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GUN-DRI LL FI ELD OF THE | NVENTI ON The present invention
relates to a gun-drill assenbly having a detachably
w@ewdnerd4tut ti ng- head, and a single, straight PCTAIR005/000799
BACKGROUND OF THE | NVENTI ON U. S. Patent No. 3,304, 816
di scloses a nulti-section drill, separable fromits
driving neans, which uses a coupling nechani smof a
mat i ng undercut arrangenment in the formof a helix on
corresponding mal e and fenmal e ends of the sections to
coaxially join the sections together, detachably
securing a cutting-head (driven section) in a shank
(driving section) of the drill. The driving section
(shank) conmprises a hollow cylindrical sleeve on a
driving end thereof; an undercut in the sleeve in
coaxial relationship therewith; two non-parallel edge
surfaces on the undercut, one edge having a helix
thereon, while the other surface is flat throughout
its full length and per feHN-PRHELto the rotationa
axis of the tool; and a back taper on the helix. The
driven section (cutting-head) conprises a generally
cylindrical body, an undercut on the body formng a
cylindrical section thereon; an enl arged coaxi al fl ange
on the cylindrical section; tw non-parallel edge
surfaces on the enlarged flange, one edge having a
hel i x thereon, while the other surface is flat
throughout its full length and perpendicular to the
rotational axis of the tool; and a back taper on the
hel i x. Cooperation of the flange on the cutting-head
and the undercut in the shank fornms a conmpound | ocki ng
FIBDD OF MIRINVEERNTIONS the flange is firmy engaged
bet ween the two non-parallel surfaces of the driving
portio e the | indrical surfage of t .
ot ¢ | nanpenrers inyenGbnaiElesiia ST iaflastuaty having,a detachably
0 tseh it Qe f | Ut e surfaces on the
SC%IYF%FE%II gﬁéﬁdb%n%%g rﬁ%‘ Scu[bt%l ng-?iead are nutually
aligned. In order to achieve positive | ock together
with accurate rotational

BACKGROUND OF THE INVENTION

U.S. Patent No. 3,304,816 discloses a multi-sectionA drill, separable from
its driving means, which uses a coupling mechanism of a mating undercut
érrangement in the form of a helix on corresponding male and female ends of the
sections to coaxially join the sections together, detachably securing a cutting-head
(driven section) in a shank (driving section) of the drill. The driving section (shank)
comprises a hollow cylindrical sleeve on a driving end thereof, an undercut in the
sleeve in coaxial relationship therewith; two non-parallel edge surfaces on the
undercut, one edge having a helix thereon, while the other surface is flat throughout
its full length and perpendicular to the rotational axis of the tool; and a back taper on
the helix. The driven section (cutting-head) comprises a generally cylindﬁcal body,

an undercut on the body forming a cylindrical section thereon; an enlarged coaxial
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positioning, the mating surfaces of '816 nust be

ground to exacting tol erances. However, even if these
weobazwg7 are initially precisely fitted, def or@BIL2005/000799

during work may cause di nensional variations, and

because there is no definitesrotational stop to

prohi bit over rotation, the parts can rotate relative

to each other, especially under working | oads, thereby

| ﬂahgéld’lhgtHeh@yHndrRiaﬂtsb@tRﬂi tald gonBatalldl %@@br@lrfa‘ées on the enlarged

over-ti ghtening, dlfflculty in renoving the tip, and
fladpe,taneligechaving adelik thveredn, Whilathernthetsuptace is flat throughout its
Additionally, since the cutting-head is i nserted i nto

full hengdh japd RerRendicwar tathe r@aatmi@b axistofihe tpel; epdsa back taper on
the REITE o PRREF s PEQYE ToEd s O SHHHBEDEEE 6K Bergisegpt in the
sh%gﬁ’ogﬂl%bn&éﬂﬁ@ﬁifﬁﬁgfﬂ%n@@\ggg%aggés“ﬁggla&%g it f¥Pmly engaged

befi &l Bsavwd AbhlparaRE shfacUet thel drivihg PortiBn M¥heb th@ @ylindrical
tool may be extended by threading sections coaxially

sutfagebdhthe; cuttieg-hiead agipilated thehe ballowrsléaenofnthe ldraving portion, so
speci fied helix angle range for |ocking the male and
thatdhe twotfhite susfaces eméhe drivimg partion andehp suftyig-head are mutually
coa(iq ally aligning the tool sections. A front shoul der
he cutting-head cooperates with an abutnment on the
shank, with the tolerances, between these two surfaces

bei ng BXc¥EEN gl ol rRafve dpele dogHBST | Wit agygate Totational

f h h h hr
politioRiy yfe analfn Hlttafeh, RE *BLADER By i} B3 s lerances.
HALARR] B2 et %gl?fa%? Q?é‘hhhhﬁﬂ 'B?@H§el?af‘tt&f‘ u&eefoﬁﬁgtlon during

prob ‘ens nentione bove, i. I*oss of rotdtiona

warkirfayreaise divdnsionghyehatichs, ana fbecallsethere iseipuefigitd Fstational
tip, and disturbance to the flow of fluid and chi ps.

Sto@dt:h prohitat byer sitatien,dhe plartaldagmotate relativéido each other, especially
cuttl n head and the shank relies on the_ exacting
undey| eve dhictaby  doing deretiofrofaftonalt @hgignﬁ@adleadmg to

it e AP o 84 0 bR i
an%?&grfﬁl ej\&’&ltlgﬁé}% gﬁ‘g:lgghé thtm%rd' Emée?teg'lﬁﬁ)! ﬁ%%ﬂl\}lﬁ] section, a

Pat ent OWS an arrangeme
clda@incR it t6 &xidt HebRddt theQdylinAeicAlofifdR¥ of the cutting-head and the

hollow sleeve of the driving section, thereby preventing precise axial alignment

between the two parts.

U. S. Pat. No. 3,153,356 and Re. 26,452 disclose a multi-section gun-drill
tool in which the tool may be extended by threading sections coaxially together; the
threads are helical in form with a specified helix angle range for locking the male
and female threads to each other as the means for coaxially aligning the tool
sections. A front shoulder of the cutting-head cooperates with an abutment on the
shank, with the tolerances between these two surfaces being exceedingly important,
since they limit the turning of the cutting-head threads into the threaded counter-

bore of the shank. However, lack of positive stopping and torque-transmitting
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slip fitting a fornmed male section into a
correspondi ngly sized and shaped fenmal e secti on.
w@omcH2e7 t or que-transn ssi on and rotational aPCTIIEBIN000799
are achi eved through a cross-pin which is inserted
transversely to the axis of _gqtation of the gun-drill,
into cross-bores passing through the tip and the
shank. However, cutting-heads (or tips) nade of
means 28hI A0 ke EE AteIBhStRInSd abeeE, 28, fRsaT 1efatRinal alignment,
sintered hard conposition, are difficult and
ovexfigishing, tl!fﬁ@ﬁli?&n deinbolingAthdi tip,cmal digturbarese tpiths flow of fluid
conplicate installation and replacement of the
and whipsa gAhléacbnaﬂy; biace e ahgnngnt F@ft thengnttisg-digad Gng the shank
di scl satvvls drill haV|n chapl e cut.ti
religspon fireexscting tHL?\F?IPng’Sfl?CGWSGIE e g bt ﬂgtﬂfl& g nd the

t he ooI and t.he c
ab%tm I%)él %’g I,sﬁg%lﬁ RIECISE 8)(#%% 1g hp b?t-hgfce%eﬁq | ng 1s glfﬁcult to
ackigde. tooI body are converged Iongltudl nally so that t he

pr o] ectlons enter the front flutes. Then, the cutting

port | O hiofh o Wb o?ld%ﬁcylﬁh]%é Igtuh d.ril??% dﬁ%\fj&%efltiﬁ U.S. Patent

gn e ront utes w
NcP @‘1§4m946 RéhidH Sh&es bR %%rahgeﬁ%@forték@erfcﬁﬂg&&eﬁzngﬂﬂof fHeMool by
thérewith a bayonet, with- a support surface of th
slip fitting@a formedbmble segtianfintnt csmreﬁpmdmglyt $ieed and shmk;d female
However, the drill disclosed in '673 cannot provide
seefigt | Rosstive torrue-tranemisatoarand il ahg@mr:me@e @yhleved through
un-dri | where the cuttin

OSSN W cgﬂ%m@ertgqgi F@H?Yﬁsquqhg?£3§§° |r<|)t9 15 tfthe: gun-drill, into
k8 T 1, 0 e i

ma‘?ﬁnBPter%)tﬁﬁﬁhl'yeHarﬁonﬁ%ﬁdwgsﬁdho|a§ deamhiRg &r §hﬂéﬂe8 hard metal
lute.- Alt is an object of the present invention

comipoyitida, arsidifficalf hnd eskpgusiveriol trdssdiribly akdiiitlandd@bl such pins
secured cutting-head that si ?nlfl cantly reduces or
complicatrinsialiaféornanst roplavemené af thesaitiagihaad in thershaek.
facilitating quick and sinple replacenent of the
cut ti nik SeRdt. NSUSMRYOTF dibiElosedVENTWEN ﬂﬁllahawingalacdetachable

with the present invention there is provided
Cufjing dp, the drill having fluid conduits extending through the tool body and the

cutting tip. To connect the cutting portion to the tool body, the cutting portion and
tool body are converged longitudinally so that the projections enter the front flutes.
Then, the cutting portion is rotated relatively to the tool body, to align the front
flutes with the rear flutes while causing the projections to enter the recesses and
form therewith a bayonet, with a support surface of the cutting tip 'abutting a front
surface of the tool body. However, the drill disclosed in ‘673 cannot provide
sufficient axial and lateral support required by gun-drills, where the cutting tip must
support and guide the shank, aligning it both axially and laterally, to assure drilling a
straight bore. Furthermore, the connection method disclosed in ‘673 cannot be

applied to cutting-tools having a single flute.
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having a | ongitudi nal axis of rotation A defining a

front-to-rear direction and a direction of rotation R
wabmemem4dri | | conprises a cutting-head det achei/1.2005/000799

secured to a shank. The cutting-head conprises a

cutting-head cutting portion4djacent a cutting-head

front end and a cutting-head coupling portion adjacent

a cutting-head rear end. The cutting-head coupling

por t i onlt sbapobjzes ofitheapriesdrit yinvenionatodirgvidec difigle fluted gun-drill

cutti ng-head support surface. The shank conprises a

haying, 12 defaphabiy sgerred gwttieg-hear shatesigmfiorntiy roduads emdovercomes
thggb?age%io?lgg %%arég,ﬁgﬁééé Szglbiié) {t?cé '?a?izgzc{]ui% Iglallcll Is%/mple: replacement

ofclb cLtgrddB&gy coupl ing portion conprises a forwardly
di sposed generally frustoconical cutting-head fixation
surface tapering radially inwardly while extending
forwardly. The cutting-head fixation surface extends

SPRMPARY OF YHEOINVENTUS)NY fromthe cutting-head flute
| eading face to the cutting-head flute trailing face

over a,cutting-head. peri pheral angle fc greater than
180. THB %ﬁ‘f%%n&‘aoﬁ‘ltﬁﬁbe PEFENb ANGHoM; thege as poevidedlay gun-drill

: | |y f iical ~shank fi ' S
S TN SRS ISR o o
difeRtivAdH rbtatibAERS hﬁ{hk%ﬁﬂ-ﬁﬁ'ﬂ' %me%aagﬁ%tﬁégﬁég? edeltaecgapwgsecured

peri pherally continuously fro

tofeaskeanko The cultémgehédditembrigéd hnaitfiREfeRY Lt i :
eri pheral angle fs grea?er t han 1% In a sgiﬁéygl?n adjacent a

cufiing-heash fronh end andimguthiegehead dompling pootigph adcer 4 cafifhg-head

interlock co-axially, with the cutting-head support
re?ﬁ%e@ﬁ%%?%' A {OURHAS POEMP BPMPEEPS ait axialy redrstardly facing

o e R r SR T B G Bier S sk g vp o poriersformed
o S snaatl EShine LRAs A0afy orvary
o . K aed | T cur gl St coppes o
fortradly disgosdsk generally fresacbmon daitting deapr figationh aiffac@ehpering
ti.ng- head nduit jnner walls; the shank and the
raqflgllﬁ}{ iR _a]:fggdwgﬁﬁ ongtﬁmi.up,g] efpr\-m]d!bg _thfh guttmgzhéady fixatdon surface
xRN, S 0965 BB ShE e fce o e
cutiBthiatl fBQFaiMRY ffecd B & Ofiting-head peripheral angle ¢ greater than
180°.  The shank coupling portion comprises a forwardly disposed generally
frustoconical shank fixation surface tapering radially inwardly while extending
forwardly. The shank fixation surface extends peripherally continuously from the
shank flute leading face to the shank flute trailing face over a shank peripheral angle
@s greater than 180°. In a secured position, the cutting-head and shank coupling
portions interlock co-axially, with the cutting-head support surface abutting the
shank support surface, so that cutting-head and shank peripheral surfaces and

cutting-head and shank leading and trailing faces mate and are co-aligned.
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abutting cutting-head and shank support surfaces at
cutti ng-head and shank conduit apertures,
wWo empeetoHvel y, so that, in the secured positi oPCTALR805/000799
cutting-head and shank conduit apertures overl ap.
CGeneral ly, the cutting-head_pgeripheral angle fc is
substantially equal to the shank peripheral angle f s
. Preferably, the cutting-head peripheral angle f c
and t hgr gbarld, RRSE iRRedAl ARgibe providddewstheh | flidt &Hauit, which
270, Further preferably, the cutting-head peripheral
extend$ exfally thrahghhtie shanlk apé the bettiag-lwad) thef flsidaromduit comprises
between 220 and 250. Yet further preferably, the | .
shank andhguttisgcheadrdopduits thashhek and the quiting-kaadrgonduits comprise

[ I le f s, 23 ically, th . .
RN L P ————
. ' . ha. axi i £
im0 R B Sk QOB I B0 ] o i o s
poG@BRInStheastfuik! [ The ReAh KL SBhnR Uohase igNEeRdlItneet the

axially away fromthe cutting-head fixation surface

abavtiagneittiphaead hyd shaik suppost surfacesat bettimgtidadgndesttink conduit
| eadi ng face to the cutting-head trailing face, and

apetteres,hgapeatiyehl, isaghplonn ithe sewmpd iposision, dreaeting-head and shank
l.indrical suiface extending axially away fromthe

C
CORMURRPYIIULSS PYFH & Ur f ace and peri pheral |y continuously
fromthe shank | eading face to the shank trailin

g.

face. Dgperadlyl the ewitingthead dgripheng! 19agle pe 18 sebytartially equal to
the shank, a.first gap extends continuously

thecqri}aggmegpgﬁqail angle @set ween the cutting-head cylindrical
surfaceand the shank cylindrical surface; and a second,
gap exPraferaply e puiting-hoadneriphpwhangledpe Ard dhashank peripheral
internedi ate surfaces. Cenerally, the cutting-head

angls g 3R § fﬁ'@ﬂ hprises a cutting-head stop nmenber
having_a cutting-head sto faci.ng awa

p.wal | y fromthe
di r ect Ferther prederabhorihR cafiingskeahaeriphegahafglel gc and the shank
el Yo bl I Q5 Ut LG head
Yet further preferably, the cutting-head peripheral angle @¢ and the shank
peripheral angle g are 235°.

Typically, the cutting-head and the shank support surfaces are flat and

perpendicular to the axis of rotation A.

If desired, the cutting-head coupling portion may comprise a cutting-head
cylindrical surface extending axially away from the cutting-head fixation surface
and peripherally continuously from the cutting-head leading face to the cutting-head
trailing face, and the shank coupling portion comprises a shank cylindrical surface
extending axially away from the shank fixation surface and peripherally

continuously from the shank leading face to the shank trailing face.

Typically, when the cutting-head is secured to the shank, a first gap

extends continuously circumferentially between the cutting-head cylindrical surface
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coupling wall, and the shank coupling portion
conprising a shank stop nenber having a shank stop
woloe/0bmai ng the direction of rotation R and eRCENR00T00799
generally axially forwardly away fromthe shank
coupling wall. The cutti ng-hFad stop nmenber conprises
a generally radially outwardly facing cutting-head
cylindrical wall and an axially rearwardly facing
and Hd §RakNSAdateR é’é@féoe aifla B RNGMK eBikRbRERE the cutting-head
conprises a generally radlally i nwardly facing shank
and tHe shdnk ¢@ermediateasidfazns.axi al |y forwardly faci ng shank
top face. Preferably, in the secured position, the
cut ti ngeh@atlys P ciifink-laad &&ﬁ)lﬁi@aﬁ&tﬁinoﬂom@hhesabuéuttmg head
Furt her preferably, in the secured position, a third
stopamembies thavihey weantingrhead tstom gralile fbig lawagr froed thmtlirectlon of
and the shank cylindrical wall. Yet further
rotpiien & apfyextendipgrgencrdly axply Jopwardbeavalefrom the cutting-head

cofeliie BRI 3R R bR aﬁe Aliaby P CT TP ERIDE e gtop member

R 50 AL 6T B LS A8 e s

ax@ﬁ&' Rﬁ‘@léﬁil y i 42 6®m ane sﬂﬂnl@’@oﬂbhﬁ fypamnar d"])he‘c é‘ﬁﬂtl'ﬁg head stop
shank |ntermsd| ate surface is | ocated between the

mesittastkedmpradeis o gruetfadlgeradivdlyt batvedrdlyk faneig mhetrrfg head cylindrical
surface. Wen the cutting-head is secured in th
wadlhamd anaaxialdy ﬁaa@wdbxfm@ isuttingeheadntore wall m@dh@adshank stop

G ) B G Sl e o
I facing cutting-head rear
ang. 1&,6}‘8 r%;%se go\%}{eacen{’%%ecutti ng- head cyI i ndri cal

surfac raI I X1 al. rwar

Con - SBrtBanf, e sé&%m%ae%%{lg? el R iy S ond. the
Shmg‘tg}g SalAHTE! hod of assenbling the gun- dr| II |n

accordance with the present invention conprl ses the

st eps adi a sl i dabl QSi ti n|n
cut 1 nb RSP R R O RR o R b AR bl gepexie’s pepieen the
cutt®@HdAa dyAndrit A NP ahd teSdank ckjhﬁaﬁéan Gvdipce;
Yet further preferably, a fourth gap exists between the cutting-head top

face and the shank top face.

If desired, an axially rearwardly facing cutting-head intermediate surface
is located between the cutting-head fixation surface and the cutting-head peripheral
surface, and an axially forwardly facing shank intermediate surface is located
between the shank fixation surface and the shank peripheral surface. When the
cutting-head is secured in the shank, a second gap exists between the cutting-head

and shank intermediate surfaces.

Alternatively, in the secured position, a rear gap exists between a

generally axially rearwardly facing cutting-head rear surface disposed adjacent the
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slidably inserting the cutting-head coupling portion
into the shank coupling portion until a contact is

wo eooameliohet ween the cutting-head fixation surfBCEII20a5/000799
t he shank fixation surface; and rotating the
cutting-head relative to theyshank in a direction
opposed to the direction of rotation Rto the secured
position, until the cutting-head fixation surface

cutttiigt Beddngylfldaiek] §irkalel A1d & geharally arthllyh@rautdly fgcifgatank rear
stop wall abuts the shank stop wall. BRI EF DESCRI PTI ON

suxfEceT¢isp RAWINESnEthe shabkicybnduead engfacandi ng of the
present invention and to show how the same may be

carri ed ewthod ofraxeémbhng rthé eruerdell wnl dccoeduniee withetheopresent
t he acconpanying drawings, in which: Fig. 1is a
lnmlrt@pecmmmsemtbwstﬁpsapfgmdxajm $ludabﬂw aositioingcthevgutting-head and

the; aﬁ%%&"ﬁb%%ﬁgé@taaﬁﬂ%@% 8 ﬁggr}éﬁ'&@grfé@ %@gﬁttradhng face;

shgjﬁ‘tﬁy dﬁ?qrﬁng %Wulﬁga?degﬁ %Bﬁﬁg ogn v %ﬁ'o ?fé%%ﬁank coupling portion

unﬁ? LSRERAVE f¥HAY Bkohds fHat &dtﬁﬁ%hﬁﬁé fﬁtatfoheslﬁ%edddd the shank
shown in Fig 2, show ng a cutting-head coupling

fixadbhisapface gnd 4otating the duttinigeheaf rdlagve w tharghdidkath a direction
shown in Flg 3; Fig. 5is a cross-section view of the
Oppqsetd togthh ahtctiok of rafating R hethe sesuked\positien, gintid the-gfting-head
is a front pers e view of the shank of the
ﬁX@uﬁn drrfaee abighing ﬂmﬁcgﬁy Xapiop sgrf%\?e pad the sying-diead stap; wajl abuts
the%it nk_shown in Fig. 6; Fig. 8 is a parti al
e %pc:i”l h view of the shank, taken along the line

VITI-VIII in Fig 7, Fig. 9 is a perspective view of
the cutting-head and the shank shown in Figs. 1 and 2,

t Wﬂ\gélsafront vi ew of the
B%F?Pngkﬁ@?(g%ér h%ﬁgr%ﬁﬁ shown in Fig. 9;

For a better understanding of the present invention and to show how the same
may be carried out in practice, reference will now be made to the accompanying

drawings, in which:

Fig. 1 is a perspective view of a gun-drill in accordance with a first
embodiment of the present invention, with a cutting-head mounted in a shank in a

secured position;
Fig. 2 is an exploded perspective view of the gun-drill shown in Fig. 1;

Fig. 3 is a rear perspective view of the cutting-head of the gun-drill shown in
Fig 2, showing a cutting-head coupling portion;

Fig. 4 is a rear view of the cutting-head shown in Fig. 3;

Fig. § is a cross-section view of the cutting-head taken along the line V—V in
Fig. 4;

Fig. 6 is a front perspective view of the shank of the gun-drill shown in Fig. 2;



Fig, 11 is an axial cross-section view of the

cutti ng-head and the shank taken al ong the plane Xl -Xi
WO 0okiogo4®; Fig. 12 is a side view of the gun-Be/il2005/000799

shown in Fig. 1, show ng the cutting-head and shank in

the secured position; Fig. 18.is an enl arged

cross-section taken along the line XIII-XIl1l in Fig.

12 showing in detail the cutting-head and shank

COWRS. exisi afrbMCa 8 AGHE R AhO SRArik shdwilindFigld; i s an
expl oded perspective view of a gun- dr| 'l in accordance

a ond d e v n
1569 SR el RIS BV one e

hn@lVHIirVIIIIﬁJquW in Fig 14; Fig. 16 is a rear view of
the cutting- héad shown in Fig. 15; Fig. 17 is a

[ Y t
(ﬁ;‘rn]%fd ]hSC'c{ ?@?}g@&)ﬁelﬁ%ldﬁ% e{&ggﬂg%aa a‘ndf}ﬁe '%H%ﬂ( E}%ﬂ%‘i‘ in Figs. 1
5 anﬁaomapaemaqjdsﬁﬁmw ew of the shank of the gun dr| [

shovvn in Fig. 14, Fig. 19 is a front axial viewthe

ﬁ’% RWYrdit Vib®- ofkBe clitihg-IAd ahd@hP8hddiédhown in Fig. 9;
cro -section view of the shank, taken along the Iine

11”155&19a£1%1 gfog,ﬁ SgétldnSV%VJ 8? d @thﬂé htggﬁ ag&irihg shhik taken

sho oW n | ng-
al K %@(F_d_mntlhig gecured p03| tion, Fig. 22 is an
en ar ged cross-section view of the gun-drill, taken

 WIE TR et o0 BRI RIS, 1. spepine

10 ﬁfgon&@rmﬁsuahlalmﬁd dhredpadtiolgnt of the present
|nvent|on is showmn in Fig. 1. The gun-drill 20 has a

PR Al el fbald cAiksRedfi Bitked a'lca‘lkgﬂhkqﬂierl’@illaxxglIQB Fig. 12,

rot ion A defining a front-to-back Tdirection
shéwify insksaifithe cutting-head and shank coupled in the secured position;

Fig. 14 1s an exploded perspective view of a gun-drill in accordance with a

second embodiment the present invention;
15 Fig. 15 is a rear perspective view of a cutting-head of the gun-drill shown in
Fig 14;
Fig. 16 is a rear view of the cutting-head shown in Fig. 15;

Fig. 17 is a partial cross-section view of the cutting-head taken along the line

XVII--XVII in Fig. 16;

20 Fig. 18 is a front perspective view of the shank of the gun-drill shown in
Fig. 14;

Fig. 19 is a front axial view the shank shown in Fig. 18;

Fig. 20 is a partial cross-section view of the shank, taken along the line

XX--XX in Fig 19;
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cutting-head 22 detachably secured to a shank 24 at a

shank forward end 24F. A single, straight flute 26
wexdoenziw4axi al | y al ong the shank 24 and the  PCT/IL2005/000799

cutting-head 22, and conprises |eading and trailing

faces 28, 30, disposed at a_gLute angle g to each

other. The flute leading and’trailing faces 28, 30

neet at a flute apex 32 adjacent the axis of rotation

A €5gun- dri fuetier [ j: nagi.t -

34Fg't%%dgh% g&%&ﬁ%y #Eéﬁgtﬁﬁggﬁﬁ;§§§%§rﬁgﬁ%g.gQ,%%obnng the

cuftifpdhidd dndnBe sHaklt cafpléd th thefsebiddPoshivar ge outlet 38
at a cutti ng-ﬁead %%g)ward end 22F. qu\hen f he

CUEPE IS, R S, SR Bl gaclons e

line X PREXXAT FUFiigages 40, 42, cutting-head and shank
| eading and trailing faces 44, 48, 46, 50, and

cutting-head and shank conduit inner walls 52, 54,
mate and are co-aligned. Attention is now drawn to
DFTAH.ER DBSGRIFFIONWOF PREFERREPPEMBODIMESNAScut t i ng
portion 56 adjacent the cutting-head forward end 22F

d | Ngn d. L 1] i
cutt gt REASEILD r BB Mty 8 5RE SERERRGhY D thg present
inviiBRs SRETA i FiF UL | TROLGRITH 20 f2: i SPEAMGR Roaround a

loﬁafdml dxys bAebtaton W tdefigideadronttiterbmidi ditetiod! hid @ofifprises a

ich extends circunferentially fromthe cutting-head

cuitomgdheng 221cdetathably secereduta a shatledd atrashankgfdramed 46d 245, A
and radially inwardly fromthe cutti nq{,\gead peri pher al

single.rsiieeghtdlite 28 edendsmyiribaalongpe shankas landzhe ehing-head 22,
oot a5 DA S eS8 SRS ! e v to cach
ot 9p e Mt B G L 00 A5l o3 HEBL 'l e

axlsQ¥fefoftich ACarN@EEh-Aril B0 Rgktisd ddnfied38 adflSidRRAht 34 extending
surface 64. The cutting-head conduit inner wall 52

axintigtthetetieroagl,t domgprindag asiondoit insetrvi#lt 86 @Ad at fl@id discharge outlet
cutting-head conduit aperture 52A. The cutting-head .

38casuptuthiggwhead fopw s Wh&mﬂmm@twgdhbs@égsd mounted in an
cutting-head cyl i,ndri,caLl surface 66 adjacent th )

operationaly -Seewgdspesyaen 18 fhe shank 24, suding-herdvand| §1ank peripheral

ullhSRORPY 208N Al kT ShRGORaRly S kA% 158d 44 48L 48MS0, and
cutting-head and shank conduit inner walls 52, 54, mate and are co-aligned.
Attention is now drawn to Figs. 2 to 5. The cutting-head 22 comprises a
cutting portion 56 adjacent the cutting-head forward end 22 and a cutting-head
coupling portion S8 adjacent a cutting-head rear end 22g thereof. The cutting |
portion 56 may comprise cutting geometries of any appropriate design. The cutting-
head coupling portion 58 has a rearwardly facing cutting-head intermediate surface
60 which extends circumferentially from the cutting-head leading face 44 to the
cutting-head trailing face 46 and radially inwardly from the cutting-head peripheral
surface 40 to a cutting-head coupling wall 62. The cutting-head coupling wall 62
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extending axially forwardly while tapering radially
innmardly fromthe cutting-head cylindrical surface 66

WO owanziw4t he cutti ng-head i nternedi ate surfacePGDIL265/000799
best shown in Fig. 4, the cutting-head coupling wall
62 extends continuously ci r_ch‘r_f erentially along a
cutting-head peripheral coupling angle (pc which is
greater than 180. Generally, the cutting-head

ex{;éﬁg'é I%Bﬁﬁﬁﬁo@r%gﬁéﬁlgg&&%ﬁ@%hg%%%@@;@&@1&%&?&& 44 to th

nore co t ween n accor dance ,
cuttinighhénds Pegilihy C fREE0 046 B . rdafwafdlyt kR@yheRsn the cutting-head
peri pheral coupling angle fc is approximately 235. The
interrheédintg- Siadatec6powagisporeédronrdly faoiigheuttiogrhwad ssppart surface
cutting-head stop nmenber 70 in a formof a recess in a
64; dhe quiting-beadbronduit ineriwall AR adegse the wuttisig-keadf support surface

40. The cuttjng-head sto nmber 70 i s bounded by
64t4§@éé‘“é‘&%‘ﬁﬁ%{é%9ncgltgaé¥‘?%$§g§r adi al |y outwardly facing

cutti n%- head cylindrical wall 72, a generally axially .

r ear wad BBycyttisgthgad uequphigehadl Odpcomaprsessa Easawardly adisposed

Cu&ﬁ%fé%%ﬁmag{iﬂ qclslﬁ%a?gé% fc?%ﬁrslg %? {sg]l?l!?%'hsglfacc 64, and
@ Siif RS0, SREIR, R dtitsl LR HEGHA furface 68

exfetlidg Qxiﬁﬁ??“fo%@ﬁdi}ﬂ%ilé“taﬁé‘:‘i‘ng SRBAI liyw AN ﬁldlnli{ the CItlt(t)ing-head

outwardly tromthe cuttinghead cylindrical” wa
cylihiériealt surfage hoa eovpards phe rcattirgshéat entéfimedibe surface 60. As best
cutting-head stop nenber 70 opens tangentially to the
shownt iimgFimad, t thei |dutigng-head 4@updinigalwall €62 wextehgs t eontinuously
.the cutting-head internediate surface 60, and radjally
citgymnfareatiglly alonge euttinghgad esapb@@{ BPRRIIE angle Pcaviigh is greater

At tion is.now drawn .to. Figs, 2.and 6 to 8. A .shapk o
thtp |57 (Gohsomi ol SRHE-iBe neBingl BREpiEre frele gle i Bieen 210
n AE_an ' SHAR pli [ i :
o Bn S oFE DO SRy D ANSK SR P 2R rirE R dgbe with o
sptéifidi NEnbeditheB thea GhAAKhesd |peﬁ?hé@¢e colphhgt hdgle ¢ is

flute 26 and rearwardly towards a forwardly facing
apphmtnatelppdst surface 82. The shank conduit inner wall
54 neets the shank support surface 82 at a shank

condui Thep&ittitig-bedd Aoupling portion 58 further comprises a cutting-head
stop member 70 in a form of a recess in a rear portion of the cutting-head peripheral
surface 40. The cutting-head stop member 70 is bounded by three surfaces: a
generally radially outwardly facing cutting-head cylindrical wall 72, a generally
axially rearwardly facing cutting-head top face 74, and a flat cutting-head stop wall
76 which faces generally tangentially away from the direction of rotation R while
extending generally axially forwardly from the cutting-head intermediate surface 60
to the cutting-head top face 74 and generally radially outwardly from the cutting-
head cylindrical wall 72 to the cutting-head peripheral surface 40. The cutting-head

stop member 70 opens tangentially to the cutting-head trailing face 46, axially



10

15

20

25

The shank coupling wall 80 conprises a rearwardly

di sposed shank cylindrical surface 84 extending in a
wal2oosorivan away from the shank support surfaceP@RIL2a08400799

a forwardly di sposed generally frustoconical shank

fixation surface 86 extending .axially forwardly while

tapering radially inwardly fromthe shank cylindrica

surface 84 towards a forwardly facing shank

redrivaedlyed ilad sutsiHpRae id8rmédiateadiifazt @0, BRAB&I aldP outwardly to the
extends away fromthe shank internedi ate surface 88,

cutimg- leadiperphsrad syfaee 40.1 y radially inwardly facing
shank cylindrical wall 92 which extends fromthe shank

fixati amteatioh &€ AoRodratnatof Bigwal dnd 6 CBNA\ shaikkcdupiding portion
face 94. A flat shank stop wall 96 facing generally
78tishopated afl thg shank Herveird entli 243 afd canptisesra $hamkt cugbing wall 80
generally axially forwardly fromthe shank .
which exiradh poatisuppsly cipgmisrantially zom @ ghankdeading faee 48 to a

sngf Frinel S ol or 458 EHIE D dnek i aryOrar o fomrly focing

iRt ' Yol Wi

shid subBSr s 4 ST R aRbl o Balf St FReEs B Blobupport
sutfi@ §Hank sk dRMdudlaperifeass,. 42 and continuously

angularly fromthe shank | eading face 48 of the flute

26 to k : il.e.the t

msnber{rgg %%tﬁ Ie%ncs ai_rgl \SII@ngrl]l ?ﬁf ?%Hj Y 2 h%\e%EQé&imp c\ﬂi\gﬁsed shank
cyRfdricn] shiffasd 88 kextending foa daeetidd aRhy thsn fthe! ERankbsupport surface

is better shown in Fig. 7, both the shank peri pheral
82sunflag fodRamihyl disposst agenecalyplfirustpconidal 8hark tfixation surface 86

continuously angul arly over a shank_ peripheral angle
extesding enially dopxardh iwhily teperang twwdidlly éuwerdhy- fiemd the shank

cyﬁéé{a*f Sutigeq §4 ‘%éégqu?aﬁ%@?ﬁt‘eﬁ%&&%e%ﬁn@gn°w?%ﬁf‘wm rfade 88. A

gutl | Fnggh _

shifi¢ Sop hctbaf 90 YRR e Hroi The SO ubfedicte surface 88, and
i il . i _ .

cofBEised ot Bénctafty califally indhrd S Pachily 3RAN RGIAMIILAINGRN0S! which

exRAts ifin T slamlt Bidtibinngirfdee Suufold fgwhiedly ﬂa@imgl ghagk top face 94.
portion 58 into the shank coupling portion 78 until

A flaeshanktstog wadla®6 facxeg generslly tangen6a@llnbuthe ditestioharfkotation R
fixation surface 86, to a_rel eased position_ of the

extends igggerdroally ferverfiyntrom theeshamk infeymediade sprface 86 to the
sherm%l ?(;pl ¥a%6t991 :EII’I;I(F ggrl;earghy %gfdigﬂ? Ioﬂ%artd%? from the shank cylindrical wall

92 to the shank peripheral surface 42. The shank intermediate surface 88 extends
radially outwardly away from the shank fixation surface 86 to the shank peripheral
surface 42 and continuously angularly from the shank leading face 48 of the flute 26
to the shank stop wall 96, while the shank stop member 90 extends angularly from
the shank stop wall 96 to the shank trailing face 48 of the flute 26.

As is better shown in Fig. 7, both the shank peripheral surface 42 and the
shank coupling wall 80 extend continuously angularly over a shank peripheral angle

¢@s which is substantially equal to the cutting-head peripheral coupling angle @c.
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direction of rotation R of the gun-drill 20 positions
the cutting-head 22 in the secured position shown in
wo-e@s/02tb4and 12, with the shank coupling portiPeT/HR005/000799
fully envel oping the cutting-head coupling portion 58.
To renove the cutting-head 2 fromthe shank 24, the
cutting-head 22 is rotated relative to the shank 24 in
the direction of rotation Rto the rel eased position.
From t hetenfibf a$ A8wPAGvN toFigs.ete i t SeeuieR thechttiag hBgd 22 to
renoved fromthe shank 24, and a new cutting-head 22
the shmankh24 15 aceomplighedt ye pesiinking4dthe Asittig-head 22nyithehel cutting-
22 is rotated in the shank 24 fromthe rel eased

hegsb bagdingnface 4drfacingche shagoyrilingrface AR asddhe critingrhend coupling
PO, BB adigcatidha) SPank G pn: B aD: (8- i lidiney fos t ting-head
.S, 1 t . )
cofpf8 e S, U SORJE SHUBRRL pHERSTE . 8, pegpe head
fixafoh REr bR 68 aBfts the shhfk FRAHEE JuiR&d gﬁ’%’ a Félé%séb ?iakiﬁon of the

conduit aperture 54A and the cutting-head condul
cutigrlieade2 b 2Ronviohl ofithe sattingaicad R flitivetd-thedhardn24 against the
shank conduit inner walls 52, 54 mate and co-align,
direpidorelf fodatidn Ratofnthecgui-dritl 20 qusitiorsutiie tittingHeweald 22 in the
and_the cutting-head 22 tqQ the fluid discharge outl et
secyged ResitigB\iRoMR 1y Bigs1 3 andnle, vith thegshaakeaqupkiaginsstion 78 fully
syrface_68 d the,shank fixation,surface 86 interloc
eng%pg%gaﬁhleyc’:u%ﬁgg-%ﬂegqic&gp légﬂ)_oglg}rgﬁng Q fgmove the cuttmg-ﬁead 22
(R Hign f t 41z J, :
frof b SERCEI Brd bl R A0 JEBR el B ARV BICR 4 i the
direBSord RANYGtARMPR RY tIROLS1ARA FostkdieNFrea ihd vabSded position, the
circunferentially through the peripheral angles fc ,
cufting-heaglp22 tary bk yemohed firoau ¢hegstemke24, tandra #8&, cuittieg-head 22 can
shank fixation surface 86 urges the coupling-head 22
thenoseguresl toytheshapk 2.t h t he shank 24. Positive rotational
| ocation and alignnent of the cutting-head 22 and the
shank 24 theecuattingehoad 2¥ 1t hetated tin nthehdmatks24 pfroml the7feleased
abutting the shank stop wall 96, facilitating torque
positigndeithe sestred position, thh shanlofixation perface 86 niges dheicping-head
In the secured .position, a first gap 98 extends
fixafipR HFRFE A% ARy BEATEHY: FR tBat HF rytiRsrlcad SimRart etface 64

ablgtggg"%g %lél%rg( %ggpélg ?%Lfrgf‘crék 83y lti) ngé;siit(l;\%lysgﬁé aa%%ux%%elyaposition the

cutting-head 22 in the shank 24. In the secured position, the shank conduit aperture

54, and the cutting-head conduit aperture 52, overlap, so that the cutting-head and
shank conduit inner walls 52, 54 mate and co-align, thereby facilitating coolant flow
through the shank 24 and the cutting-head 22 to the fluid discharge outlet 38. As
shown 1in Fig. 13, the cutting-head fixation surface 68 and the shank fixation surface
86 interlock co-axially, to provide self-clamping and self-centering of the
cutting-head 22 in the shank 24. Because both the cutting-head coupling portion 58
and the shank coupling portion 78 extend continuously circumferentially through the
peripheral angles @c, @s, respectively, which are greater than 180°, the shank

fixation surface 86 urges the coupling-head 22 to axially align with the shank 24.
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bet ween the cutting-head internedi ate surface 60 and

the shank internediate surface 88, a third gap 102
we@x00s03519et ween t he cutting-head cylindrical wetT/112805/000799

and the shank cylindrical wall 92, and a fourth gap

104 exists between the cuttipg-head top face 74 and

the shank top face 94. Attention is now directed to

Fig. 14 showing a gun-drill 220 in accordance with a

po§ﬁﬁfe3§itﬁ&§gg&%ﬁbn%dt Ac']gg%@aaﬁ It the RUEH '-ﬁ&éi £ 268 thd %Pank 24

gun- I'n accor e wth the second enbodi nmen
ard1ashiewed Hyealcutesingtheald @bp walh 7@ ablginghd@esitinkt fiep wall 96,

gun-drill 20 in accordance with the first enbodi nent,
fadihtatiagniorque frea¢missionofromhthegshantir24 Ito 2RO ciitting-head 22. In the

accordance with the second enbodinment will be referred

secttge? @pﬁitignbélﬁf\ﬁﬁf B9D r9§f@qt@ﬁtsfemm}hmﬁea¢1§idal\lm llzqﬁwa% the cutting-head
i f 2 . drill 20 | .

cy Tl SHEBCSPPRTIHEE SR o e iTacer i 4 Srroatgap 100 exists
veff 0t B SGRERSE RIS 5500 SPUL T ARt surtuce

8808 thiRE g%me@ ek Rtd Bew e Bh BIMIRE-1RAd () Bndrféal vl 72 and the shank
rotati A and a direction of Fotation R of the

cyBuidvichl iwdil 22, dnd fotethdgdicidetibtsbrewestbidi diltiig-hdidtop face 74
gun-drill 220 has a cutting-head 222 detachably
and ¢heislenkitop dacst¥hk 224 at a shank forward end 224F.
Bot h the shank 224 and the cuttinghead 222 have a a
si ngl e Atehtiah glst nlohutdiret?&l est Eigli g sbowingy aalgangirilhe220 in
shank 224 and the cutting-head 222. The flute has )
ac¢agdanerywithch sacgnd iempddament obthe mregentrerxdntignatSiace thet gun-drill
pex 232 adjaceni the is of rotation A_ A fluid ..
2203n dgrerdsnce W itﬁg see ‘P?élmméﬁamamfe%u%w@ch are similar

o M BB RSP S ST e T LR BB 1 st
catarts SRR ERE det 8209 NRRGr Hade Wit K€ dd“sﬁl'ﬁodiment will be
operati onaf, secured position in the shank 224,

refetletlito drebsin sy Shaskeroede miaenals whichage shdtdd by22€0 from those
cutting-head and shank | eading and trailing faces 244,

of 2Bgurrdai]l 2061, acenranoe withgthedast embodinamk. condui t
inner walls 252, 254, mate and are co-ali gned.
Att ent ThB gud-driiv2080 anvactsrdmm@swithdhé eecbhd eHilfodiment has an axis

of igttaﬁciiog%%-. 2?13 Oz|1 c%ifezction of rotation R defined much in the same manner as the
axis of rotation A and a direction of rotation R of the gun-drill 20 in accordance
with one embodiment. The gun-drill 220 has a cutting-head 222 detachably secured
to a shank 224 at a shank forward end 224;. Both the shank 224 and the cutting-
head 222 have a a single, straight flute 226 extending axially along the shank 224
and the cutting-head 222. The flute has leading and trailing faces 228, 230 meeting
at a flute apex 232 adjacent the axis of rotation A. A fluid conduit 234 having a
conduit inner wall 236 and a fluid discharge outlet 238 formed at a cutting-head

forward end 222y extends axially through the gun-drill 220. When the cutting-head

222 is mounted in an operational, secured position in the shank 224, cutting-head
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conprises a cutting portion 256 adjacent the
cutting-head forward end 222F and a cutti ng-head
w@owph2egr porti on 258 adjacent a cutting-head PEEIL2005)00799
222R thereof. A rearwardly facing cutting-head support
surface 264 extends circunfefgentially fromthe
cutting-head | eading face 244 to the cutting-head
trailing face 246 and radially inwardly fromthe
an8 Whinl Pe iR 2 PRIFRRENAD, 347 RN 2 ACad Bnd sRAIK 1eA8MmBeAfd trailing
coupling wall 262. The cutting-head conduit inner "wall
facks 244248, 246 230, hhadguhirdhadopal thahlr doadeitdaderatals 252, 254,
cutting-head conduit aperture 252A. The cutti ng-head
matoapd argpcavalign@b2 ext ends cont i nuousl y
circunferentially fromthe cutting-head | eadi ng face
244 t oAttteationt isi agwheagvhriai [Figeg tHice 226 &ttt cutting-head 222
rearwardly away fromthe cutting-head support surface
compatised aatudiing poezonnadelladjacant thy euttinghgat darvardagnd 2225 and a

surface 306., The cutting-head couplin 1 26
cuiisigphgadecoupling RAfHeR |2§§ Gddigesaby ceﬁm&-ﬁ@aﬁ@aa end 222y thereof. A

refifr9Ao60 SHGAE%RaF 0B 25 288 SRRy from
thd w&ﬁlg%&u%édi g;fai;@ 9al &%gﬁl;é Lt OMeadUrdiBing 208 246 and radially

ext endi ng axi a or war taperi ng”1 nwar

inWa&@NY tfhen QHé tdutthdiRed pytipietal S@dfacief@ae a2 66ttingWasadScoupling
the cutting-head support surface 264. The cutting- head

watb262.i Atheparttingthe2d8onduit erer coalp 252 aneats ¢he tuttiggkead support
stop nenber 270 in a formof a recess in a rear

sugfaee 2érhatod cutiagdisedicegdwié aperseiei 2ar al  surface 40. The
cutting-head stop nenber 270 is bounded by three

surfacdbe acytimg-b¢ddy renaiplingy ovellvar262 fextends continuously
.cutting-head cylindrical wall 272, a generally axi al Idy .
circumicrgntialy from the eutting-hgad éf:a?@ll%ﬁa%ﬁ@ tothe chfitngahead trailing
fl ti ng- head st L1 276 faci Il
fage, T AR AFITS Sy T ato P e ofEng e SpoHaat Settest 264 iqvards a
i Ag: al | ' di :
redfoFA AHEBR L Neal et Sl G AB8T Yt eBfideiead coppling wall
262 YHhFERs 2a7ﬂeaﬁ99rdgf AgpRkéy lcflt@igl%qlléaﬂ Snagical yurki®mddgdjacent

cuttinghead cylindrical wa 2 to the cutting-head
thgenitingehieaald eur fmdace2306 anbe forviardightigsbsst @enemiilyefiustoconical

270 opens_tangentially to the cutting-head trailing )
cuftimgeheal fixation surface 268 extending axially forwardly while tapering
inwardly from the cutting-head cylindrical surface 266 towards the cutting-head

support surface 264.

The cutting-head coupling portion 258 further comprises a cutting-head
stop member 270 in a form of a recess in a rear portion of the cutting-head
peripheral surface 40. The cutting-head stop member 270 is bounded by three
surfaces: a generally radially outwardly facing cutting-head cylindrical wall 272, a
generally axially rearwardly facing cutting-head top face 274, and a flat cutting-head
stop wall 276 facing generally tangentially away from the direction of rotation R

and extending generally axially forwardly from the cutting-head support surface 264
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axially rearwardly to the cutting-head support surface
264 and radially outwardly to the cutting-head
weesphiosnal surface 240. Attention is now dr awpCT/IL2005/000799
Figs. 18 to 20. A shank coupling portion 278 is forned
at the shank forward end 224fs and has a shank coupling
wal | 280 which extends continuously circunferentially
froma shank | eading face 248 to a shank trailing face
to 280 c@ttinkliRalil top Fade2 8746 d rg%aemgoklmafury%nte«ams/wﬁl tHe cutting-
faci ng shank support surface 282 towards a forwardly
heddciyhgdidenkalt @32 ts uhé aatirPBeadTperigieanksurfacd 240. i Thercutting-
wal | 254 neets the shank support surface 282 at a

heathatop eermoen 22@ apens ganganiallyhe thea auttiogoptadnailiagl face 246,
ax Rl e oy e AR AP PO e s Yoo Al Ry ardly to
g IAPgirAd PoBRpFAL a0 T v i y ¢ owar ds < he Shank

e S Eng e el B P T I B Boron 275

is SRRy sEE Somupf SRl R R 5 R SR 7 280 whicn
extills tc%nﬁnﬁ@&s‘l‘?{cﬁ‘gigﬁgff&%hﬁﬁll?ﬁ?&ﬁ 4 SRadlefRda fac® 2480 a shank

shank stop wa faces generally tangentially In

trailivgy dadee2s0 @f e fleali@an® rextvends goneaaforvarily auting shank
forwardly fromthe shank support surface 282 to the

suppe kutfaqe 282 towads antbryerdy dading shankar¢ar suofava 308y The shank
fromthe shank_cylindrical wall 292 to_ the shank .

copayit ppesrawal 2 arcets) she shank,spppert Supdge &82uwat @ shank conduit
Fﬁiﬁgsi?é%él and 22. As the cutting-head 222 is rotated

appuLs hank 224 fromthe rel eased position to the

secured_position, the shank_ fixation surface 286 urges
the cutlhenghankagorpking i wall s28¢ agghank &Mlp&ncal surface 284

ear way dl so that the cutting-head su syrface .
exisgRIR & Yire o iy SO G0 St lRE SRR RS, gt g fxation
I O -
suffCe 286 5tk £RR bk SRahl By Eic A5 R 28 fofv i Rowards the
shink SipidrhQathce IR A SRR §tap ncdhBA DOREXBRds SRay fdim the shank
the cutting-head and shank conduit inner walls 252,
suppeit satfaca 82 andadidsgn gehdrallglrgdially inwardly facing shank cylindrical
wall 292 which extends from the shank fixation surface 286 to a forwardly facing
shank top face 294. A flat shank stop wall 296 faces generally tangentially in the
direction of rotation R extends generally axially forwardly from the shank support
surface 282 to the shank top face 294 and generally radially outwardly from the

shank cylindrical wall 292 to the shank peripheral surface 242.

Attention is now drawn to Figs. 21 and 22. As the cutting-head 222 is
rotated in the shank 224 from the released position to the secured position, the shank
fixation surface 286 urges the cutting-head fixation surface 268 axially rearwardly,
so that the cutting-head support surface 264 abuts the shank support surface 282, to
positively and accurately position the cutting-head 222 in the shank 224. The shank
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facilitating coolant flow through the shank 224 and

the cutting-head 222 to the fluid discharge outl et
wQ3@s6/0b1941 he secured position, a first gap 298PeR1I20e000799

circuniferentially between the cutting-head

cylindrical surface 266 and fighe shank cylindrica

surface 284, a rear gap 310 exists between the

cutting-head rear surface 306 and the shank rear
codifif apendeR 54 iy it @pingdtadxdodiiaitkgleraed 25D overlap, so that

cutting-head cylindrical wall 272 and t he shank
thecquttinghhiead landahhni 88ndwih thnar feallst 2529 264 30ate exidstosalign, thereby

bet ween the cutting-head top, face 274 and. t he shank
faciléfgting seotzon flopi tmougihthershapk 23drndithe entingnhassls? etorthe fluid

LR e S DA
. h |

b, O S 250 s e s
cyl%?dﬁt%l Qhrthére 284‘ V& [*Ea'r %2383331 0h&{i8ts ekl 8¢n ﬂieaélffﬁﬂ% e 'i@ar surface

A gun-dril havi ng a | ongi tudi nal axis of

306 ahdtthe Bha‘hkdﬁfar Buﬂf@ceﬁ308 anthitdogape302 exissdidtevemtt eutting-head
direction of rotation R, and conprising a cutting-head

cylimdtica 2@ill 282 and sy ylaslkcnyﬂmdnp@l wall 293k arid 4 foprth)gapt3d exists

cutti ng-head (22, 222) conp cut ortion
be{pesn beey gy ieadhion dacat T4 Wil WedarbiaRIsee Q8. ( 227
222F) and a cutting-head couM|r1 portion & 58, 258)
adj aceAdthauglythe preseriziavertion b&ﬁd gerogescriboyio atq¢éta1n degree of

pargigulart) 1oouss By ikeliagd (Bt qéi&gai”gﬁéu?é Bcand that

Ly f opi [
Varﬁg aeﬁgﬁ%ﬁlgﬁ Pl RERE Aioks °§%5e?).‘én@a§§a~ﬁ%‘f<§lh Mg from the
éﬁh@%ﬁ\%ﬁ%'oﬁ%sf}féféﬁﬁéf@éryclﬁl%@f ds the cutting-head
utting portion (56, 256); the shank (24, 224)
conprising a shank coupling portion (78, 278) forned
at a shank forward end (24R, 224R), the shank coupling
portion (78, 278) conprising an axially forwardly
faci ng shank support surface (82, 282) and a generally
frustoconi cal shank fixation surface (86, 286)
tapering radially inwardly while
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extending forwardly towards the shank forward end
(24R, 224R); wherein the cutting-head fixation surface
W@ 6®86/0208) extends peripherally continuously fPONI2005/000799
cutting-head flute leading face (46, 246) to a
cutting-head flute trailing {f-ace (48, 248) over a
cutti ng- head peripheral angle cpc greater than 180;
and the shank fixation surface (86, 286) extends
peripherally continuously froma shank flute |eading
face (48, 248) to a shank flute trailing face (50,
CL280)Sover a shank peripheral angle cps greater than
180; in a secured position, the cutting-head coupling
portion (58, 258) and the shank coupling portion (78,
1. 278) i Atsm-dGH (205 220)ahdwing wilohgithdinaluaxis o§ ratation A defining a
support surface (64, . 264) ahutting_the shank support .
frogtrig-seas quepstiongyl-a diggetion PhiRtatad RyribdsepqpRrising a cutting-head

rLpher a rface 40 2m 12 242) and
Qié?r@??ﬂﬁtaﬁfé%\bﬁygﬁcdngﬁgiﬂ S??rﬂi Qzll’ égﬁi};ng 231nd trailing
fa , . 8 A .
ar gﬁi%@ﬁﬁ%}lﬁgg.dg’. 2 ecguﬁpa%él? c%égr,g églggono élzgi%?nafj, acent a
cuttih@riedad farwhtd ehd Py 9122;2%(1 2 3ditingXHeaddupkgldoytion (58, 258)
through the shank (24, 224) and the cutting-head (22,
adjpeent, a titingthead reanend (22:3222234)e cuthipgitwed coupling portion (58,

cutting-head and_ shank cgondui.t inner walls (52, 54,
258xcomprging apraxdallarearvrardinitagng sutting - Rerdsupper sugkace (64, 264)

oo LRI b el RGP SIAREL0TI0H caprin
e SR 5B SR SR cuing

poﬁmr;q'sr@gzb@)gd and shank support surfaces (64, 264, 82,
282) at a cutting-head and shank conduit apertures

( 5the $vink 1232, 225 Lomprespe e tshek gouplmg pdréioei (A8, 278)tfloemed at a
secured position, the cuttinghead. and shank conduit . .
shapkefarwiasd epd $2415 224g) the shank equitinggporion i, 4{fH-cpmprising an

oxs R GO et Sl MY 008 g o oneraty
S BEE A, SR, 5, LM PO BP0 v
extending forwardly towards the shank forward end (24g, 224g); wherein

the cutting-head fixation surface (68, 268) extends peripherally continuously
from a cutting-head flute leading face (46, 246) to a cutting-head flute trailing face
(48, 248) over a cutting-head peripheral angle @¢ greater than 180°; and

the shank fixation surface (86, 286) extends peripherally continuously from a
shank flute leading face (48, 248) to a shank flute trailing face (50, 250) over a
shank peripheral angle @s greater than 180°;

in a secured position, the cutting-head coupling portion (58, 258) and the
shank coupling portion (78, 278) interlock co-axially, with the cutting-head support

surface (64, 264) abutting the shank support surface (82, 282); and
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angle fc and the shank peripheral angle fs are smaller

than 270. 6. The gun-drill (20, 220) of claim4,
wob@s®e21941 he cutti ng-head peripheral angle fc Bemithes/000799

shank peripheral angle fs are between 220 and 250. 7.

The gun-drill (20) of claqu%h wherein the

cutti ng-head peripheral angl'e fc and the shank

peri pheral angle fs are 235. 8. The gun-drill (20,

520, . ’ . DS -
ot tEad o R BEAb M Syfites (6 4E300TD8} 1 cygting head

and BBarlUflufd lehHingZdhd #£Bhg Gheddl @UMUB, 4650, @4a, DhR, 246, 250) mate
cutting-head and the shank support surfaces (64, 82,

an@6rk, c28lgnaat. e perpendicular to the axis of rotation A
10. The gun-drill (20, 220) of claim1l, wherein the
cutti ng-head coupl i ng Eorti on (58) conpri s&s, a )

2. cutti nghﬁm-@mli(ﬂ@r ) of ploged, (eeerees)flwd: eandiuig(34, 234)
axi.al ly..a f the.cuttipg: he fixation .
ex{BieS sty Bhieh I shacite, 208) Midfhseitfhe Aiad (44, 22), e fuia

1i - d i g 3 , o . -
cofilit (38 RERe R RO ARE Hefd ot ook oot innr wlls (52, 54,
2520291 AhidIPArel Ratch arﬁﬁﬁ)zgﬂé@r(ﬁlﬁélﬁﬂﬁ_ cuteh@hkad (22, 222) is in the
cylindrical surface (84, 284) extending axially away
seduredrposditos athe shankt(R4220)r f ace (86, 286) and
peripherally continuously fromthe shank | eading face

(48, 248) to the shank trailing face (5Q, 25Q0). 11.
3. The guhh@Euprdl2@30.022Q) ef %3%92, b?rél(lhthencqtﬁ)agst@é@ra@é shank
sition a fir p 8 98) extends..continuousl
coR L g, Bls 7y Terimers DribeCiie ROTHBR PG NER cap shank
6442 d oy hi j r ‘
syt Sy A5 2o, 33 28 AF o PR ] ohe Sy ebRoSi apertures
(52/§h53¢,9252,t%ﬂ),ct&%)édtﬁreﬁe&@ldc\ﬂh&‘ehﬂ dn8E tseOiired ositddB )the cutting-
conprises a cutting-head stop nenber (70, 270) having
head end shanj- doedditsipeptuwa! (52 ¥46,2527834f axdrlag. away from
the direction of rotation A and extending generally
0 07 Cnb S a0 By b st W &teno o SR Friphera

angle @c is substantially equal to the shank peripheral angle @s.

5. The gun-drill (20, 220) of claim 4, wherein the cutting-head peripheral
angle @c and the shank peripheral angle @g are smaller than 270°.

6. The gun-drill (20, 220) of claim 4, wherein the cutting-head peripheral
angle @¢ and the shank peripheral angle @ are between 220° and 250°.

7. The gun-drill (20) of claim 4, wherein the cutting-head peripheral angle
¢c and the shank peripheral angle ¢g are 235°.

8. The gun-drill (20, 220) of claim 1, wherein the cutting-head and the
shank support surfaces (64, 82, 264, 282) are flat.
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t he shank coupling portion (78, 278) conprises a shank
stop nenber (90) having a shank stop wall (96) facing

wo bwod2mwerti on of rotation A and extendi ng genetEIL2905/000799
axially forwardly away fromthe shank coupling wal
(80, 280). 13. The gun- drllH (20, 220) of claim 12,
wherein in the secured p03|t|on the cutting-head stop
wal | (76, 276) and the shank stop wall (96, 296)

0. 500t e TR AT B0 bl 8012 G, il

shagﬁ('l% bhxéuffaéésaqew ) Lﬂ@ma@hyafeqﬁrﬁ&cﬁwmf fagrhe QR of rotation A.

cyli rlca and an axially rearwardly
facing cutting- head top face (74, 274), and the shank

10st op nEhbdeun(dill (29022@)30ﬁrcﬂ2énsla\xgmn@'naﬂhbycmﬁrdg-hbhd/ coupling
inwardly facing shank cylindrical wall %92 292) and

poriong 8 hcpmprisesia culitipgfheadmylisheiaa sustace 46@ 369) exmld)ng axially

o S S Sy i
ﬁ°§’h&1¥$§ % Htlte :hgg%(&wa?%(‘lé’z@l 7) lﬁg'?[‘éigd 1{?@% face (46,

24@)Jgngr| [ (20 220) of claim 14, wherein in the
Sécured position a fourth gap (104 304) exists

bethseshiank kouplitig pogong8d, 284) domerides 4, shﬁﬁlé):yhmﬂhdzdh surface (84,
shank top face (94, 294). 17. The gun-drill of
284) aixtendingvraxiain aazvasaﬁqnl ther éhawarﬁxgnﬁnaéu ce (86 286) and

peighal coREELS HETHAAnHR FROTE R (4b2ARa] tinthankdreiling

head perlpheral surface (40), and an axially
facipgﬁ\{xla?%f)y facing shank internmedi ate surface (88) is

| ocat ed between the shank fixation surface (86) and

11t he Sh?ﬁg [gﬁﬁfdrﬂf‘@’@bf%wlfrﬁ?@ WHetkin th8he 586ur8d PoSitioh!a first gap
of cFfaim 17, wherein a second gap (100) exists

(98;et2&893n ekteads uconthgidehd tindienfezeitidlly shotfvaer #wd ¢uteng-head
cyl?rllqgr?clél isgifgcrerr(%%i, %%g) :nL:ir {hics(lalénk cylindrical surface (84, 284).
12. The gun-drill (20, 220) of claim 1, wherein

the cutting-head coupling portion (58, 258) comprises a cutting-head stop
member (70, 270) having a cutting-head stop wall (76, 276) facing away from the
direction of rotation A and extending generally axially forwardly away from the
cutting-head coupling wall (62, 262) (40, 240); and

the shank coupling portion (78, 278) comprises a shank stop member (90)

having a shank stop wall (96) facing the direction of rotation A and extending

generally axially forwardly away from the shank coupling wall (80, 280).

13. The gun-drill (20, 220) of claim 12, wherein in the secured position the
cutting-head stop wall (76, 276) and the shank stop wall (96, 296) abut.
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19. The gun-drill (220) of claim1, wherein in the

secured position, a rear gap (310) exists between a
w@eovenzlohy axially rearwardly facing cutti ng- hpemireay000799

surface (306) disposed adjacent the cutting-head

cylindrical surface (266) amngha generallyaxially

forwardly facing shank rear surfaces (288) disposed

adj acent the shank cylindrical surface (308). 20. A

I I 2 t
ok (3 el (2o et b 2 S B ) i ng an

axilfe Quttini-Beadstbp aﬁh@nﬁb@ﬁp@’ﬂ@I T-"U))a cotipriseg -y egsherally radially
peri pheral surface (40, 240), a cutting-head cutting

ouprardiy fachs culhig)yheed; adimdrical wailt (72g2Adhdnd anwawiallye nehrwardly
(22F, 222F), a cutting-head goupl ing portion (58)
facipg sadime-headiopifacs (7dad79eardend (22R, 222R), and an

XIS nj% <$p?'g$ LU, Py G0 A DS MBS dnwardly
fa&ﬁé %‘é %y aqlxlvé(l 4{%?’ %é}(,}gle}r{c?ﬁﬁ %‘nzﬁ}lj{ fdr%r&lgaﬁcmg shank top

sur ace e cut - hea

fa@o@ml pow). portion (58 258) conprising an axially
rear war Iy facing cutting-head support surface (64,
264), and a cutting-head coupling wall (62, 262)
15ext endThg guni-diill (202220 ol Iclaiondg, wherain he thqtsecmtgd posmon a
rtion 6. .256) nd peri pher aII
thlf‘ﬁéaﬁlﬁ@é zr)é‘d‘dStF SHYSRE hgcaitiing @(iey ip qqiéval (72, 272) and

ad tr ce (48, 248) over a peri pheral
the ﬁ?ﬁ‘r@llﬂggaala‘ﬁ té?,%%? greater than 180; the
cutting-head coupling wall (62, 262) conprises a

16! ear warrgll Vo i-8RRS@d, 29y bFQ1a{1ﬁ?‘#4CWh'efBi|ﬁ'1ﬁQhe %E‘Elfn%ﬁﬁ)osmon a
(66, 266) extending forwardly to a forwardly taperi

fowrtti tgapg-1042304) ¥ristsobetsweechabe dubidng-R64) thﬁ Jfaxfee(m ma) and the
cutting-head cutting portion (56, 256). The

shank toprigct € 2042, 222) of clai m 20, vvherel n a
cutting-head stop nenber (70 270) extends axially

1762 2855 8 AT batIGETT | ng porti on (56)
adjaﬁc“?(nehl}; ﬁ%rx%rtcflﬁl '?Qcﬁg gtk r{gqhézidqglt&%%e%iété%)urface (60) is located
between the cutting-head fixation surface (68) and the cutting-head peripheral
surface (40), and
an axially forwardly facing shank intermediate surface (88) is located between

the shank fixation surface (86) and the shank peripheral surface (42).

18. The gun-drill (20) of claim 17, wherein a second gap (100) exists

between the cutting-head intermediate surface and the shank intermediate surface.

19. The gun-drill (220) of claim 1, wherein in the secured position, a rear gap
(310) exists between a generally axially rearwardly facing cutting-head rear surface

(306) disposed adjacent the cutting-head cylindrical surface (266) and a generally
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22. The cutting-head (22, 222) of claim2l, wherein
the cutting-head stop nenber (70, 270) opens
wo avgemual |y forwardly to the cutting-head tretT/iregos/000799
face (48, 248).23. The cutting-head (22, 222) of claim
21, wherein the cutting- head% stop nmenber (70, 270)
opens radially outwardly to 1he cutting- head
peri pheral surface (40, 240). 24. The cutti ng-head
, f e h t{:L.00-.he
axfaﬁﬁbfo%a%};%l? bfg g}é%%kr | é%sglgﬂf&ee%e 618;%;)J dlgé}%gpl @cﬂa@%@ﬁhe shank
c ﬁ@@ﬁmgﬁl}ﬁcé Pg cutting- head top face (74,274), a
generally radially outwardly facing cutting-head
cylindrical wall (72, 272), and a cutting-head stop
20wal | ( Asrepkaghblexdueting-hgad (@, F229rfot heoundingi orghehdnk (24, 224)
coupl | nﬂ gortl on (58, 258) to the cutting-head top
of pagum (20,7230) lmaing epaxishel rietiomR Mm@ynﬁmm guting-head

b Sk N A 7 B
o5 SR8 214 Yo 20101 LS SHRAASHOREH o9 scucns

a @@ﬁﬁg-ﬁ%&?@@' ehtX(@bj IR 4RCEn ﬁﬁ%)lg;’t&@erfdﬂ@% Egte (26, 226) having

cutting- head peripheral surface (40), and
cuttinigtheag- henathgs la}nriotfallmgr faee (484)46,5244c246) eatendirgy generally
cutting-head rear end (22R) adjacent the cutting-head
radiglly m%ewml@hﬁ@ftpemmal sfacy (40,401 ng- head (222)

of claim 2 erej.n the . cut ead su pot. sur.
(289 cyingfiead £pup P&@&ﬁtl%é%ﬁﬁ SRE apoa¥igfly Fearwardly

fac?lgg &%&&ﬁgﬁéﬁ %&ag g/f&%%( [é: ﬁggrng@é [%Bﬁﬁ@-héa‘ar Effifting wall
(6Z,Uid) Qﬁtéggz.gg ﬁﬁi@[lysréélfv@éiﬁl @\9@9 filo®n k&cahﬁﬂ %Jorﬁ&f—‘ (56 256) and

cutting rear end (222R) ddj acent the cuttl ng- h
penpheraﬁyl caltirmionflyc éro(nizaﬁk cﬂﬁngmeaétleadmgf faces ¢y 12414@) to the
gun-drill (20, 2%48 conprising a cutting-head (22,
cutzmg)hemddtrallmgaﬁa@e( ', 248)) overne peripherall putting;hea oyngle oc of
hawtlni]lg ? b(pngl tudi nal axis of rotation A extending
greatetithan 1§05 her eal ong and defining a front-to-rear

di El"?th{l&&ga}Qéjadacouplmg wall (62, 262) comprises a rearwardly disposed
cutting-head cylindrical surface (66, 266) extending forwardly to a forwardly
tapering cutting-head fixation surface (68, 268) adjacent the cutting-head cutting
portion (56, 256).

21. The cutting-head (22, 222) of claim 20, wherein a cutting-head stop

" member (70, 270) extends axially forwardly away from the cutting-head coupling

wall (62, 262) to the cutting-head cutting portion (56) adjacent the cutting-head

'~ trailing face (46).

22. The cutting-head (22, 222) of claim 21, wherein the cutting-head stop
member (70, 270) opens tangentially forwardly to the cutting-head trailing face (48,
248).
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direction of rotation R, and conprising cutting-head

and shank peri pheral surfaces (40, 42, 240, 242) and
waeeiosiozy4head and shank flute | eading and trai PETITL2005/000799

faces (44, 48, 46, 50, 244, 248, 246, 250);the shank

(24, 224) conprises a shank cpupling portion (78, 278)

formed at a shank front end (24F, 224F) and conpri sing

a forwardly tapering shank fixation surface (86) and a

23hank  cyhi nditfigahesd (22C221)841 cREhEPH! RlefedftN@Laltihg-head stop
thereof and an axially forwardly facing shank support

niambearc@0( 82)) bbenss radiklly ionavardiy saithiacettingehead§driphieeal surface
the shank cylindrical surface (84, 284) extending
(4&r240heral |y continuously from a shank |eading face

(48, 248) to a shank trailing face (50, 250) along an

Hewi ng A0ELHTRER (Fon23HG0r She A NPt Ahé cfig-head stop

Ut h [ ; . .
ofiibiridonnt oGtk £ Bporily =xEEy bl fing oyuing-head top
4l t141974)ead éﬁa@ﬁuyg rﬂ&’diaﬁg,ou%&aﬂly thoiRgClittihfUreR@aYlindrical wall

coupl i'ng pOF%IOh (B8, 258) conprising a forwardly
(T2 PER) Nand dtduittige-head stopxaill 76,5210 asxeer(diBg aR@§)frora the cutting-
cutting-head cylindrical surface (66, 266) extending
headcorplig pemiondd8, 23%)\toathe satting-bitad topclape (74, 274), and from the

cbi BOAEICRE b ar 3 60 (5, Cuseh-hsgthperigheral surface (40,
zagiti ng- head cylindrical surface (66, 266) extending
p

‘i pherally continuously froma cutting-head | eadi ng
face (46, 246) to a cuttinghead trailing face (48,

2848) al oRe cattimBERl 209 AT@ARLD 1 WABrek Cin AH811PRENRErdly facing
conprising the steps of: positioning the cutting-head
cGfihg-R2ekd) insercheidivte shefake (@), isA343tedibiebwediethrutittingthead fixation
| eadi ng face &6,. 246) facing the shank trailing face
spgface 268)) and| thgaontyingrheedt perpheral sunfaden(d®edad the cutting-head

coupling.portion (58, 258) _into the shank coupl j .

SRR oWYiab, (655 d5 DRitefl 3 BisnEREIE Ko b sdnadiacent the
cut ti ng- ' [ surface (68, 268) and the

Céﬁ%@kﬂéﬁdx tingﬁ%glug;l#%%é (?@6 286); and rotating the

cutting-head (22) relative to the shank (24) in a

281 recti qReORRAALGHead (222) of claim 21, wherein the cutting-head suppot

surface (264) is located between the cutting-head fixation surface (268) and the
cutting-head peripheral surface (240), and a generally axially rearwardly facing
cutting-head rear surface (306) is located at the cutting-head rear end (222R)
adjacent the cutting-head cylindrical surface (266).

27. A method of assembling a gun-drill (20, 220) comprising a cutting-head
(22, 222) and a shank (24, 224), the gun-drill (20, 220) having a longitudinal axis of
rotation A extending centrally therealong and defining a front-to-rear direction and a
direction of rotation R, and comprising cutting-head and shank peripheral surfaces
(40, 42, 240, 242) and cutting-head and shank flute leading and trailing faces (44,
48, 46, 50, 244, 248, 246, 250);
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to the direction of rotation R until the cutting-head

fixation surface (68) abuts the shank fixation surface
w@ 3@p/0z2r9d7 cut t i ng- head and shank peri pheral supP¢BT2905/000799

(40, 42, 240, 242) and cutting-head and shank flute

| eading and trailing faces (#4, 48, 46, 50, 244, 248,

246, 250) co-align.

the shank (24, 224) comprises a shank coupling portion (78, 278) formed at a
shank front end (24, 2245) and comprising a forwardly tapering shank fixation
surface (86) and a shank cylindrical surface (84) extending rearwardly thereof and
an axially forwardly facing shank support surface (82) the shank fixation surface
(86, 286) and the shank cylindrical surface (84, 284) extending peripherally
continuously from a shank leading face (48, 248) to a shank trailing face (50, 250)
along an angle @s greater than 180°;

the cutting-head (22, 222) having a cutting portion (56, 256) adjacent a
cutting-head forward end (22f, 222¢) and a cutting-héad coupling portion (58, 258)
adjacent a cutting-head rear end(22g, 222y), the cutting-head coupling portion (58,
258) comprising a forwardly tapering cutting-head fixation surface (68, 268), a
cutting-head cylindrical surface (66, 266) extending rearwardly thereof, and a
rearwardly facing cutting-head support surface (64, 264), the cutting-head fixation
surface (68, 268) and the cutting-head cylindrical surface (66, 266) extending
peripherally continuously from a cutting-head leading face (46, 246) to a cutting-
head trailing face (48, 248) along an angle @c greater than 180°;

the method comprising the steps of:

positioning the cutting-head (22, 222) and the shank (24, 224) with the cutting-
head leading face (46, 246) facing the shank trailing face (50, 250);

slidably inserting the cutting-head coupling portion (58, 258) into the shank
coupling portion (78, 278) until a contact is formed between the cutting-head
fixation surface (68, 268) and the shank fixation surface (86, 286); and

rotating the cutting-head (22) relative to the shank (24) in a direction opposed
to the direction of rotation R until the cutting-head fixation surface (68) abuts the
shank fixation surface (86) and cutting-head and shank peripheral surfaces (40, 42,
240, 242) and cutting-head and shank flute leading and trailing faces (44, 48, 46, 50,
244,248, 246, 250) co-align.



