface 46 at a leading end

and a second head base surface 48 at a trailing end thereof. A head coolant

channel 50 (Fig. 2) opens out to the head surface 22, peripheral side surface



channel 50 (Fig. 2) opens out to the head surface 22,
peri pheral side surface26, and second head base

wewosacwe48 and i ntersects the_cap recess 44. ECHHEH2005/000483
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torque transmnission wall 52 adjacent the first head
base surface 46 extends along a portion of the cap
recess 44 transverse to the head base surface 24 and

geps ald YedordeeadPbael sigficeed8lah@ Ghictdbctf tHeOtal rdvRsfR44. A
A cap recess forward surface 54 adjacent the head

t ohepdetdrqan srinsmisionvaldll 52 ddagpandhalflrgt heachbhed stidace 46
the head base surface 24. The tool shank 14 (Fitg. 5)
coergendeslongt a pottemaf therrapt 1seessofd transvensariet the digadybase

R S

t Q. Each sh Wgelel ' 5 .
oty pEL PSRRI ol G cBadRefignagon 52
[ 1 2diey pANK QAL RRE] BhoolifRE QLS general |y

nsver’s I nwar to a shank support recess 64

formed betygefodhaik alrzlk%rqg.usj cOfpBieEd, iavasfdr@ard bad thereof,
shank support recess 64 (Fig.- 8 is forned by a

f otwardiamerteally slispased dtinkxtapdinggpontias A6y eactd peripherally
rearwardly from each shank support surface a shank

62
f i Reunbhysushaitke psBpbsreb strfage S8omdavn shenkeflates dilles Fach
2 RIS GRET G S 2% 1oaaY aR o aHPP ot subface 62
i 0 i ked | xaL
i R S R e
S hﬁ%r@{?l {g shAgo Eu%u}? géées§ $3epmBd Yebwesit thd fidinkacoupling

narrow reck region formed i n each shank coupling

popéitions 36. adj acent the join between the shank

fixation surface 68 and the rear recess surface 70.

The nar r owThe shanle guppoi? enedse€4 t(leg. sBlark formgsl by forward
portions 56 resiliently displaceable. A protuberance
741eCESYy SUERCH O entradinganaptdly andreayerdlynfor cach shank

F oRERe §1TTa5E 3 L phe SSPBTE FURBSEA8 FRtenaiiadonh pagh fprvard

S h?é}lésssé{ﬂ?a%retﬁsﬂigﬁy ?ea%aﬁily%nhrrgjiilah?%utwardly at a second cone
angle B2, and a concave rear recess surface 70 extending between the shank
fixation surfaces 68 of the shank coupling portions 56. The shape of thé
shank support recess 64 is such that a narrow neck region 72 is formed in
each shank coupling portion 56 a.dj acent the join between the shank fixation
surface 68 and the rear recess surface 70. The narrow neck region 72 makes
the shank coupling portions 56 resili_ently displaceable.

A protuberance 74 (Fig. 5) protrudes forwardly from each shank
support surface 62 and a depression 79 having a forwardly facing
depression face 81 is formed in each shank support surface 62 at a trailing
end of the protuberance 74. The protuberance 74 and the depression 79
divide the shank support surface 62 into a first shank support surface 76 at a

leading end and a second shank support surface 78 at a trailing end thereof.



end of the protuberance 74. The protuberance 74 and
the depression 79 divide the shank support surface 62

WO oa0s/185667 r st shank support sgé_f ace 76 at a | emdi/mgoendo483
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and a second shank support surface 78 at a trailing

end thereof._ _ A shank cool ant channel 80 opens out

to the depression face 81 for comunicating with the
heAdslandl anolanhaiaehel580 ppertsankt ttor thee depmssion sficon81 for
wal | 82 adjacent the fjrst shank support _surface 7
ex¢unEnasng witorthe oheast qoeats, shabsl aﬁ@-e 748 torque

R AT e T T
5 B Y S 218 HETIRE Lo van

Va8l i82ratisPerde REAL athafik uppBrtSstirfRRU62 Sindegeteddlly faces the
parallel to the shank support surface 62. In planes

pedipesnidncofl @tation RheA protabefance fatward siiffaca B84 anggesawith the
extension 01 of the cap recess 44 (Fig. 4) is |arger

t hshankrtorgquguransmissiem Hadi8 viact bevaledpunfadechand iy generally

(Ftaihio the Sherl stisset BB asei T olintt plipeaisler s The axis
shani o b o St i G 0L 67 P e Sh A RERC4) s larger
' ' ' , g, 6 f

t otRh e tcichsl i 0P U oo lRRonk 740B R BT 0, (o

16, an angl ganRXfiRdtidOPededs 86 (Hig. Bpaividexaké @Rank fixation
recess 32 is larger than an angul ar extension 04 of

t haurfades68 shank firsk ahawk fuatioacsurf®ea88 am derwglingrend and a
extensi on 05 of the second head fixation surface 36 is
snsdcond shaak fixatiom gurfage 8Q aeadraingendtherpef. shuplenes (Fig. 4

e TR TR TN T
14 ar [ [ Yo R . .
T A S e
ODB‘PgéSrr’cﬂ%ﬂ) dh réﬁg%lgf‘ gxt%gsito'ﬁm $Othe §REsHAgk rﬁxa&iﬁg asg?{ﬁce 88 and

I eces:s sec head fi xati on surface 36,
fi @thulaf @&EHSio208 0T theaesshd Basd Fxatios wutRace 368isafmaller

the cutting head
than an angular extension 06 of the shank fixation recess 86.

In order to mount the cutting head 12 on the tool shank 14, the
cutting head 12 and tool shank 14 are axially aligned so that the head
segments 40 and shank coupling portions 56 are arranged in opposing pairs,
and so that for each pair, the cap recess 44, second head fixation surface 36,
head fixation recess 32 and second head base surface 48 of the cutting head
12 are directly above the protuberance 74, shank fixation recess 86, first
shank fixation surface 88 and depression 79 of the tool shank 14,
respectively. The cutting head 12 and tool shank 14 are then urged towards
each other so that the protuberance 74 is inserted into the cap recess 44, the

second head fixation surface 36 is inserted into the shank fixation recess 86,

the first shank fixation surface 88 is inserted into the head fixation recess



12 are directly above the protuberance 74, shank
fixation recess 86, first shank fixation surface 88

wapasdewsessi on 79 of the tool shank 14, respekCT/Ue0§5/000483
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The cutting head 12 and t ool “¥hank 14 are then ur ged
towards each other so that the protuberance 74 is
inserted into the cap recess 44, the second head

fi3qt heh theirsbase] Iead shdsosanfaed 48 tandt Heprebsiok face 81 abut.
fixation recess 86, the first shank fixation surface
88Finglly,rthercuttthg head 1his broaght intaaifoly meg@dsapsianu (Fig. 1)
the second head base surface 48 and de SS|on face 81

ablit rotrting it felativrete the ol shag 14 2intid t %ch@nd §hanlg torque

+ eratesion WABS 20l €5 a4 Wil 2he' PhereREthe s anameutar
t oé)&&%l&{n %g%?{:ﬁ R smhl ce'5 81 1? Btithan! 4n %%Cé]dlalb&tenswn of

appr éci at e n angu ar —ex |on of

defps eadbfed #¢8n8hehd bhey aﬁfacbw AR9RNGIHIAE hexd ms Rﬂated
of Its associ ated second head base surface 48. As

cuteldthvg toethd td&l shnk di4g ttieel s¢cdndthead Hage shfatasod8 ﬁ’rmrﬂlout of
14, the second head base surfaces 48 nove out of the
dethesteprensonF%aant ontoothersecerd shankssuppersspfases 78. This in
surfaces 78. Thjis in turn caguses the fixation portio

20tuEh capngesc fhe itigtinaRertion 1Z) e ﬁl@eaewtlal&ﬁl%dsb? 3¢ copst and

¢ inleF e caaignaiohet LoRBlne HEcRe 28 nd Gty rediany
T X308 & %Eﬁ?xﬁ%ﬁdzcﬁe Hedd %dﬁfh %&%h%rga%é F§°68 of each

engage eac In an 1nte |ng mal e-

a@%pd%ih g bflirtb@nbhidd ¥adiouiheeth BASHfctIBBkinBemelét fehidde fashion.
he 12 17s retained in a self clanping manner by the

t ohl tlshdoly Iounmted posid@ithe auttibgyheadt 12 dshietaned fin a self
desired, the head and shank fi xation surfaces 28, 68

cadabmmgmm@@et byéhgafgd aok 1d met devendy appayqt fagnen. If
sigéoﬁw fs‘@ﬁ Q‘ra%tpﬁ%g C%f# ;ﬁ’ﬁ‘tﬂjﬁ? %Prgéd {0 &fage
2t 8GR, B PRSP OB 47 e
adghglllmhgﬁ)tﬁ&&@ﬁg%gﬁ@%z%t ohe head and shank torque ‘

transm ssion wall e first head base surface
46 and fi rgt thehfully moppRdtpsutidrader éaclablithe bpposieg paits of
head segments 40 and shank coupling portions 56, in addition to the
abutment of the head and shank torque transmission walls 52, 82; the first
head base surface 46 and first shank support surface 76 abut, the second
head base surface 48 and second shank support surface 78 abut, and the first
and second head fixation surfaces 34, 36 and the first and second shank
fixation surfaces 88, 90; respectively abut each other to provide a self-

clamping of the cutting head 12 on the tool shank 14.

It should be noted that in the fully mounted position, the rear
fixation surface 30 and the rear recess surface 70 are not in abutment so that

a space exists between them (Fig. 9). This space is preferably small so that

chips cut from a workpiece will not become lodged in the space. It should



head base surface 48 and second shank support surface
78 abut, and the first and second head fixation

\VGmmﬁaﬁﬁs734 36 and the first, and second shankCT/IL2005/000483
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fixation surfaces 88, 90; res]é)ectlvely abut each ot her

to provide a selfclanping of the cutting head 12 on

the tool shank 14. It should be noted that in the

f udlsy beDhoteddthpo# theofiully heounted pbiitiahi @ig.s L), fee eadb of the
and the rear recess surface 70 are not in abutment so
t heppasingpaies efheadsscigotonted) and ﬁhf(rﬁ«i @oupgyng pmngns pecthere 1s
IS prefgrabl y small so that chip % rkpi ece

vvi # I8aRoPeBEEBnEIC BERTRETARCY ﬁ%r%aa cirface $hmdithe Gapdecess

F‘r‘{féa%ep%gspﬁgls' eﬂ@y,g} i tlléo nfils%dﬁ %liydsupported

Wkeﬁﬁéﬁ%‘é el ﬁ“sspﬁg%deﬁé‘% A SRR the Shank
f O§fpost SRS B2 Forrhed Hahe Mbumehh6f it firdithnidegstohd head
is axially supported by the tool shank 14 at four
s pbasedsuafaaes 4604 8ivithithp dirst anelgieonsd shartkhenpphoatrsurfaces 76, 78;
support surfaces 62, formed by the abutpment of the
f i Tespectinely eforagh dzthe nppesiogr paitseel head sgmgnts 40raad shank

first and second_sh ort syrfaces 7
%%&ngvapsrwnéf s@ oo TR asRi A Bt sufpon gzgions the

31633113 S sAPRLEARPLS B BRLHARR ALY 10 head 12
' S St aﬂié’h ‘§‘ ace g}%ﬁ(ﬁt tsﬁffa @@Zbﬁgﬁl‘%rer%ﬂl ﬁ@@ n§ hﬁ@‘fwo shank

support sur IS prefera nd t
shaipostupReides S, f78CaS ﬁ@ferzﬂﬂy&fo@ldﬂaﬁf &ﬂxliilhﬂy,(?@dﬂhalwd base
Simlarly, each head base surface 24 is preferably

f | surfaoed24 hie preferhlelydflbtard she ftaoebead badd sarfaces 46, 48 are
preferably coplanar. Flat and copl anar, axi al support

s upredRiablyar eopdenadint aﬁl?éu:?név epplasar c@ﬁﬁbr}%ﬁppﬁﬂl surfaces are

f t t
gk 355 nB B oS SN R % i o
foﬁclﬁ %1 iretb i @ﬁ%ﬁe%%dxt |38Hﬁlﬁa1t Ig rfRESSRIAh it 1s for non-
i nven een escr to a cer aln degree
pa&gplghgragurfa)ées it should be understood that vari ous

alterations and
Although the present invention has been described to a certain degree

of particularity, it should be understood that various alterations and
modifications could be made without departing from the scope of the

invention as hereinafter claimed.



nodi fications could be made wi thout departing fromthe
scope of the invention as hereinafter clainmed. CLAl V5.

wd 2008186617 | (10) conprising a gutting head (12pCT/IL2005/000483
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rel easably nounted on a forward end of a tool shank
(14), having a common axis of rotation defining a
direction of rotation, the cutting head (12)
conprising a cap portion (18) and a fixation portion
(20), the cap portion (18) conprising a head surface
(ZQLAIMﬁéad base surface (24) and a peripheral side

suyface (26) di ng t herebet ween, the head base

sui‘f ace (zg)d"gﬁi@g% iZr se to the axis of rotation,
the fi ' [ [ e rfﬁm y

t he he%?fhiig%e Bgiﬁ&r f(gg)e{r%g%ls)a[}%pm%f&?li%gnoij h% ea%st?ii(i g’? & tool
( 2dhanRNAl POV InY A9 cBmheRd akisX BF | JfatfoH IdRERIA2@) direction of
extending 'circumerentially relative to the axis of

r ofoddticar); at | east two head flutes (38) extending

al ong a periphery of the cap and fixation portions

(18, 2by ewting iyaddeR) i coanpriingl % egprenerion 40§) lsad v dixation
CURSEI AT S 1S90 L3830 R D SRASEBET s
B MEBE R SR SO BR P LR AR ptheen
Se@NHe e Bdsd %ﬁﬁ'aééij gg;'ﬁf BRidg? andfrse do BRSO HURtation, the

transm ssion wal | ext.ending al ong a portion of

t hfixgtagh pearss(204 protruding remseardly from thedaldmee surface (24)

surface (24) and generally facing opposite the

di away iftom ahe rheadt suofacea(2R9 aandf cormprisngra bead fxawipn surface
i yi di he head {i xati on rface (28) into first and

280 o hading e enilbrelvedn Thegyis ofgofaighi t wo
Shank g g T AR OF 38 e
(Fabl ot e, Rt SRR bercen
adjacent pairs of head flutes (38), each head segment (40) comprising a cap
recess (44) opening out to the side surface (26) and the head base surface -
(24) and dividing thé head base surface (24) into first and second head base
surfaces (46, 48), a head 'torque transmission wall (52) extending along a
portion of the cap recess (44) transverse to the head base surface (24) and
generally facing opposite the direction of rotation, a head fixation recess
(32) dividing the head fixation surface (28) into first and second head
fixation surfaces (34, 36),

at least two shank flutes (60) extend along a periphery of the tool
shank (14) forming identical shank coupling portions (56) between adjacent
pairs of shank flutes (60), at the forward end of the tool shank (14), each
shank coupling portion (56) comprising a forwardly facing shank support

surface (62) and a shank fixation surface (68) located axially rearwardly

relative to the shank support surface (62), a shank fixation recess (86)
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shank coupling portion (56) conprising a forwardly

faci ng shank support surface (62) and a shank fixation
r,earwar dl y rel at P/BII2005/000483
t he shank support surface (6f'f a shank fixation

recess (86)divides the shank fixation surface (68)

into first and second shank fixation surfaces (88,
90Jividesphetshiaek dxation Bayfape (0%)uints firstravat siiopnflrshanle dizdation
shank support surface (62), the protuberance (74)

di sHréacss (8h@Whank support surface (62) into first and

tr anorfl SEPBIeTIE (1) PRREERS: R ardRyraR B shatk Whpor
LN B! 5T ARG ol skt 478 B Enk At B AE S GYRATELe (62

surface ) gener a aci ng-t

I Ofndd | fdt adde6&ddndPshdrik @ﬁ% GusREEENTS, (78)) aaklank torque
shank coupling portions (5 are in mating

r efrattsnoissibh pyala {82 Werteadimgf along acpoionhofHthier protieberamast (74)
head base surface (46) abuts the first shank suppart,
SUTABRYSTSE7 &) | the hehankc seppart surisse (620 r and Sengmlyahaging the
t he. second. shank support surface (78), the head torque

tr R Htﬁlﬂnb (52) abuts the shank torque

t i i | . ; e A ' :
Cor acuiels ol e BRL ey (40T Sk SRR portons (56
(88 i iathercharsipig)ead ki foR cadt iahipudiBfhe MaUhsad base

t he second shank fixation surface (90). 2. The drill

( 1yrfaeqdsy abgs tthe Cirstistadk supysore surfades(76apthe seesisd iekd) base
has a recess forward surface (54) and the protuberance

( 7surfacgs(48) mbotsuher sasond fsbanlasuprert fsaeiace éﬁ&),, thedpead torque

recess forward surface

there is .a gap,,between the (
e R VRN @Bisr her wadh e frangmisglonryall (3, the
dri di . . fire
O b A ARSI L2 Sl Sk By e o e
Thihedsddond( h83d FpERIA BGrfAQ ¢36Y Abdis WMek&idhd BRadledkation
base surfaces (46, 48) are flat.
surface (90). ‘ -
2. The drill (10) according to claim 1, wherein the cap recess (44)
has a recess forward surface (54) and the protuberance (74) has a
protuberance forward surface (84), and therg 1s a gap between the recess
forward surface (54) and the protuberance forward surface (84).
3. The drill (10) according to claim 1, wherein the first and second
shank support surfaces (76, 78) are flat.
4. The drill (10) according to claim 1, wherein the head base

surfaces (46, 48) are flat.

5. The drill (10 according to claim 1, wherein the first and second
shank support surfaces (76, 78) are coplanar.
6. The drill (10) according to claim 1, wherein the head base

surfaces (46, 48) are coplanar.



5. The drill (10 according to claim1l1, wherein the
first and second shank support surfaces (76, 78) are

w@opsamas? 6. The drill (10) %cordi ng to cl ai PCIIL2005/000483
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wherei n the head base surfac—es'.(46, 48) are
coplanar.7. The drill (10) according to claim 2,
wherein the recess forward surface (54}-l is generally

paf-al | el tBhe Hallhd&) aceerdingitd glaem( 24yheredn the recess forward
pr ot yber ance, forward surface (84).1is, general
pa%cha (5 isheensral p@t?af;firtp @wsr h%?cde%m)wrfjs.cye ¢ and the

F1 sttt ERar S EaRit e I PitfleL RE g Hple sygpor
heﬁgfakg?%m surface (24) and outwardly away fromthe
axis of rotation (16) at a first cone angle bl , and

t hg. shank Theakillo(l ®uidcacding &8) claih enNdshéreat Wy Hedd fixation
away fromthe shank support surface (62) and outwardly

avayfaced@B) kateads seafwardlyadawan fiohé theahead bessosutfaen@4) and
angle b2. 9. The drill (10) according tao, claimS8§,
whettsiardlyrasvay from thenexia@giretagion; (d 65 ahp Ifust eongangle B, and
second con ngl e . The drill (1 accordi ng,to

o) B mnenR s i Sprace tO e SXEn s earalzith SFEY frostng ghank
at I i

TUEPRH rtie 3625 fnd RIS AP RYa P HERING D SRR (16 at o
10secWh8c8he ahpie 2. | east two head flutes (38) are
identical and the at |east two shank flutes (60) are

i dent i cal . THR drillnd Odlractdrd{ridio elatmry)iwigerem thledfinst tone angle
wherein the drill (10) is provided with cool ant
chBhiesmall@nthan thx sepeadgone angled2.according to clai m

1, wherein_a depression (79) is fornmed in each shank
subbor t suTlﬂ%é@ﬁ((éé) aggor mtgrtﬁi‘ﬁ‘inﬁblew egsin fheat least two head

prﬁﬁ etge(r3%51ca%d( Z1t4 )léast two shank flutes (60) extend in a general axial
direction. |
11. The drill (10) according to claim 10, wherein the at least two
head flutes (38) are identical and the at least two shank flutes (60) are
identical. ‘ |
12. The drill (10) according to claim 1, wherein the drill (10) is
provided with coolant channels (80). ‘
13. The drill (10) according to claim 1, wherein a depression (79) is
formed in each shank support surface (62) at a trailing end of the
protuberance (74).
14. A method for assembling a drill (10) comprising the steps of:

providing a cutting head (12) comprising a cap portion (18) and a

fixation portion (20), the cap portion (18) comprising a head surface (22), a
head base surface (24) and a peripheral side surface (26) extending
therebetween, the head base surface (24) being transverse to an axis of

rotation, the fixation portion (20) protruding rearwardly from the head base



14. A nmethod for assenbling a drill (10) conprising
the steps of: providing a cutting head (12) conprising

wa2mapiperti on (18) and a fixation portion (20pCT/1112605/000483
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cap portion (18) conprising d%head surface (22), a
head base surface (24) and a peripheral side surface
(26) extending therebetween, the head base surface

( 2dhxfdeei (20h)t awAg VROSE thed head astirfacef (22t aid WomppriEng a head
fixation portion (20) protruding rearwardly fromthe
hefixatios surfacs 28 pexte@ing mynffcmlaﬂg tebdives to fthe eaxis of
(22) and corrprl sing a _head fixat |§ rface

exnowmrhg anﬁan éﬁ%ﬂpgﬁsmg% extgn %ng Hé’e’é‘i’ﬁ'?,r}’o‘ff the cap
d

L1 it P%Iﬁ@?@t% %3%’2‘815‘% 641 Ehd SEBERS I between

{ tlacebd phfts G idad 1AL OF), ARAMCAGEEREA (4Rl a cap

(4RkessOMA) iopefith o@tafb fiRCS8s stfdde Olfgmn&ﬂ&uheddobésbesurface
side surface (2 and the head base surface (24) and

di (2i4dliand dinidingete headdbasestdaee (24))infonfist find secca‘rdjhead base
second head base surfaces (46, 48), a head torg

t L anaees {Aon48hIa hembyorane dramsmasst NG la(S&Brftm@rdleg along a
44 he

SUPEER S el TRt IS A Bpsiaiarse: 34 and

he%%j%%g )ya?z{bm a gtefr c%i ltlgﬂ erl% ol %zﬂe Qi Hkﬁi(g'gﬁéé:ggs (32)

sur ace I'nto rst’ an secon

f I&Mdlﬁg tRé! heas Tk 13, su"rﬁa)ce (ae?ymal figit and aRbosd &RKd fixation
(14) with at least two shank flutes (60) extending

al arfaces P®t,i3Mery of the tool shank (14) formng
i dentical shank coupl i nl% ({Jlortl ons (56) between

adj aceprovighing sa ook rshark f (140 ewithe @9 ledstt tyeo fsbamlsr Butesd(60)
(Y CEIRE ARG BeribetpERE oab she oo dentdal shank
L SR Pl BT SRk

LU 40 sraughoct dnygiooy, o sk g
shesikipfisixgt a oforwardlpctasingssSharkOyupporprsatfaber(®@@yeand a shank
fixation surface (68) located axially rearwardly relative to the shank support
surface (62), a shank fixation recéss (86) divides the shank fixation surface
(68) into first and second shank fixation surfaces (88, 90), a protuberance
(74) protruding forwardly from each shank support surface (62), the
protuberance (74) dividing the shank support surface (62) into first and
second shank support surfaces (76, 78), a shank torque transmission wall
(82) extending along a portion of the protuberance (74) transverse to the
shank support surface (62) and generally facing the direction of rotation;
axially aligning the cutting head (12) and tool shank (14) until pairs of
head segments (40) and shank coupling portions (56) are opposite each

other such that for each pair the first head fixation surface (34) is above the

shank fixation recess (86), the first head base surface (46) is above the first



(74) protruding forwardly from each shank support

surface (62), the protuberance (74) dividing the shank
waeappoiicesur f ace (62) into fiﬁ t and second sheqiRIL2005/000483

support surfaces (76, 78), a shank torque transn ssion

wal | (82) extending along a portion of the

prot uberance (74) transverse to the shank support

s whaak supp@n sarfdcgEre ranldithe tag revgss (#et)ds nbote the prbtuberance

rotation; axially aligning the cutting head (12) and

t dd¥)shank (14) until pairs of head segnents (40) and

shank coupl jng .portions (56 re qpposite each er

Such fonteeb Db s (et edhasaian saitAgh B4 into the

sunf ' t ' j e ,

c et Tt iSO R0, A I Bl SAEE (ARG Iné 8B recess
5 fi@ﬁ$§£ﬁpk support surface (76) and the cap recess

(44) "1 s above the protuberance (74); for each pair,

I nser tioeginghehd icugtinghtead f(il Ypunal furéahepdisdyhe htad torque

the shank fixation recess (86), and the protuberance

( 7agnsnrisgion realb6l2) mbutssbe shank toager ransmissigniwiall (82).

cutting head (12) until, for each pair, the head

torque transm ssion wall (52) abuts the shank torque
transm ssion wall (82).



