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“ﬁﬁégﬁﬁﬁ Y MOUNTED CUTTI NG HEAD 5 FIELD OF THE

The current invention relates to a rg@%ﬂ%gmsmmmss
cutting tool in general and a drill in particular
having a rel easably nounted cutting head. BACKGROUND
OF THE I NVENTION 10 Such a rotary cutting tool is
di sclosed in U S Patent 5,957,631. The cutting too
conprises a cutting head and tool shank each having
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 Iomered

base s e acent 15 the other flute.

cutti iRl REABELERSARLY MONT RIS GUTRING HEAD
coupl ed together with both the raised and | owered base
surfaces in contact, then these surfaces have to be
manuf actured such that the di stance between themis
the sane to within a high degree of accuracy. If on

t he other hand, the cutting head and tool shank are
desi gned to be coupl ed together with 20 only one of

5 t h&I B@FMIMN&IMe surfaces in contact, then

the coupl _‘%g will be less stable. It is an obj ect of
t he pr esent EnEREILORVeRigl Belates te Amplary chtting tool in general

glg (ﬁ_{alg ﬁaﬂﬁdijar%% or ofgﬁé:sc% S the orene tlgned

accordance mrth one aspect of the present |nvent|on
there is provided a drill conprising a cutting head

r e BRCKGROUND 6F THE INVERTIONNd of a tool shank,

havi ng a comon axis of rotation defining a direction

10 of rotati Guch% tdéterycatttinggobk él disehgsedsinng. S Parpt 5,957,631.
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portion and a fixation portion, the
The cutting tool comprises a cutting head and tool shank each having two

coupling portions and two ch1p flutes defined 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 samie 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.



cap portion conprising a head surface, a head base
surface and a peripheral side surface extending

t her ebet ween, the head base surface being transverse
to the axis of rotation, the fj.xation portion
protruding rearwardly fromthe head base surface away

[T aNREARRAHIPYHRTRVAINTEQRP! [ sing a head 10

I'on surface extending circunferentially relative
to the axi spohcdofdatict Ofith ok dspasil of R presshtfihuémbon there is
extendi ng al ong a periphery of the cap and fixation
poptovded falritl pgmpdsingi cabttingdwad agleasably etunéeshon a forward
adj acent pajrs of head flutes, each head ment .. .
cofpf o4 iarFQOIIaSbé'é}S’ haydrg 8 cHPURPH axa&fj}fﬂ@ﬂpﬂéi%%gf%a direction of
su&égﬁgnand t he head base surface and dividing the
heaJ ase surface 15 into first and,second head base,
sur f acths, cuttingdigad: IAPISINE 1 63p HOFENN apd |2 T1zakem Porgon, the

eS8 BTN SUPPHSREhACHCTEISe § heall T Spac rad frpgripheral

I.on sur ceinto first

. . ; ) ; . e -
d': \E/LI Its'rlllgﬂtcg ngeglgigﬁg ﬁ{(ég?@et{%@lq t%'lg'l‘iéﬁa 'bale F&I‘}‘Q&Slg%gb transverse
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segPpst AeiRDS fotatiid, e TikatidRgSortidl protrudnf rdarRasdlpfom the

flutes extend al ong a periphery of the tool shank

f ohead basel emirfacal awhpnkomothe head penficensndetongamsing a head
adj acent pairs of shank flutes, at the forward end of
t hixatbon sarfackextendingivpnrnieransiallygelasiveito the axis of rotation; -

and' -éﬁ%%a%&&;“?aéﬁh?i@faf‘%n iR GlpRE TRFapIGY of fi cap and
<k of ke Yol PR aERARY seRtRA belfep ifacdhe B of

Suﬁ%&?& Bukddt Qadh hedd %@ﬁ@%ﬁpﬁ%@?%gr%}‘@é&@ BPening out to the

surfaces; a protuberance prot rdly Trom'each
shaide sugfieerdndStiel B, basehsurficet alie dandgdhei lbaddbdseesurface
shank support surface into first and second shank
sujigorfirss anflaseeend dead drdse tsurfpges,t a desditosjuentrargmission wall
extending along a 1 portion of the protuberance.

t rexendinge alongt aepostiankofs thep6rp TSCeTBanSYSEe tohke diepg base

faci the direction. of rotati.on; . .
surface and generallly nfacmg opposite -'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 shapk
flutes, at the forward end of the tool shank, each shank coupling portion
comprisiﬁg a forwardly facing shank support surface and a shank fixation
surface located axiélly 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
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wherein pairs of head segnments and shank coupling

portions are in mating relationship, and wherein for

each such pair the first head base 5 surface abuts

the first shank support surfae®, the second head base
surface abuts the second shank support surface, the

head torque transm ssion. wall abuts the shank torque

tr i : £i ,

b SPEAE HPhe Kiokybifed HEbySE o HEAAR ML Surface and

heagnéialgtfheing $Hé HReiombBAtStatibe, second shank fixation
surface. 10 Cenerally, the cap recess nay have a

- r ecess wheraiar paissu of deadasegmentie apd athabkrenpdingapottons are in

a protuberance forward surface, and there 'mati“/l be a
gaprasmgedationship.cand swhereindar saeh sushapyrtthe first head base

FomiElRee BHRE LS (R Shastari Pyttt nt Sroond hgdf B surfuce

h f
ey SUAFSAIRSbis BESURSHEINR QIR el wa

€ genera

suphagethePSIRIm" flthie thdRniigaen FWaln! tRN fiestr hRE fI@Yion surface
extend rearwardly = away fromthe head base surface and

outbatsdhy fanseyhdniofixation axifacefandrthe aecomd dicad fixateon surface
cone angé)e (31, and the shank fixation surface may

seeomdvehadk fixalon sur@eet he shank support

surface and outwardly away from the axis of rotation

at a secondGepsRligNteecaplbceds mHPHal€d reédis fhiwaid w@fRe and
angle (91 may be smaller than the second cone angle

R2 th@ppitobérayce mhp have lagastubermch davdrt suiefacg radahere may be

| east t shank, 25 flutes y extend in a general

axiFalEaBl PATERTb ihe [tPcsssforaard [HEase andade PRGUpRIARee forward
fl %g@cggy be identical and the at |east two shank

fl ray be identical. If desired, the drill nmay be

provi ded W {fi&zael ARt r6HA8 @Sﬂvﬁardlsﬁrfﬁ(%?ﬁa?%%n\é}éﬂy parallel to
anot her aspect of the present invention there
the head base surface and the protuberance forward surface may be generally
| parallel to the shank support surface. '
Preferably, the head fixation surface may extend 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 may extend

rearwardly away from the shank support surface and outwardly away from

the axis of rotation at a second cone angle 2.

25

If desired, the first cone angle p1 may be smaller than the second
cone angle 2. " | |
Typically, the at least two head flutes and at least two shank
flutes may extend in a general axial direction.
If desired; the at least two head flutes may be identical and the at
least two shank flutes may be identical.
If desired, the drill may be provided with coolant channels.
In accordance with another aspect of the present invention there

- is also provided a method for assembling a drill comprising the steps of:



is also provided a nethod for assenbling a drill

rj.sing the steps of: WO 2005/ 115667
W&%%{IQ%S/ 000483 provi ding agcutting head cdtfptPSMono0483
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a cap portion and a fixation portion, the cap portion
conprising a head surface, a head base surface and a

peri pheral..side surface extendi ng therebetween, the .
head b&LE SN &cEutting ﬁﬁa rcé’ﬁ@fé"g% % GPRPYXPE 6‘?51 a fixation

ro Felel | r

v Gori e SEp pokahh EOnRlshll LRI LR S er B bt and
ana pedpivralSside surfead ekiton@ing® thaubdtvetn e Mdhd base surface
circunferentially relative to the axis of rotation,

at beorgstranswerbead &h uids ekretatong tled db@tienppoitivie pyotruding
of the cap_and fixation portions form ng identical

he &R nfrem, gasudiead bascasufacepaway fimnthedhead sexface and

each head seqnent .conpri Si a cap.recess 10 openi ng .
ouOPTRE & hieads fixetlon suace ftonding paeumicrentialy aRtive to
di v di r ' ISt SEegor

et B8 IR iREE St TARE RU AN Brlchfe 8085 Y ERRbhery of
ex i dap Gardl FALBnPPSIIGIR Krnfin® 1d8MICR AR LEARENR" B&ween
to the head base surface and generally facing a
cowadjaeentdpaiex bf dwadfflutesatachnheal sépanehtl domaplisingr £¢ap Yecess

dividing the head fixatjon surface into first and
seOppMnE 1031t He dhe pidasudaces and theeheadobasei slirfageaartddlviding the

hank,w t h at. | t k flyt xt end] I

e PEhBESE SRLERSHE T SE o ORT Y H9Eh SHEPSS HaRAG Lorgue
, . . : . £ sh

{1 SRbARSRA bl e EhEIoT HREE0H of 1 5 reSesipmsverse to

SNBRKHER BiseWirfiRh And b ARAALY Biclifh & cbRIRHeLiibA BriBtation, a

shank support 20 surfacte and a sfrank fixation surface

| ohesed fixatidmirtoess eividinglthe heldafikateor SurfAdecingd @Yt and second
support surface, a shank fixation recess divides the

shhatd fixgaen surfacns; f ace into first and second shank
fixation surfaces ﬁ prot.uberance protrudin
B

: g :
f or war BFQVing A 0ot shank withsatdpast tweshenk dlutesextending along a

Fi BRUBEGS"SE ahf foof lfoke Fprimne ssRuhi; shank £30Riing portions

: gfe)gﬂ“ﬁ?eehr&?ﬂ%fd@n? phitf ofhhnl )ﬁu‘?&détqge RS PefPbE b0 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 shahk support surface, the protuberance
dividing the shank support surface into first and second shank support
surfaces, a shank torque transmission v;rall 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



pr ot uberance transverse to the shank support surface

ally facing the direction of rotation;
w@%ﬂgﬁﬁg&{zl igning the cutting head and tool shaffKI/HFP5/000483
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pairs of head segnents and shank coupling portions
are opposite each other such t hat for WD 2005/ 115667

C PP BRI EBoR nenE FSRHRR ri bt SRSk Ba i fecess,
f
: u??%?iﬁih%ﬁr‘ﬁﬁg%“ﬁc?‘ﬁg L L%%%S@ﬁmpﬁﬁﬁﬁs%r%%&nd the

f ocapaedespid éiboxﬁe‘“rﬁ@'p%tﬂgefdﬁ@ef' rst head fixation
surface into the shank 5 fixation recess, and the

pr ot ubdomeach pairpirdeetimg he festsheadafidatiot atiifage th® the shank
cutting head until, for each pair, the head torque
t r A¥@HPB seenssmand ﬂ@mm@ubmn@maﬁk theeaprecessy madn ssi on

\let It er Bﬂl’}ﬂggg DE%CRI i %F%T&%gw Qﬁbﬂﬁqlg ﬁ t]y:h cdhead torque
r%'ﬂ?glmﬁﬁnow%@%ﬁggf?#qh? iR hfing ™

'dravvlngs in which: Fig. 1 is a perspective view of a

drill in accordance with the present invention; 15

Fi SRIEF DESCRIPTION \OF THE DRAWINGS ng head in
accordance-wi.th the present invention; Fig. 3 is a
t op vi ew oFor aebasier tundgreianding tfthe ipreseing ingentiosi gld t© show
tom view of the cutting head shown in Fig
BOWs&Ps*aawp@@x ecered QHe PrCHCe.dieleaca il ap“abe made to

[ nven% g%alggﬂ_ng%a%gﬁgg’danchﬂn tgf t ?ﬁep{ gzlemshank
e SRR B M o
3, 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. 5 is a perspective view of a forwérd end of a tool shank in
accordance with the present invention;
Fig. 6 is a top view of the too! shank shown in Fig. 5;
Fig. 7 is a cross sectional view of the cutting head taken along the line
VII-VIl in Fig. 3;
F:g 8 is a partial cross sectional view of the tool shank taken along the
line VIII-VII in Fig. 6; and
Fig. 9 is a longitudinal cross sectlonal view of the drill shown in Fig.

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




Fig. 8 is a partial cross sectional view of the tool

“%1% n along the 25 line VIII-VIIl in Fi
an Bﬁlf%&e is a | ongitudinal cgoss sectional ?@W“oqﬂ“s’““““s;‘

t he dr|II shown in Fig. 1, taken along a line simlar
to those of Figs. 7 and 8. WD 2005/ 115667
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figures Shoﬁﬁh@iﬁlcﬁl %r dialwnl B E}_il:éhﬁggljés {h%}vdng I3 &ﬁil% (Fig. 1) for

hol es in netal work pieces. nprises+a

cutdriltipgheses inl thet#ll wosapleces0 AHeediRN (Bcdi ?M@ésda eiing head
of a tool shank 14, having a 5 common | ongi t udi nal

axiB @Cleﬂ%a;hiylmnuﬂteddmi ian foxyvarddend aifi a)rtoof shaitlatli4dgrhaving a
R The CLittl ng.head 12 is typically made of hard wear
5 res‘i‘%’l‘%‘ﬁ? aagiudigal axis wfgetatiocanté detining ddirectiom of rofation R.

A AR ol o
00 T T R BB DSOS ..

to the axi STf cifihgthead 19 (BT B BEPASE 8'cab! ftition 18 and a

surface 26 extendi ng therebe

porfixation2forion20udEte capepsmiindl § compiiséde hbe@ulfacee22, a head
surface 24 away fromthe head surface 22 and has a

10 hedwse isutface 2dsuansyerse2® theasxiedafemdation 16 and a peripheral side

ci rc‘l#g@eﬁétl ally relative to the axis of rotation
16 s FHending dheeabeiween. 28Tt1¢:| igxation @mé@mszmwrotrudes

?u ég%dr'@&a%gﬁ A1 AP Bsersidacs o"i“é?j){' %w%iéh% 33d surface 22
su P FEREnERPIRadon iAo 98 ik SABRS"EAGhtert Al Glasive to
t hehdaads Jfi rtbtidiD 194" FafRe hefd 'ﬁbEanogl garlllgéée 'zsag:lﬁ. 7) extends

fixation surface 34 at a | eading a-.seto

15 headadwardly owag ftémahe Headtbade Sudfack "Dt 8¢ JubRaRIy away from
Leading and 20 trailing ends being defined rel ative

t o theyeéxdd o€ apiationol 6 ravtafirstncdne EnglehBhdiof & woaveB8&haped rear
eXtﬁexatloneglfrrfgclel gﬂ aXAallela)é fri)?gtrlxrl? rz'é:jcl:rass a:izo r(]lglg 2) divides the head
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

20 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

25 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



peri phery of the cap portion 18 and fixation portion

vﬁgzﬂoggiggkgg two identical head segnents 40

therebet ween (Fig. 3). Each head segnent 40 c&fpff-41Ra/000483
a cutting edge 42 forned along an intersection of an
adj acent 25 rake surface 43 with the head surface 22.

out to the

per TG Fedgohéast Pinecburdhca 88 ot T (B p reces 44. A
i\ . 4 |
ey S35 BB el e urtce 46
seCconende albnas Hortibi aﬁﬁché%ag.t ré%:e% Ayl &Eﬂsv%[’% §$ﬁ{ eftad base

0 (Fig. u o the

A head cool ant “channel 5 opens o

he aglirfucef 24 end Jenpell pﬁaeés-?lb% bR the! didéioADdf rotation R, A cap
2005/ 115667 PCT/1 L2005/ 0004 -7 26, and second head

5 baswecessr foawerd: Surfack Sdtadjavent the head tgrque cemsmidssiortwall 52 is
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13

head tor,gue tha{;srri ssion wall 52 adjacent the first
§

heafn5EIY Bupflgkio the head basrisiriaasndf.a portion of the

38 5 U AR B S et
R. . . D4 | ‘
S SO S o e
t hebde@dbPas Shak HaHBha4l sﬁﬁﬁﬁé oy ?ﬁ@% $farfiF8tes©80. Each

conprises, at a forward end thereof, .

di ashenkicoaplipg piostiers 66 Ielianforeaudly fgimOshdnkuppbriaitiace 62
peri pheral | bound by a shank peripheral surface 58 :
an@x{eusling atient |the eshapl. peiipleraD ssinfack S8ugtriengily transversely
por.tion .56 has a forwardly facing shank support .
S urin¥EBlgto & ShakiFeRPORT Bivesn 64cioamied deatrigho g shank coupling
surfgﬁgngéggeneral ly transversely inwardly to a shank

su 6’ ess 64 fornmed between the shank coupling

o med by o Toraapa oot 1806 GEPIE 854 Roffusibulf forward

| nwaselsy sifsed G8" WRteriliih E&%@ﬁf%@%@ﬂ%@@%{% each_shank

surface 62, .a shank fixati on From

~ eachpportwarfice 62¢ & sharsit/fikatieh 8rfacd 68 bXten8H\RoM dachTdrward
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radially.outwardly at a second cone
recess surface 66 axially rearwardly and radially outwardly at a second cone

angle BZ, 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 adjacent 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 rcsiligntly displaccablc.

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.



angle P2, and a concave rear recess surface 70
“ﬁﬁgsgﬁ%ﬁETbetmeen the shank fixation surfaces 68 of

t coupl ing portions 568 The shape of tRel/Bg005/000483

shank support recess 64 is such that a narrow neck

region 72 is fornmed in each shank coupling portion 56

oo Ariephe Feleft LoaBhd°Rl, o™ R0 on RS PR AR chics 81 for
and U | _ AP
oA il S5 B, DR SnANAL S0° PR shagfe toraue

pr dianstrssibn rwall A2 adjaesateden it adlank ZuppeRPQlface 76 extends
surface 62 and a depression 79 having a forwardly

f acilong apopties of e pmtebddandes74.0 Thedshank tagie Saasmission wall
support surface 62 at a trailing. end of the

5 pr ubefgnserye to the shank syppertcuirfaceabd andegenerally faces the

depg.ession .79, divide the shank support surface 62 .
egtipf Afrotatiandts A Brebaapee der wegd surtace Pd gopriggs with the

i ntr

Cr ShAECtanE SIS y@HBR0K AvEEsirtad 82 and is goneraily
P 1RO ,
P U IOMRG S bR Min GRARE BerpBHaRBRRRe the axis

t hefiretationdd, antanghkiteftensfon 61 DHARK ciPrstess 44 (Fig. 4) is larger
transm ssion wall 82 adjacent the first shank support

- 10 suitharcen asgelar exigssionl02naf the pootuberamet MHFig. 6).

pr ot uber ance ;4. The shank torgue'transr_n'_ssi on wall 5 .
82 is trandyéshaek fixatina wress 86 e 6) divitles sheshanki fixation

o Sutfaes 8. BPop (i stni¢ Bxatin Suegecd8iat e lording gadand a

{ S5 | { a_a.bevel face 83. ..

agg%&ggener a ?@&gﬁ@ ee%z ?t\(;# ?‘F‘I’ih%%e\éﬁﬂ %g?fgﬁ rﬁlcglaneé (Fig. 4

SUKbAg  hdad Pi,atﬁﬁSFi%.e PR %Spél‘?dgllct P?)t ]Flﬁgé’ffdiéula?fto the axis
0 ‘cap Iecess

rotation I6, an angul ar extension

15 44 of Hotatioh) 165 aham@alar dleddion 63 of 1HY HRhd FERTY RkeOL 32 is -
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of the protuberance 74 (Fig. 6). A shank fixation

r ebarger 8Gn(aE angulir ekiterisiors 04 hod thé fivkt shiaxk fixation surfhee 88 and
68 into a first shank fixation surface 88 at a |eading
end@nAguiar edensian Hhank the senondnhead fiagtionBueface 36 is smaller

Dt P aSElat S5fiion 96 ofds Shah xbin pseseRE cul ar

to the axi$y 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



15 of rotation 16, an angul ar extension 03 of the head

Wfd%ﬁﬁ%/h%&rf ecess 32 is |arger. than an angul ar
eX
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t hEPPRUPE S1RAnte angagaigach

ension 04 of the first shank fixation surfaBel/Hg005/000483
and an angul ar extension 05 of the second head
fixation surface 36 is smaller than an angul ar

E A e A S i 2 oo

20 ¢ ' | k1 rally .. .

2 it AR BN S hiion i

COppl ﬂo'fﬁil{g) ftlePived REGodI 5]2?[1‘9{9 fi4 WpPRRO ﬁh@ ald' sﬁﬁrék torque
a the , “secon

and“so th for each pair, cap recess

heaghnbimissiom wally 52¢8238but. haadw il wat h}?ﬁkﬁ:éi@@&ﬁ that2a@hgular
second head base surface 48 of the cutting head 12

ar extiinsisgy of) eadhodepressiom fata 8k i barger7 than smoagflaxexttension of
recess 86, first 25 shank fixation surface 88 and
depisasso@atedsesnd head base surtagr 484 As theaqiting head, 12 Theotated

Coselefie 8 3he, o Bk 39, i “eprd et Boas icuEchall move ot of
1 T Heprobiibf, 70 Syl Xheb THE RS it supBORRREE 75. This in

fi wathi QduseeCaRSfifftion Pgﬁtiéﬂ gt oﬁﬁ@&&ihgq{éaamv%% f@ffict and

88 is inserted into t head fi xation re&cess
20@bplicetthe RETIdnt2€Mk000dSItng poriddns 860int Aeg&ResIN radially
head base surface 48 and depression face 81 abut. _
Fi putward dinectiom andthehbeatl aad ishaik dixghibnisorfaces 28] 6§ of each
nmount ed position (Fig. 1) by rotating it relative to .
tthethinaan interlesking maedemale fashion,
but . reci ated

| sg] |1, 52, 82 Lt will e,
tndt W S0 S, Bosinen, i euing, Boad L4 GRRL ia p self

o SEPRE RSy ARMOT st TASh L ofvsrelr RRLHE Bhton. 11
OHasiesl, thehaid ¥8d SRk AxAROH siE 2 632%?13,33:@3%@?9@@:‘;6

r
head base surfaces 48 nove out of S [
andaciniothdrhet freandl pshticts tHepest by Sﬁiﬁiﬁ?&ﬁe st EBhS anBle p1

turn causes the fixation portion 20 of the cutting
hesamhaller thandbeseemdgohelzmglée Bpl ace the resilient shank
coupling p(I:)rrx tﬂ!lf? rilifllyS ?noiu?ltgd %ggi%roil’ Ifc)wlr g;\c%i gfl' lt}%/e opposing pairs 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 too! 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



outward direction and the head and shank fi xati on

W%Bﬁﬁ%émz& 68 of each opposing pair to engalgqgwleﬁﬁ%mo“ss

10

15

- 20

er 1n an interlocking mal ezfipenal e fashi on.
fully nmounted position the cutting head 12 is retained
in a self clanping manner by the tool shank 14 in a
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sl Al U A S e TR P Shar Vo g FRrils 56, there i
se@ogap detweaIghe pPrétubletaddie forWdrd JIRMHIECSM REYI heORap recess
for each of the opposing pairs of head segnents 40

andoswvendisuctaop ISdn C arseguently, 5 Ghe cottingdidadar? isauxidley sfported
ab%tynﬁnt of the head and shank torque transm ssion
waloysthe Joolghank Hd 4t foyr spacad apareaal supperu@gions on fhit shank
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sel f- 25 clanpi ng of the ea too
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position, the rear fixation surface 30 and the rear

r e€uBingshaaddPeis 3atdy eonpledi to thetdolwhanlsd4: hat a space

exi sts_be en them (Fig. 9). This space is preferably
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orward surface 84 and the cap ‘recess

54 ademtagepusndvey nonPeopluhar Meiahe@shok? sinFadesi dihtd it is easier to
supported 5 by the tool shank 14 at four spaced apart

ax pebieve pho mequised dokeramceshforsteplimarssipfanes thanf wdiesfor non-
62, fornmed hy the abutnent of the first and second
heG@PlapaIrkiGes.aces 46, 48 with the first and second

shank ilfﬁl%ﬁéfl the E)freas%%tc’ ir?x?énti%%; 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.



respectively, of each of the opposing pairs of head
segnments 40 and shank coupling portions 56. Wth four
spaced apart axial support regions the 10 cutting
head 12 is stably coupled to the tool shank 14. Each
shank support surface 62 is preferably flat and the
two shank support surfaces 76, 78 are preferably
coplanar. Sinmlarly, each hgad base surface 24 is
preferably flat and the two head base surfaces 46, 48
ar 1. Rigier abl y copl anar. Flat and copl anar axi al
support surfaces are 15 advantageous over non-copl anar

axilal suppwaﬁﬁubﬁ@mglgsi nce it is easier to achieve
the required tol erances for coplanar surfaces than it
i s for arutting bpadineleasably avemtediontofogivard engodsciopl shank,

i nyention has been. described tqQ a certain degree . of
oa PV I & CORION Axis ok AGiaen dREBIG & SirccHaR O APTASOS,

al t er atyl . 0 I f:j.cat i.on I d jbe .

i t noutiGaRyABhead boiinisthe 3 SR T RTAAGn pprtjen. the
hecgp pafi@] cohpHisMe- a hdakd sifebeMPhedd bAseMurtdce and a peripheral
conprising a cutting head rel easably nounted on a

f osider gudace ofxtending| tlsdrelmtweemavtheghaad obasn smrifaceofbeing
rotation defining a.direction of rotation, the cutting

heH@DEYRISE | 1 nidica &X4p Pbriatdiiomndhe fixgtien gporient peefruding

h ' | S head f d
bacer SRRSO e RO b bl Sy B B RSl and
t hepripeisnRe R hehAFiNRAth M@cééﬁt@ﬁ&iﬁg%cﬂﬁlfefe&ﬁﬁﬁy%ﬁﬁve to
to the axis of rotation, the fixation portion

pr the axds ofjrotatéam;war dl y from t he head base surface away
fromthe head surface and conprising a head fixation

sur f acdt isase e Mgad Hetanreatending rlopgr 2 ipgripheryt of theveap and
2 B3gfbn b8 Wimfle 1dRAREalq HeBehls Bt X A A airs of
- head flutes, each head segment comprising a cap recess opening out to the
side surface and the head base surface and dividing the head base surface
into first and second head base surfaces, a head torque transmission wall
extending along a portion of the cap recess transverse to the head base
surface and generally facing opposite 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 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



fixation portions formng identical head segnents

bet ween adj acent pairs of head flutes, each head

segnent conprising a cap recess opening out to the

side surface and the head base surface and dividing

t he head base surface into first and second head base
surfaces, a head torque transm ssion wall extending
along a portion of the cap s1Bcess transverse to the

head base surface and generally facing opposite the
direction of rotation, a head fixation recess

di viding the head fixation surface into first and
sedbrides ke shank fixasions surfacse #yto afirst emdt seompdsshamk fixation
flgﬁﬁs extend al ong a periphery of the tool shank

fo ﬁﬁdeentical shank coupling portions between
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extghngnislationshipa qudr whereinf for hachrauchbpaiarthe first head base

transverse . tq the shank support, surface and generally
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support surface, the second head base surface abuts
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transm ssi on [l aputs the shank torque transm ssion
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2. The drill according to claim 1, wherein the cap recess
has a recess forward surface and the protuberance has a

protuberance forward surface, and there is a gap between the recess

forward surface and the protuberance forward surface.

3. The drill according to claim 1, wherein the first and second
shank support surfaces are flat.
4. The drill according to claim 1, wherein the head base

‘surfaces are flat.

5. The drill according to claim 1, wherein the first and second
shank support surfaces are coplanar.
6. The drill according to claim I, wherein the head base

~surfaces are coplanar.



abuts the first shank fixation surface and the second
head fixation surface abuts the second shank fixation
surface. 2. The drill according to claim1l, wherein
the cap recess has a recess forward surface and the
pr ot uberance has a protuberance forward surface, and
there is a gap between the recess forward surface and
t he protuberance forward sugface. 3. The drill
according to claim1, wherein the first and second
shank support surfaces are flat. 4. The drill

acor di ng Tlee dtilliavcérding s elaimt 2\evhaeth HrsecesUoiwasd
are flat. 5. The drill according to claim1l, wherein
t heurfaceds ggnarallycparallelstoathr heagd arasc sutfacaand the protuberance

coplanar. 6. The drill ac [ oclaiml, erein

¢ BrfBR] s s 0 Seferaliu RER fo R harE SOhgr surtige

drii I | acc ' t ' , ej ward
St t ace”t oL B DAL RSk BT 1o IEThhet i (SRS LGP .
ansiifive extaidstrensingtly AWaiio e Raebdss suPRes ahd Yutwardly
parallel to the shank support surface. 8. The drill
ac@Wﬁﬂiﬁ’@nt hecaxis noflrotatien eit . finet domdangbeapl,omd the shank
su f%ce ext.ends rearvvardly away fromthe head base

su

1o SHdacs, exsnds yearsaaglys 3wy firoan the shank suppert surface

at [ e : t nk ixatio
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at a second con e‘ﬁgﬁgﬁc%n%gﬂag@%@?@]@é eflg %toéogll%ﬁ%lg?é;
cl filrs 8palleethanrthe becdhidrameengte phigl e PL is snal | er
thap the cond,.cone angle 132. 10. The drill

acffgr di ngsﬁéﬁ el pgeardingerdaim { hwherein thesat leasd twie hgad

: ;leﬂéfe @%@@tglitealst? %6 sh\e’fﬁksffua{gg e];{\l.elﬁt tha )ge%régali axia
direction.
11. The drill according to claim 10, wherein the at least two
head flutes are identical and the at least two shank flutes are
identical.
12. The drill according to claim 1, wherein the drill is
provided with coolant channels.
13.  The drill according to claim 1, wherein a depression is
formed in each shank support surface at a trailing end of the
protuberance.
14. A method for assembling a drill comprising the steps of:
providing a cutting head comprising a cap portion and a
fixation portion, the cap portion comprising a head surface, a head base
surface and a peripheral side surface extending therebetween, the head
base surface being transverse to an axis of rotation, the fixation portion

protruding rearwardly from the head base



direction. 11. The drill according to claim 10,
wherein the at least two head flutes are identical

. and the at | east two shank flutes are identical. 12.

The drill according to claim1l, wherein the drill is
provi ded with cool ant channels. 13. The dril

according to claiml, wherein a depression is forned
in each shank support surfaceldt a trailing end of the
prot uberance. 14. A nmethod for assenbling a dril
conprising the steps of: providing a cutting head
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cap portion-conprising
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t her ebet ween, the head bas€ surface being transverse

t otwin haad flutds exverading alongreepéripletry off tpocap amd fixation portions
pratrudi ng rea rdly fromthe head base -14- surface
awg(g}m% ftn%@a[nﬁ%ﬁd scgmentebeivger Ga1ACERY PrjrsoiHeesd flutes, each
fi i r . ' Ieunterentially .rel atdve

t ofEh Shm oo gh B2 I GG BU LS yff 5BHale and
extiRnilead bakenarface edndd BRAdIne theMfedtit BagN Surfdceatnit® First and
portions formng identical head segnents between
adperoadthepdibase aifrfivesch head esquetahsmizsinn wald sriehding along

conprisin cap recess opening out to the sjde
suf. PaEionEthe; 43 Theess tEmsuerse 16 thecheadbase vhefpegyanchgenerally

head.: e age [ .nto fi . an S nd. head base. ..
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head base surface and generally facing a counter

di r ect prmviding at tral cshank tvéthd af ileadti two rshank sfldiesi elitagding

the, head fixation surface into first and second head

fi A0RoA RETRREESOT phovoeh shank depninen adeatigel 1shark coupling

| es&ttiotn\é%em%&if afdjla%teﬁl.s pa%st of %hzrﬁ%( flutes at the forward end of 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 each pair the first head fixation surface is above the shank fixation

recess, the first head base surface is above the first



al ong a periphery of the tool shank form ng identica
shank coupling portions between adjacent pairs of
shank flutes at the forward end of the tool shank,
each shank coupling portion conprising a forwardly
facing shank support surface and a shank fixation
surface |located axially rearwardly relative to the
shank support surface, a shank fixation recess

di vi des the shank fixation surface into first and
second shank fixation surfages, a protuberance
protruding forwardly from each shank support surface,
t he protuberance dividing the shank support surface
into first and second shank support surfaces, a shank
t Ok SupbRREUFRHce Andahd caicBaddiis Qboﬁé PRPr8uBeiahtON Of
t he protuberance transverse to the shank "support

sur f acdor eath paincinatitingf theifirgt hbad dixatiohisarfaoé into the shank
rotation; axially aligning the cutting head and too

sh W@tlﬁ?ﬁtrF’Fe%a?ﬂ%ﬂ@fPﬂQ@H@r argsibo Lhe eapdreshssaRnd oupl i ng

portio [ e osj,t e each ot her .such that. for .eagh

pair t E‘i‘aﬁ{% sﬁPeE EHHIE jjfflaoﬁnﬁﬁr forc &acky paipy e H@aﬁ torque
sh [ i ' : surface is

ab ?\%gﬁ%ﬁ% ‘?gltl al_f)?t% ?ﬁe:%héa?}g qglfjdpl%g%afngﬁ%% %@‘g]ﬁgh d the cap
recess i s above the protuberance ; for each pair,
inserting the first head fixation surface into the

shank fixation recess, and the protuberance into the
cap recess; and rotating the cutting head until, for

each pair, the head torque transm ssion wall abuts

t he shank torque transm ssion wall.




