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GUN-DRI LL FIELD OF THE | NVENTI ON The present
invention relates to a gun-drill assenbly having a
detachably secured cutting-head, and a single,
straight flute. BACKGROUND OF THE I NVENTION 5 U. S.
Patent No. 3,304,816 discloses a nulti-section drill
separable from its driving neans, which uses a
coupl i ng mechani sm of a mating undercut arrangenent
in the formof a helix on corresponding nal e and
femal 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) 10 conprises a
hol I ow 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 th%gm@ﬂﬁﬁLLits full length and
perpendi cular to the rotational axis of the tool; and
a back taper on the helix. The driven section
(cutting-head) conprises a generally cylindrical body,
15 an undercut on the body formng a cylindrica
section thereon; an enlarged coaxial -2- flange on the
cylindrical section; two non-parallel edge surfaces on
the enlarged flange, one edge having a helix thereon,
while the other surface is flat throughout its ful
| ength and perpendicular to the rotational axis of the
tool; and a back taper on the helix. Cooperation of
Eﬁ@ﬁﬁk@ﬁ?ﬁEﬂﬂﬂhﬁ@rﬁﬁﬁting'head and the undercut in the
shan ornms a conpound | ocki ng and driving neans, as
the flange is firmy. engaged between the two |
non- par a HedATesshf Juygidonyrelalesdo @ gupr-¢iyll pesembbnhavipg 2 detachably

P RELH R BAR BB B B i g porti on,
SO

BACKGROUND OF THE INVENTION -

U.S. Patent No. 3,304,816 discloses a multi-section_ 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 thfoughout

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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I
that the two flute surfaces on the driving portion and
the cutting-head are nutually aligned. 10 In order to
achi eve positive lock together with accurate
rotational positioning, the mating surfaces of 816
nmust be ground to exacting tol erances. However, even
i f these surfaces are initiakly precisely fitted,
deformation during work nay cause di mensi ona
vari ations, and because there is no definite

 Hlsnge jorike cybndsjsal eeq@nochr\m monrperallebedge smfacehenpghe replarged

TBef 8 et Bvies L Fen mpRer S o BB R 8 PO R i
Fll $HEEAnd b&?éﬂ(ﬁ&ﬂiroto {RY Botatidral has iof Qhe ﬂ}'of fandWl backl tﬁper on

removing th ip, and disturbance to the fl'ow of fluid
alavd heli. p Coopetaiien ofidid flangsi orc thet mwtmg:httadrigmdhéladmdsrcut in the

SR 5 b GPBONLIEHiT B 8 G ving reaas, 2 e BA@e gt iy engaged
%HMéeHQh@ﬁ%jn E%afalﬂgl sutBlcbOYE ﬁ{eecﬁiﬁn%&?{g%ﬁ %mé'tﬂegcyhndncal

section, there preventing precise gnnent
Eﬁ)rﬂnmt cwﬁethm cithieg-thand sapitoted 0. thSholRat slebloe oBth]:&BwS‘@pmudn S0

Re dIS ose a_nmu)ti-section gun-drill., tool in
Tﬁcﬂ“fl‘lﬁﬁfiﬁ Wethe drivingaRprHon end Biecupashead s gutally

gﬁgl??dally together; the threads are helical in form
W a specified hel i x angl e range for |ocking the

mal e ang {nl%@P & Léiﬁ%dfsﬂ&ﬁ}(eg 2{351(2g&éé%era%thhg%[ﬁfﬁgsﬁotauonal

I
for coaxially aligning tions

positibsiag, the mbeng wiifaceg-dfe8ds GaP HeagretindVitd kxadting tolerances.
abutnent on the shank, with the tol erances between

H%‘?é’% e i these sutiagen fire iisialy pepojselshted.adaformationcduring

head th d
iagl may Rahod A eioR heBlions) En BitAuld R Ad' AEEAGE rotational
kﬁ Ko QoI ol b RotAtcAp Bie WhrANn trofafUR14aNS Eablh bitdr -e3pecially

neans can cause the prob ens nmentioned above, i.e.
bndg oforking aldadmalthatbbyyniosing, theov eotationit ahgmgent leading to

di fisulty ipareoving the Lip. and disturbance 1o the o s
and chips. Additionally, since the cutting-head is inserted into the driving section, a
clearance fit has to exist between the cylindrical surface 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 furning 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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and chips. Additionally, since axial alignment of the
cutti ng-head and the shank relies on the exacting

t ol erances between the shoul der of the cutting-head

and the 5 abutnment on the shank, precise axia

al i gnment between the two parts is difficult to

achi eve. Anot her exanpl e of getachable tip gun-dril

is disclosed in U S. Patent No. 2,346,546 which shows

an arrangenent for extending the I ength of the tool_ by
dneanscap Cavsg the poptiems mepdonadcabayp, igat lgspof rotational alignment,

el PSR, cadly SR enABGR RERE S0 Trimale & sty of i

and chapy. eXeditibhAIBY ihce Axfal QESnMbt JFthe Ruithplieaa dnd0he shank
transversely to the axis of rotation of the gun-drill,
italigs ort thesexadiangetolgrannes hgtwaen dhe shaulder tof ghey puttingehead and the

shapk. However, , cutt. ng-.neads (or, tips de of . ..
PR SR 45 5Py Rietiad G AL LEmiet heryBEH, e Techutp s ifilt o
Sichiegsed hard nmetal conposition, are difficult and
expensive to cross-drill. Additionally, such pins 15

conpl i capfoth@Staklphd bf ae@el%vleegbaggﬁr&mt is¥isdl&Rd in U.S. Patent
k. U S. Pat. No. 5,971,673

cutting-head in the shank.
N A, 3csi6awhich shovds a1 hrrimageiment fordatendinglthe lengtit of thg tool by

R S bR B 4 S5 1 S PR
S SRR SuRBP by B B B o

taog3Fpih &diichas $nsertéd fraisverselyadtthd axid eBrotatidn lofahe giubdrill, into
cutting portion is rotated rel ative{l%to t he t ool .
[5ERpy-Dotes Papsiagthronsghs the itip and)the skankj Hewever, cuttingrhegdefor tips)

whid e [ e, projectipns t.,o _enter .the reces

Age o, PR e p At SRR pulif of Ry Bp GG Barg meta
Qf)m}pbﬁtiﬁlhl,t arendiffidult R ekp&Bi 1o erdhs-dSH! f Aagithally)Ssuch pins
tool body. However, the drill disclosed in "673 cannot
somplichase installation and replacamentrod theatusting-headgp ting shaslui r ed

by gun-drills, where the cutting tip nust 25 support

and gui dé. §.Fat. N B0 71073gdiselpses ta wish dull dMalvingarad detachable

lateral ly, - ssure drilling a, strajght_ bore.

el D oot fevio Thad epadiinertroding taivgb die fopl body and the
CRAMB ip?eTo 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
suppott 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.



applied to cutting-tools having a single flute. -4- It

is an object of the present invention to provide a

single fluted gun-drill having a detachably secured
cutting-head that significantly reduces or overcones

the aforenentioned di sadvantages, while facilitating
qui ck and sinple replacenent4 of the cutting-head.

SUMVARY OF THE | NVENTION I n accordance with a first

asplas awpbjettef thepresmnt investiin orprotides e singlqﬂuind gmldal having a

drjll haV| I tudLn is of rota
e sotred X iRheShepd Dy B hcsfit - ol Bl BPigtomgs  the
afor@haitions &sa(al’adtagémpﬂhlﬁ Rgilnatigt fuiclg-aheasimpiet @plaadthsht of the
sec red to a shank; the cutting-head conprising a

?%b portion adjacent a cutting-head forward end
and a cutting-head coupling portion adjacent a

cutting-head rear end, the cutting-head coupling
SUb@ﬂﬁﬁé%OEaﬁﬁiHﬁVE@TgmﬂaX|aIIy rearwardl y facing

cutting-head support surface and a generally
frustoconical cutting-head fixation surface tapering
r adlraddcyrdamwawith y firkt dspect @f tiengiesegt foventimdihyretiopruvitkd a gun-
e cutting-head cutting portjon; fhe shank conprisjng
iy Vel PR 5,0t DHRBy Al iaiEce Jrvaiio-1eat WaFhonand a
dir€tidn of R&taSPRK akPsithpritehP® wmﬁglheaaode@échampgeaﬁe@w @!;ﬂaxk the
forwardly faC|ng shank support surface and ener al

|y
cutfipgrbeaslc epinRIENing gheuiting pszmonoadjag@ntf &d@lﬁtfmﬁlﬁﬂd rward end and a

cut?ﬁ%h@zls% E%&Jtl&a %e'i%it&t %)i:tu?t chaFr dtlhx ch fp@rhgﬁ’d coupling

mhereln t e cu
porltiion atormpmissigr ﬁtacaenaé]yt sadearplyr faoher abttiyg- homln&mpwﬂu sirface and a

cuttin ad flute l.eadi face
ecrcf) RysinieaF edtbeciead | Piayor suifec, forrnd ciiisin oyadly while
extB@fih® Meiatdl ARGk &S RBe SifiakBkad Baﬁng %m@ﬂ dhé @ﬁarﬁchaﬁﬁpnsmg a
fixation surface extends peripherall % cont i nuously

shank orpupling, parion] fpreed edd whakaawer gnd hihakshenlycguplng portion
coﬁlgér?énllé ﬁ%ﬁq&lﬁg}g&% fgcnsig Mk@ mﬁfﬁce g%q%en&%fl?f frustocomcal

eater ecure p03|t|on
shank dtkatiou plrifacg tgwe—ring oadialiy utmedlshﬂnle ooerpling fprpendtyi ’@Iwards the

Shemjgt Forr\lvgr%k (9 wﬁcrc%nl Yhe cutrth g—head fixation surface extends peripherally
continuously from a cutting-head flute leading face to a cutting-head flute trailing face
over a cufting-head peripheral angle ¢¢ greater than 180°; and the shank fixation surface
extends peripherally continuously from a shank flute leading face to a shank fiute trailing
face over a shank peripheral angle @s greater than 180°; in a secured position, the cutting-
head coupling portion and the shank coupling portion interlock co-axially, with the
cutting-head support surface abutting the shank support surface; and cutting-head and
shank peripheral surfaces and cutting-head and shank flute leading and trailing faces mate
and are co-aligned.



cutting-head support surface abutting the shank
support surface; and cutting-head and shank

peri pheral surfaces and cutting-head and shank flute

| eading and trailing faces mate and are co-aligned. -
4a In accordance with a second aspect of the present
invention there is provided4a- repl aceabl e
cutting-head for nmounting on a shank of a gun-dril
having an axis of rotation R and conprising a

cut i pheral surf -
cut 1 R3oRERC: BRSEPERa pibte! & Rl PRy iy paoviced o
reptaceablid cutindraed fop umhnﬂi‘@ 04 bhadR oAd] gv@eitll aving an axis of rotation
gttln - head rear W@ an aX|aIIy extendi ng f| ut

PRGOS £ioHGR sl WA i erfipafl SHEE Portion adjacent

a cﬁ‘?ﬁfngfh@hd‘ ﬁ)rwgﬁﬁgﬁcfil |dﬁttﬁ%%e§!1|c¥uﬁlﬁlgt ﬁtﬁtl&y'éﬂjh&ﬂt Reafling-head rear
(gerlp eral surface; the cutting-head coupling portion
en

endan sxislly ewtendinzfluty hadeg m@a—beaﬁdeadrr@ mdtttanlr@ fhecs ¢xtending
ge%)&ia?l@%é{hﬁ%y {ad;( ﬁgl%rlttﬁg qlegd mééﬁ&%'eﬁg sﬂ‘?a%?,r thé % gé glg'ftu{\?(!ﬁlglmg portion

corppnmlig)m axidllyp eafam:krdl}afabmg cummgmeuab uqipﬁrrf uefed, laed a cutting-head
tt| hea | eadi.ng face to the cutting-head trajl
oo g Y G g G N S B ST SHOPEPpoBAR perplerally
cordin@aisy fiofpthe lB@ingtiad QeHdidgficd %%&%ﬁﬁ%ﬂ&d@lhﬂg face over a
conprises a rearwardly disposed cuttin
peraahletah ¢pitingthesd rahgleepef egmmgtham rlﬁa?, dﬂhy quifing-head coupling wall

cor o Ry R e bR at i bl SR ERE forvaraly 00

forarﬁlfdd)y epaig thtiﬂg leeall ik attbrahipfacd ac@:icehthﬁe piitis@Réad cutting portlon
i nv ntlon t here ISﬁ@TOVIded a nmethod .of assenbling a

gunitypeordapegsithss trd, anset ph e Bisgem aveation dhwre if peovided a
megiéﬂ A dskdmbiiiava %gn Aril] Akl r}:?l:utﬁﬁé ﬁeélif aldPh 3hAAD tf gun-drill
ext endi ng centr al therealong defining a
havfing ﬁtlong;tqdeati agfisr crtomlnnahctandmgmtr@liy ﬁferframngt andnde@ning a
ing cu n
froxgtnt‘rafrgﬁér@ egtion zg1d ént'ec{1 (t)}e 3 atlgn ihgrrl] C(}Iﬁl}fb smg| Cglgt dﬂgﬁhea% ﬁ‘éd shank
periphatal Bm@cfeﬁaﬁs cuttlﬂg—hedaladilld sharflbflute degaling asl @alﬁii@ﬂak:es the shank
coupling portion formed at a shank front end and
conprising a forwardly tapering shank fixation
surface and a shank cylindrical surface extending




rearwardly thereof and an axially forwardly facing

shank support surface the shank fixation surface and

the shank cylindrical surface extending peripherally
continuously froma shank |eading face to a shank
trailing face along an angl e cps greater than 180; the
cutting-head having a cuttidbg portion adjacent a
cutting-head forward end and a cutting-head coupling

corpmistei;(m shahikacapling poidli lﬁgmeéaai a Eshnnle fichnt fehe and compnsmg a

forfihy AR vk el R B &0 PranRc S hnfied Loty slignaine

reaﬁsyérdljdhereaﬂ anduhfagially f@wbRig fanﬁlgrsﬁmpséry sirfaeé eRfshardfikation

rear ggé'fa0|ng cutting-head support surface, the
sur Bmgaer% PlRdrqabsrrkge Fhf@@dla&aelim@raélmcpn%w@&érom a shank

| o.
B e v e
hawng &icntjing qmdltmraijdcemtga ém—h@ddngwaid eatdghe a (cpmn-rheaxt esupling

han .180: ne compri,sing.the steps.of: . ..
poR e P head e i B e <SRG rion payeprising a
for@atdly ng?dmgd clugiaghheg ffixagod aaifaee, t hecusiintical r@ylinldﬂ&l surface
face; i dably inserting the cuttlng head coupling
extgrsting srarvardly ol i EaAHgfapige tuiing-head ispppert surface, the
r e .t t n
cubRHE, i SALEO LR NS SRR (B0 osenting
pelmherad;lwtcbhmgldudad"rm auiting-teed ddadinghfacektol a‘lc:latlng-hendt tralhlng face

posed to the n of tation R unti
aloegﬁ?.aﬂgleﬁp@a%feﬁf&'g@ 50 B Bewod snenine 1 ne oF: Rsitiopipe the
 cutfig-hasCar the CRbAK %nﬁé‘@u@lﬁg &Q@ﬂ@ﬁd&%rfa&h Efcﬁi Hrsﬁﬂﬁieﬁalhng
and cutting-head and shank Tlute |eadin trai

face;adidgbly gnsgrtingnthe cgtting theab soupbig porfeongnte- pushmmpb@ portion
r,o e d i .

R s R0 D AL il k. ssaion

surﬁana;dzmdt rotading rthes elsttlsg?hedd @hutive mm}td ghgnk aad dﬁmctdm dpposed to the

nk .and, t he ttin d_.conduit rlse sh
dirgg i I PETGD Tl B CHEE R eR A oG eh oS fixation

surtA€ a6 tchmﬁg HRgR and SN Igenpmarsumbéssanaedu&gl HEEE %ﬁa @Eank flute
and aligned when the cutting-head is in the secured

leaghing ipnd Bpiling fachecasiignk. The cutting-head and shank
conduit inner walls may neet the abutting cutting-head
and shank



support surfaces at cutting-head and shank conduit
apertures, respectively, so that, in the secured
position, the cutting-head and shank conduit apertures
overlap. Generally, the cutting-head peripheral angle

(pc may be substantially equal to the shank

peri pheral angle cps. Prefersably, the cutting-head

peri pheral angle W and the shank peripheral angle cps
nayIfUlﬁSiw:hIthe rgutgibl 12139 beFpmot ivled \piﬂefaeﬁla'ﬂl o;ondmih ewhich extends

t t,i ng- hgad ri ra
axifhh MRERR SR bR Ot Mt BT o0uR 5558 oo stnk and
cutfmg‘-hmrcoﬂdﬁfsﬂha bhank ahd éheCaiittiriglgeall eattiupe Ed)tﬁ@@'e%hmﬂﬂﬂid&:uttmg-
the s peri pheral angle cps. may he

heaﬁ*yiﬂngam ipnery Halls b Hhatihend thnuitng @ﬁ%ﬁ@n@abﬂm ‘walls being

ma@Hinbak8 PR Reed hRtcud hAREPENEE %eélﬁ\éd f)&lﬁdﬁem%é Shék. The
rotation If desired, the cutting-head coupling

cut@wh*?adrandﬁimdmﬁpdmt enngr walls imay nieehithe abyﬂtmgu duﬁtlowhead and shank
I fron1 he uttln
sorpll e B PSRt b ER A PRE Rl 35 3 in e
sectuled pomtmm nige duet) lhaaadnah ghﬁla«:endu@t dpapuresibidriag- head
tralllqgl face, ~and the shank coupling portion, nma
Ya

con'gFpes t%%ﬁkngcwﬂrmﬁpkfaﬁl gl B¢ @ameemwﬁgtlaﬂy equal to the
ron1the shank fixation surface and
ﬂmﬁ%?éﬁﬁéFg %ntinuously fromthe shank |eading face

t 0 Preferstitgnke tuttind-hewd Jeripherallatipiecqd biyd theRBank! pigipheral angle s
ﬁttln? head is secured to the shank, a first gap nmay
may be shaller thaid7 Huously C|rcunferent|ally bet ween t he

E;It Iﬁrg-gl ?ﬁ%& l?l%,f a@%{tﬁ%&eﬁﬂ‘ ?Elglg}% da'l %ngl%gg%/&g%h% hank peripheral

angbebymenbt beweed 220gntes0f. and t he shank internedi ate
surfaces. Cenerally, the cutting-head coupling portion

may Yelo ﬁﬁ’pheg ebrafesably. i - ﬁgg@g Beaglp peripheral angle ¢c and the shank
peripheral angle @s may be 235°. i

Typically, the cutting-head and the shank support surfaces may be 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 may comprise 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 may extend
continuously circumferentially between the cutting-head cylindrical surface



menber having a cutting-head stop wall facing away
fromthe direction of rotation R and extending
generally axially forwardly away fromthe cutting-head
coupling wall, and the shank coupling portion
conprising a shank stop nenber having a shank stop
wal | facing the direction-&f- rotation R and extendi ng
generally axially forwardly away fromthe shank
andcthe phankgeyhialtical Fhidaceyind agetmeldeaptogy exsthistwemythe cutting-head
rise.a general radially outwardly facing
andgtﬁ?n‘g?aﬂg-uﬁgg%ﬁa?f?{ ?uﬁ%#‘?sc al wall and an axially
r eaGwvakdlyy thecitfifg-Bedd cagling abdri@Pmefl domprisg®d &ling-head stop
shank stop nenber may conmprise a generally radially.
memAGEhAY Mg & ariinggheadstie wel facigraveay) fropathe difrgtion obsatégionyR and
tERENPE ST AGING SRS YRR BGE thd G RGN couplihd & d th
eXseé%?%de pgsifign,_; eycutging-hea §§%p mé?ﬁbaﬁ% ?hgm ©
shagk genplist portival dompaigingushanlF siop membsr bhdngiblshank sfop mell facing
d .t gn hi.,rd aga .exi st _befween t he
the i RaRH Bl BRI Byl ) £0IR the shan
couplihg wdlli Tal cuntilghhead etop fngnhtiee inagreefn@risadd yenceallyaditily g@ardly
may exi st between the cutting-head top face and the
facigg &ﬂwns-j*ﬁm? @Eﬁﬂﬁl ‘wg@nﬂ@a,ﬂ%y ssersbly peag el fead top wall
and’ 8¢l dhaniE Wioh! MBmB&akhal HoRIpABE a8 BedH] [RASIYwREly facing shank
l'ocated between the cutting-head fiXation surface and
cylindecad iealli ang -aneainllydpivpindly {hcing sliaak éop fagedreferadky, aik the secured
r . fac el I, at r may be
pos ik AEa Aors DA pd Mo SRt iy 368 0 e
shalhiethee prqftrebly] s thid saredVisitidnhe thirt t gapgmbe adist Hetween the

secured ..in. the shapk, a second. y exi st between
m“?ﬂ%ﬁ%ﬁfWPﬂg“ﬁggafﬂﬁﬁﬁﬁﬂ%W&cyﬁngﬁggﬂg?e sur f aces.

Al teein@ithMepéferdblly, RSB AP GHayPSait HeBReendht @afingMead B face

exi st between a dgenerally “axially rearwardly facing

andcthe shank19pclaee-r ear surface disposed adjacent the -7-

o IR0 B skt Rl S5 AP SRR S oy be
locatel] hetemtn theeutingricad fixiticlr surface and fhecmtting-head peripheral surface,
and an axially forwardly facing shank intermediate surface may be located between the
shank fixation surface and the shank peripheral surface. When the cutting-head is secured
in the shank, a second gap may exist between the cutting-head and shank intermediate
surfaces.

Alternatively, in the secured position, a rear gap may exist between a generally

axially rearwardly facing cutting-head rear surface disposed adjacent the



A net hod of assenbling the gun-drill of exanple

enbodi nents of the present invention may conprise the

steps of radially slidably positioning the

cutting-head and the shank with the cutting-head

flute | eading face facing the shank trailing face;

slidably inserting the cuttii-ng- head coupling portion

into the shank coupling portion until a contact is
cutfing-head cgbndueahsurface end 4 gongrably adially fawiaotly Sacirfgsbentarelr surface

. the shank, fixation,.surface. and rotating the
dls%(ﬁf: q ?‘ﬁ%‘i“’ﬂ%%a sﬁa&k&y P@%ﬁagswge'shank in a direction
oppAashethbd of hescibliagt the pudidrillr 6t afdngile Rnibodinkt@tsS6IC the€stesent
. position, until the cutting-head fixation surface
invemiiondngyeonyMiss ghe stenepfiratially slidably nostiioning the eytiipgrhend-amd the
I _Bedin : ) (AN
sha%ﬁz %?ﬁ“zﬁl%@v@ﬁﬁ%eaﬁ Bure h@éﬁ?ng?'tfé&n%@bg thgghogg( grﬁﬁtgﬁ éfgc-g, bably

: For a better u tandin
insqrting thetcuitmgdrend soupling podticnhinte thewhanfrecouplineg partion batil a contact
. [ 4 { 4i.n_pEacti .eference w |l no e..made .t 0.
is f;& eédag%grgr%na%lfi (ﬁ%ﬂﬂ 9%%8 ﬁE&g’l{C’IOIil ﬁul?é\%ﬁlaélﬁn thﬁ':isg@\ﬁllf%f%m% surface; and
rotgtiag Ihe etitting-headevel afve ao ghn sichink lih al direaticw bppssed toviehdifection of

first enpgbodi ment Qf the present .inyention, with a
mtaémfﬁ Pfggﬁésaur Bt e (5 e afieethac ian wutapnabits Gis shank
fixdtiofl surfade nd PhectRiRdRMd f%gl, SRBCH L She/dHadk Rbp WAR.

gun-drill shown in Fig. 1; Fig. 3 is a rear

perspective view of the cutting-head of the gun-dril

-BR%P?ESERI@I@BFQF.%W&&” ting- head coupl i ng
portron: Fig.

i's a rear view of the cutting-head
shown in Fig. 3; Fig. 5is a cross-section view of the

cutting- head taken. al the line V-Vin Fig. 4; Fi

6 i KT 4fightn @F@B@&qof?rﬂe RACR BY SRR WA ghd beghe _Sa%le may
be Sifedbit ih pPRSM8 referdricd will nowdse fihdb to’thk Scnifaliihg Ardvwihgs, in

view the shank shown in Fig. 6; Fig. 8 is a partra
whighpss-section view of the shank, taken along the

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

Fig. 6 is a front perspective view of the shank of the gun-drill shown in Fig. 2;
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line VIII-VIIl in Fig 7; Fig. 9 is a perspective view
of the cutting-head and the shank shown in Figs. 1 5
and 2, in a released position; Fig. 10 is a front view
of the cutting-head and the shank shown in Fig. 9;

Fig, 11 is an axial cross-section view of the
cutting-head and the shank t-en al ong the pl ane
XI-XI in Fig. 9; Fig. 12 is a side view of the

gun- shown in Fig. 1, show ng the

10
cutt %ﬁ% %@aﬁ%ax@hﬁmw theshepk shesainddigp®si ti on; Fi g.

13 |s an_enl arged cross-section taken al ong the l'ine
X115 B iin i Rprtial 2 crossspRSHPIMGVIEW @6t Hiel shank, taken along the

tt| {}f@ shank coupled in the secured
q Si t| on qn%ﬂ s an expl oded perspect ive view of a

- g | d di he.
Sr“esi“i f’.nvevne?ﬁ%%ﬁﬁve%ﬁg\i. ofttefafing S Hag e R v A Ties. 1

\in@', iif a fel&idtd pogridead of the gun-drill shown |n Fig
14; F|g 16 is a rear view of the cutting-head shown

i N FiFgg, 1095 a Fidat vibw dfShécut@id-held &H%@sﬁﬁﬁ%&ﬂn o ﬁlg/rgf

the cutting-head taken along the |ine [ --XVI'I
Fi 9. Fid9:1130 afriatial %ﬁ)sééecﬁ‘ioﬁﬁz% oP BleSRRER 1é H@advdrﬁ‘%QfsheIﬂTcetaken
shank of the gun-drill shown in Fig. 19 1s a

fatangttharlant Xli-eXl thidgshank shown in Fig. 18 F| g. 20
is a partial cross-section view of the shank, taken
al onEig hE2 |is n@ sideXviedX dfnthEi gurit8rill - ghowr gn Eig. ils shotvig the
Vi ew é un drill sho i.n Fig. 14, show ng the
cuttmg and ank in the secured position;

Fig, 13 is an enlarged cross-section taken along the line XIN—XIII in F ig. 12,

' showing in detail the cutting-head and shank coupled in the secured position;

Fig, 14 is an exploded perspective view of a gun-drill in accordance with a

second embodiment the present invention;

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
XVIE--XVII in Fig, 16;

Fig. 18 is a front perspective view of the shank of the gun-drill shown in
Fig. 14; |
Fig. 19 1s 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 and the shank coupled in the secured
position; Fig. 22 is an enlarged cross-section view of

the gun-drill, taken along the Iline XXIl--XXH in Fig.

21. 5 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS A
gun-drill 20 in accordance with a first enbodi nent of

the present invention is shagwm in Fig. 1. The

gun-drill 20 has a direction of rotation R around a

| ongi tudi nal axis of rotation A defining a

f r onfFig.o2baicka dbp ecibwosf thaGuaalily sb@sn an Bigl ti4)gshoeamtt the
22 detachably secured to a shank 24 at a shank forward
snifingsead gnd thesshagk eoupled injthmsecpredmesitionext ends

axially along the shank 24 and the cutting-head 22,

and g3 iean calpagadgcrastisachian vigyy of #be gupglrilygaken along the
IS a_tlu angle y to each other. The flute
ﬁ%ﬁ??%@ghn f?gﬁ?éﬁg faces 28, 30 neet at a flute apex

32 adjacent the axis of rotation A. The gun-drill 20

further conprises a fluid conduit 34 extending

DEPAILED DESTRIPPIQN OK PREFERRED BMBUODIMENTSer wal |

36 and a fluid discharge outlet 15 38 at a

cut L ng- Read 5o vy 6 e AR5, WPR H3P chtbiiong 193l ARcsen
is mounted®i n an ™ operational, 'Securéed posrtion 1n Fre

siadniioR 4s showinin Mg e arh -GiIBPK hied Hipéttion lof rédfibeReFound a
40, 42, cutting-head and shank | eading and trailing

flengiwdimal axig of zetatign A defining at fromgoreckl diractionh and comprises a
copdui.t i.nne l]s 52 4 t d are cp-aligned.
SRR eah VKb e o i 3 o il 24,
Higld, RBaiBRAHuR 2 6CATRIds SEMI }ﬂk@lz ' - :
gcﬂjlggéen?&tﬁheucut ti ng-dltswzia%ﬂ ?g}(\%%rtgyg%d 22@8&4}%@;@&@@ head 22,
end compribexddading apd tmgingdhtdsA8, 30, didpaednt adlute angle ¥ to each
cutting-head rear end 22R thereof. The cutting

e8eri dhe Butedaadng e irailing faces A8y cvert et # Sytepipendy adjacent the

3 52T A, VR A
aiial19 Eeretbiibugh] Edingisi 4l SorfduitGHAEr A3 6 Fbd ¥ ﬂﬁfcpd‘ibgﬂgﬁge outlet

cutting-head | eading face 44 to the 25 cutting-he

88 ait lai qughirfgalead 4orward end d2al IWhémthe rasttyngF hemd 22his mounted in an
tti.ng-head ' I

cc:)gera’lagxgal, ge%ure%elgcl)s?t?o%r ?n the shank 24, cutting-head and shank peripheral

surfaces 40, 42, cutting-head and shank leading 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 Figs. 2 to 5. The cutting-head 22 comprises a
cutting portion 56 adjacent the cutting-head forward end 22y and a cutting-head
coupling portion 58 adjacent a cutting-head rear end 22y 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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surface 40 to a, cutting-head coupling wall 62. The
cutting-head coupling wall 62 -10- extends

continuously circunferentially fromthe cutting-head

| eading face 44 to the <cutting-head trailing face 46

and rearwardly away fromthe cutting-head

intermedi ate surface 60 towaggs a rearwardly facing
cutting-head support surface 64. The cutting-head
conduit inner wall 52 neets the cutting-head support
sxtdnde eontmubdsig ciraumtirértially Ifmdt}mmnctmgtheapdeadmgfzﬁeﬂat to the
The_ cutting-head coupling wall 62 _conprises

ratingaheady Talingodaer 4t #mdn gﬁH@’éEfﬂféyP‘iVﬁ!ﬂrffE@I thgyr Fl&&@g-head

GheBhAFE A o 0D 5 PRSI B s

@4t The Gulit@chehll Xoh&db it AN S208eete Heetitiinghaad alp ysrt surface
forwardly while tapering radially inwardly fromt

dtatiarcyttimgehead oomdulif apdrinrefi2asur f ace 66 towards the
cutting-head i nternedi ate surface 60. As best shown
in Fig. ’Ehe tchémgthetad ncgpupba@l vl 21 eanpisies 25 2earvertyl sdisposed

(&gq:f ﬁlﬁa Y { &Eg‘td}l(ag!%fllf&ljlﬁa@-]%nl?ggﬁl gsgltplg&g s?rﬁ%ﬁ;? 64, and
Bforvfafdlg " @ispabed @@n ! SRR PERNRER] fHAHBI fdface 68

ang e cp and 270 nore commonly
legtending aXP0lyafodwadD; whﬁe aapecing asdisllyintwardly ffora ke cétiiog-head
enbodlnent the cutting-head peripheral coupling angle
eplindrical surface oG iavergds %%cutﬁ% heagt termediate) sudags g As best

ﬁ@??&{ér ﬂyggg % St g}%aﬂe?‘gcgsqumﬁ k?‘g’?‘ela?ir% %5% ?‘ i noogtinuously
uRBdréntaly ARG PaltinnBE peripHehPsRpliflg angle hich i t
t@%tl né heag g?%p rre&%%r 70pc|r§ boundgd %y %lhrq)eceW o 18 BreAtEr

$han‘ wﬂés Gcaeraﬂy, dha eutahg-ylemhphrmhlegal oonphiag dhglefmlsrbgtween 210°
t] Ilndrl wal | raI i all
e/t gt r?gn%m hoieeng S0 D E8) & In e dafqen vith o

| :
SHEGACDAPPOImED 9, e Al Bl BReE ]fg&ﬂﬁﬂ&% ya“éle % i
\abplioﬁlmately 233°

The cutting-head coupling 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 cufting-
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
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extending generally axially forwardly fromthe
cutting-head internedi ate surface 60 to the
cutting-head top face 74 and generally radially
outwardly fromthe cutting 25 head cylindrical wall 72
to the cutting-head peripheral surface 40. The
cutting-head stop nenber 70jjapens tangentially to the
cutting-head trailing face 46, axially -11- rearwardly
to the cutting-head internedi ate surface 60, and
remtivatdlytocthe wattitpshead irtérerediate surfage 6@z dpedialin evntaardly to the
surface 40. ‘Attention is now drawn to Figs. 2 and 6 to
guttinghsad Rerdispl swgassAt i on 78 is I ocated at the

shank forward end 24F and c¢onpri ses a shan oupl j.n .
val | 80 AUSTlRP dhnaw dsAYE to BHES) %@8@9%} 8 "R Warl SRpHiRE portion
Lo ol . _

A B SPat 5Q S 20y el A5 iy 0
el esterdsd ednimnghsly foginnererialln Kranl Rpshank sleadiag dad248 to a
The shank conduit inner wall 54 neets the shank

shankoirziling fagead® of thexflute 26 andk reasyvandly townsds arierwardly facing

The.shank_ coupl ijig I 0 ¢ .i ses arwar.d|
PHTERReT R 20 T sl ORI Gt ed 4 REIR IR g pypport
Suithdeq2dt ARhANRbRELR Aprffe S#ANK support surface 82,

and a forwardly disposed generally frustoconi cal shank

fixati 0nrlﬁugﬂa%kec&&ﬁingxsvamﬂonsmﬁ%sﬁs%hIa/réaewan | ispdséd 8hank
tapering radially rnwardly fromthe shank cylindrical
sylifdaivel fvfate8d redtendinzdnwaditictiod awaynfroshthalshank support surface

i nternmedi ate surface 88. A __shank st.op er 90
8% endia Ewmryrdly dhisnosed §ﬁ‘&TTP<“¥ Pﬁfé'lap%l_t §$ﬂg§r$%?é@n8%{rface 86
B PR Rl DGR e Aty VR R0 s

siaidsichl suptdce 84 WWhRIE @ BBwiralyofabiag shinM Mtdraediag: aifaok 88. A
top face 94. A flat shank stop wall 96 facin

geandr iop membey Oftaxsdndy awaytiim dhg elmnkdntemedigt%a‘wfane &8, and
ext ends general.l jally f dly, f t he. sh .

PRRBRSSH ﬁ@eﬁh ra el anverdl i, Gopel il Sl 93, which
g&@ﬁ&aﬁbﬁﬁ tflé\%‘xla@:kl Hx 2005 WatAley8d oA Tdrerdty #ltiing shank top face 94.

Indrica
A flat shank stop wall 96 facing generally tangentially in the direction of rotation R

extends generally axially forwardly from the shank intermediate surface 86 to the
shank top face 94 and generally radially outwardly 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.



20 92 to the shank peripheral surface 42. The shank
internmedi ate surface 88 extends radially outwardly
away fromthe shank fixation surface 86 to the shank
peri pheral surface 42 and continuously angularly from

- the shank |l eading face 48 of the flute 26 to the
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shank stop wall 96, while tha2shank stop nenber 90
extends angularly from the shank stop wall 96 to the
shank trailing face 48 of the flute 26. 25 As is

bett er sAdRtiomismoy drpwnpeEies: Rdo d haSreying the evtting-head 22 to

f .and th k_coupl | || : .
Mk o B Rt oot B Bt Bigra S ghe outting-
HRad Wadaly faSe 34 Bafim h Ahdnk tPAIRS f4ce SHRARA e duttge-heAboupling

peri pheral coupling angle (pc. -12- Attention i'S now
droatien 58 wjapsnt thet shahk . coSpling ipogionh®s, canidt $liding ¢leed c@Ping-head

to t hank 24 i Li shed. b itioning the .
(Dbl DREIRR 58 inia fia ABAK, COMUSE PIGAR | 18 HR NG tiencting-head
f i L. t . )

(BB shitSoc bl 1! hu O ARS a8l 86, 03 (kb I RADE the

pottingeitead®2. Rudatidni of thg cittieg-hedd 2hgldiBedo thecahditk 28 @gainst the
portion 58 into the shank coupling_ portion 78 until

tdiectieon of fgtatiendR of| thetgusrdrll 2P pesitems b toyttingehead a2k in the
fi ' .surf 86, t i1i f th

S BOSRU 85 Figh Ao P2 VAR B Tk Shhe gion 78 fuly
leabélbping the chite Sf{éﬁ&”éogﬁl_i@lgﬁ&ﬁﬁﬁ sgheTo dih&Rd tRNoutfing-head 22
rotation R of tﬁe gun-drill" 20 positions the

diuann ithey sheekd24) 2he rutting-hegé @2risdomtsi talaivesthathe shank 24 in the
Fi.,gs. 1 and 12, with the shank .couplin ortjon 78 _.
1491%990“19? Epiouen A ;@%%@?%@ Pﬁﬂﬁ%gcfre%u iTRlgassel posifion, the
: t { RY- r t 4
Rttinkthcof 22" tRGcf8bed IR Ihad 24 (' 0% BAREREH 22 can

2Men secihifed to thershedli 24) of rotation R to the rel eased
position. Fromthe rel eased position, the

cutti ng-Aeake 23ttinarheae 222 EOYAsked rifnht NPaslb 2aK frdfh tiNfbleased
a new cutting-head 22 can then secured to the shank

Daosition tnthetsheured position, Hbxshank fixstiow swifasd 86urgdsahes battikg-head

A)'ca{itgﬁj ggutfgc% 68 L}%gﬁ)? gearwardly, so that the -cutting-head support surface 64
abuts the shank support surface 82, to positively and accurately position 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 in Fig. 13, the cutting-head fixation surface 68 and the shan.k 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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position to the secured position, the shank fixation
surface 86 urges the cutting-head fixation surface 68
axially rearwardly, so that the cutting-head support
surface 64 abuts the shank support surface 82, to
positively and accurately position the cutting-head

22 in the shank 24. In the sqgured position, the shank
conduit aperture 20 54A and the cutting-head conduit
aperture 52A overlap, so that the cutting-head and
sl}‘mtmf%@mmnal fonation and| dlignsept 6fitheengingrivead @2adnidghe shank 24

t here tatlng colant flo hr.ou ank
SIS it HD Y e IR 900 vl 26 ettt dhe SR Sop wall 96,

{
?ilﬁ %gﬁtg% C@?’aceg@ mhgﬁ gﬂﬁgethg %ﬁart(kt ??)E‘gﬁeo% sﬁ ﬁéﬁen'Sén the
| seteret okition; 2 Kirs| glaﬁ 98t extqmids \cirdemfsettially deyweeg therGutting-head
sel f-centering of e 25 cutting-head 22 in the shank

ylindgieal &Q@”a%%artdfée shank eydindeeal sueegs $4 g spemd gap HIP exists

Htdind APPSR lfhof B S0 BRGHER fol ARl urtace
@ a thied pAC1 02/@lists bé‘bhrb@rhth%rc%ttﬁ{gel%aﬁ rcyﬁﬁtﬁﬁ:allﬁgﬂ 72 laﬁd thze shank

shank frxation surface 86 urges the coupling-he
toylingical M}alleﬂﬁ, glltd avfauinthtgap 198 mistobetweeh3he Pdmlgiheed top face 74

r ot n and alignnment of the cutting-head
gfﬁ%l‘cﬂ}aﬂk are achi eved by the cutting-head

? ggﬂ .Wflgil?ﬁ %%q%g 3%3%”%9 A%Swﬁ? gqn He+ ﬁgﬁvﬁ%n% Hargungrilf 220 in
ta'B@orggﬁée' With g%@&na% bodi eé}?l Fﬁé:yf)’rrg t Hﬂ%h{lé{p Nginde ﬁ{ergslfn drill

gap extends circu et ween

@20tih Agediéatte withthe Bebond @mbdudirhét Babmamnfbatunes Whizghlare similar
cylindrical surface 84, a secondéga 100 exists

B@ttmnofi the gunrdrilh30 fie agcordargenwi fissiremehodirgenta the similar

t ha inter e surface a thir 102 .
Serul Popndn FRELH, i ArieAeks Wb ubrohd RS will be
"i‘@fén%ﬂ Qo HERAKbel&w by Reet&RE niRlekald%hichRie ghified Bf/ QOQ %‘?Jm those
104 exists between'the cutting-head top face
tolfithesgnemdrill @f id acerdadce With A frst ermbhodimenow di r ect ed to
Fig. 14 showng a gun-drill 220 in

The gun-drill 220 in accordance with the second embodiment has an axis

of rotation A and a direction 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 gunédrill 220 has a cutting-head 222 detachably secured
to a shank 224 at a shank forward end 224g. 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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HRnebead coyp

accordance with a second enbodi nent of the present
invention. Since the gun-drill 220 in accordance with
t he second enbodi nent has nmany features which are
simlar to those of the gun-drill 20 in accordance
with the first enbodinment, the simlar features of
the gun-drill 220 in accordange with the second

enbodi ment will be 15 referred to herein bel ow by

reference nunmerals which are shifted by 200 fromthose
o#nd: shank peripheral |surfaces r24a£2;43r aaﬁm -hgad nd slenkileaging and trailing

B 488 A 10e AS0. ad oumgicad e SRR RN anar el 352, 254,

dhiGht afe Qfaligkdt i on R defined much in the sanme
manner as the “axis of rotation A and a direction of

rot ati onAReffiord BE€ nPuN- ddé :tlol ﬁigig 1§%0Wan?ﬁe %ttmgt %ad 222

one enbodi nent. The gun a cutting
22mmpistaa kabiing eton 286 adjacantthaokitin@head fawakbedd 222F and a
forward end 124F Bot h_t he. shank 224 and the cuttin

ng portipy &6 adiagentjagniiting-head roareng,222r aheﬁgof A

SELlty 0808 R Sy s S 2 S Ry o

YRE cutligg-hahd fealiing! RcaReK 1B @@uuag,cﬁéau tkdiBn 2%%!0& 24§ and radially
rotation A. A fluid conduit 234 having a condui t

|1hWélfd130v§lI0Im fiecoumting-hedd peripheral shrfacre 260ite etcum—he@dmphng

or d end 2 F ext ends axj al
Stabath ThE SutiREdiend PonBh npienal S2aRE] g g hebd support
rfg@éjﬁ [ I ed position in the
shank Zzﬁgacd&ttt?%nlgéaﬁegﬁd&p%eﬂu% Aank perl pheral

surfacesTgR40, . tti d Sﬂ?“ di ng

trailing face 44&‘1&124§BQ%]§-§3 @%P' cut t| ng- h‘(ze(ﬁlgﬁimous}y
@hdumlﬁa‘a:mad]grfcbm the duninig-hedd Isadibg facd 4 to Mivd eutdiihé@idetrailing
coa ned Attentlonls now drawn to Figs. 15 to 17.

dhgareadly zwzy feorm éhwmg@g-haa% sunppﬁgsuﬁm 2@fhtowards a

Egﬁ%)vaagdé? ﬁgg%g Eggﬁl&g Liﬁ&d 5%&}r? ﬁ%%%cti ég m%%eacfe‘ coup?'mg wall
Q6 tdoRfpriePsl réRFardBN dispeel éuhﬁ{geﬁéad c@lmdncal surface 266 adjacent

the cutting-head rear surface 306 and a forwardly disposed generally frustoconical

cutting-head 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 poftion 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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rearwardly facing cutting-head support surface 264
extends circunferentially from the cutting-head

| eading face 244 to the cutting-head trailing face 246
and radially inwardly fromthe cutting-head

peri pheral surface 240 to a cutting-head coupling 10

wal | 262. The cutting-head canduit inner wall 252

neets the cutting-head support surface 264 at a
cutting-head conduit aperture 252A. The cutting-head
coube ichigingdiend rapfasg 284 and geraralbutadially outwardly from the cutting-

i rqunf.ecentially.-fromth tting-head | eadi ng, f .
ShG S AL Y 2 GO0 a5 5050 . 368 cuning
I RAEVESS! nYendR Y2 70" nk REngentitily & IRAduBiHpResd ualinhafRe 246,
264 towards a 15 rearwardly facing cutting-head rear

saniflhcrea3Gadly Th ¢hecattiingabeddesagpat sypiface 6waint radidlly outwardly to

conprises a,rearwardly disposed cutting-head
c@PFH@PE@E?dEWHh&@éS‘E e&dﬁacent t he cutting-head

rear surface,b306 and a forgprdlé di_sposed %eneral ly .
f r ust ocoftfERion is oy HZwRdadigs 1819 8f- Sushenk eoupime portion 278

' | I i1e. taperi i | _
Y AEELIR o Bl il IS 2% 4 Bhd fiod £ Wbl B4 20 which
texeendy icohmgrduelycircafferspialyt fromr 4 aBmk2R4ding Hece 248 to a shank

cutting-head coupling portion 258 further conprises a
draiking dpceedd ofsthspflute A36r and7arwardlyf from o fforwardly fasing rshank
area rii of the cutti.ng: head eri pher.al rface
PP 38t Gare 28R Ovadh oBieriiEiE s bty wab shifne JOB, The shank
RSt i (P 254 bR ffeakila¥k rsfa%@& lsrRdd 98 dt ¥ drafik Mnduit
cutting-head cylindrical wall 272, a 25 generally
apedtite2Sdgar war dly facing cutting-head top face 274,

and a flat cutting-head stop wall 276 facing

gener al | Yhe¢ ahgdatcoapling avally 280 ohast hesttink ecflindticalf surface 284

rotatjon R and extending generally axially forwardly
fexismdimgdn @ direcHge away freppihe shank reptgusfapg 408 sndagshapk fixation

Ty LR
f:sgﬁkinﬁlg_ﬁuﬁ tsinfacd 7820 D SHAnRR&pAhesbEl B0FexdHls aWa§ from the shank
support surface 282 and has a generally radially 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



10

head stop nmenber 270 opens tangentially to the
cutting-head trailing face 246, axially rearwardly to
the cutting-head support surface 264 and radially
outwardly to 5 the cutting-head peripheral surface
240. Attention is now drawn to Figs. 18 to 20. A shank
coupling portion 278 is forikd at the shank forward
end 224E and has a shank coupling wall 280 which
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support surface owards a fofwar

Shcilitating abolant fiae ehrd0éh thERBard Zadkandabnclittihg-hoae222' the fluid
254 neets the shank support surface 282 at a shank

clisehaige oufydr 238e 2Buahe Tersusdamksiboupla fysivgap 298 extends

SRR SR oy e B oot yE8S% Bl g shank
RiMdiridal ¥@¥€ice28415 &b ohp 320 28Rtk A8 chikRELHAS rear surface

shank cylindrical surface 284 forwardly towards the
Soarind shepgank reanshidfeee I 2 third ganB0seags betvren tE90utting-head

AL T 27y 468 S <3 iEical YaH 397w gop 304 exist
bl B Bl Bl 120 R Y S L O B S

I Xat1 on sur orwa cing shank top

face 294 f . 64 f.a¢ :
t angent 1 Aifyehhe BRAGS igtaRolEa ba e R dopreo of
penieubkity iaxhaild befwidesstatdythht @nistrae lmkitsdktos guapafills, and that

surface 282 to the shank top face 294 and generally
vadeus alerefionsaangl rodifipationfecoudd hekmada mathoic departing from the

292 to.fhe shank peri. ral .surface 242. Attention is
ﬁ%ﬁB%ﬁi&ﬁf“Y@ﬁEPﬁﬁ.e R acgggw the cutting-head 222
is rotated in the shank 224 fromthe rel eased
position to the secured position, the shank 25

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 -16- conduit aperture

254A and the cutting-head conduit aperture 252A

overlap, so that the cutting-head and shank conduit

inner walls 252, 254 mate and co-align, thereby

facilitating coolant flow thfough the shank 224 and

the cutting-head 222 to the fluid discharge outl et

238. In the secured position, a first gap 298 extends

5 circunferentially between the cutting-head

cylindrical surface 266 and the shank cylindrica
CLaumfSsace 284, a rear gap 310 exists between the

cutting-head rear surface 306 and the shank rear

surface 308, a third gap 302 exists between the
1. CUtAI %91 ﬁ]ﬂ?qmvﬁﬁél b rl@ﬁg aYV%;;( s &f %otéi%'h 1A61eARRARKa front-to-rear

cylindrical wal 2, ourth gap 304 exiSts
dirgséipnent aﬁh@ctwtctfrntgtimsd anchgpniipaiséeng2y dntamgiheade dethehakly secured
top face 294. 10 Al though the present invention has
een’'described to a certain degree of particularity,
it tboeultdghead oolapidinoa ctiiag poitiohadjoéntld ¢attigehdad forward end

un-drills that . var.ious alter ns and .
anq%ﬁ&rlﬁnséa@% ﬁ%un(i’&guwr%@ ﬁ‘HafénWt%H%aiﬁégé?% £t eiitimg-head
cougll_iﬁ? E/Bl@it)n ‘é&ﬁphﬂﬂgﬁﬁ bﬂﬁuﬁ%ah%&wrf@&ﬁg&utﬁiégh%dsupp&? surface and

un- avi n [ ongi tu axi s of
a geprally ﬁﬁstAccdma;I muﬁglgéleﬁd cﬁxatwro syréase tamﬁnnecnadlcaﬂy amdardly while

9 ~ g a cutting-head
em%“tilgg?h g\g{‘}s&fstg%%ﬁdg%ﬁ {ﬁg 5% lgeﬁanﬁtgﬂghéé&ggt ti ng- head
conghe |sha1ﬂtg:ompming|amyaﬂocddphng politian éorimed ot dishatkgfoheard end, the
rward end. and a cuttin ad cou rtion
shagf PAEbRe PATIOTCCTRG S HE 4B 4 ?Y{%ﬁ 23k HgPafEsyface and a
gerRRHIR! frREheBRICAI él’ﬁnl@ SRR dSdREc At %gafaki}éll‘fyﬁ%m{)d{)v}hle extending
faci ng cuttln% head support surface and” a generally

forwpighyt towerds dag farwgrdemddwhergiat i on surface tapering
r ad{h@'ch‘éﬁnk—@l‘é@(f ﬁ!l(é[uom&ce extends peripherally continuously from a cutting-

head flute leading face to a cutting-head flute trailing face over a cutting-head peripheral

to

angle @¢ greater than 180°; and

the shank fixation surface extends peripherally continuously from a shank flute
leading face to a shank flute trailing face over a shank peripheral angle ¢s greater than
180°;

in a secured position, the cutting-head coupling portion and the shank coupling
portion interlock co-axially, with the cuiting-head support surface abutting the shank

support surface; and



extending forwardly towards the cutting-head cutting
portion; the shank conprising a shank coupling portion
formed at a shank forward end, the shank coupling
portion conprising an axially forwardly facing shank
support surface and a generally frustoconical shank
fixation surface tapering taglially inwardly while
extending forwardly towards the shank forward end;
wher ei n the cutting- head fixation surface extends

t1ing- fl
P e ARG el b Benbeat R foe i PpprhR e bk o
leaﬁmg&nditr@lﬂhg fAgs mardngefd dobwtipaéd. angl e cpc greater than

180; and the shank fixation surface extends
peripherally continuously froma shank flute [ eading

2. Tacepd gurfidﬁlﬁ‘ 8n8aid ¥ Endrifla 'ﬂtﬁﬂﬁérﬁl‘ﬁﬁ thé_ﬁ&s eﬁuaﬁﬁ»at%u gme shank

periphéral angle cps greater t 0; secur
andpth@u Ctumng -heatetheufuid ngnmfa@brmn‘wpﬂs mignpd)r:ad @mi strak tcheduit inner
wa@% i ng E%—llal por%ﬂgg%% lggzc&h{qg 3 L ailnlt ¢ elvgmu}e pos1?10n in
theshighor t surface and -18- cuttlng head and shank

peri pheral surfaces and cutting-head and shank flute

| eading and trailing faces mate and are co-aligned. 2.

3. ThergyBufladih |of Qfa1rﬁ|2a'vsmﬂgem WRRKBIHR-1Read |ch.‘1 Gha&lﬁrt%ﬁaﬁu inner walls
extends axially rough t he shank and

megfythe jahytting a-‘@lttmgﬁeemﬂ |apg c;h@rknﬁwort CUrpIes saé@ Qnﬁmg-lmgd tead cshank

conglﬂﬁ § ﬁ«g’gﬂ%ﬁ g«%ﬂ?ﬁivtele)a F{he&/her 1, Sthe %@éu?%sgiggﬁ{rhé ghﬁﬁg—%ggd and

shapb sbriduitrapemuret beerlapank. 3. The gun-drill of claim 2,
wherein the cutting-head and shank conduit inner walls
meet the abutting cutting-head and shank support

4, SUrTRCEImakilR o8 Wihikd; heRdeifNtheS BaRKe h&a‘?.[n Elifheral angle ®c is

apertures, respectively, and wherein, ?he secur ed
substasiidllyosyalt thehacthihtk paipheatlarphdos.

5. The gun-drill of claim 4, wherein the cutting-head peripheral angle ¢¢ and the
shank peripheral angle @s are smaller than 270°.

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

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

8. The gun-drill of claim 1, wherein the cufting-head and the shank support surfaces

are flat.



shank conduit apertures overlap. 4. The gun-drill of
claim1l, wherein the cutting-head peripheral angle cps
is substantially equal to the shank peripheral angle
cps. 5. The gun-drill of claim4, wherein the
cutting-head peripheral angle W and the shank

peri pheral angle cps are smapler than 270. 6. The
gun-drill of claim4, wherein the cutting-head

peri pheral angle (Pc and the shank peripheral angle

Tl T REC s Aot lriy] e

aretpléﬁ)enélbﬂﬁktoﬂﬁé abefatatiopd.e cps are 235. 8. The
gun-drill of claim1, wherein the cutting-head and the

shank support surfaces are flat. - 19 9. The

10. gunT ¢ Iglllll -dfif & c?dn?&‘ac will&h&hd cﬁt‘ﬁﬁ% 295& i:&?;h?% %tgﬁﬁjﬂdcoﬂsbﬁses a

shank™ Support sur are perpefidi cul a e axi
cutt)ﬁg—h@a;chtylmdnéal a@facél' hetegrimg dwidlly faycirainntht, cuithgrlead fixation

sur e e B PPl Pl DR S g e cutting
headweylifg face, bhé cuttl ng- head fi xation surface and

peripherally continuously fromthe cutting-
| eatlie ﬁBa‘Tka??é‘Pl("ég PYHOR HQWP%?GS ashank eylignah §“rfa§8 @Xteﬁﬁiiag axially

awﬁ)hﬁ‘oﬁrlﬁ@ lﬂiaﬁﬁ' ﬁ%ﬁdﬁ%uﬂ@éé A eﬁgﬁgi‘ﬁl'lfﬁﬁmﬁu(i@%m the sh'ﬁnk leading

cylindrical surface exten axially away from
face kathie shankdtailong feea: f ace and peri pherally continuously

fromthe shank [ eading face to the shank trailing

face. 11. The gun-drill of claim 10, wherein in the

11.secUhe gupdsillt bfoclain f10) she@ap ueuteemdﬁredqmitiomwﬁﬁdt Yeap extends
Cj rcum‘erentl al lé bet ween the cutting-h cyl i ndri cal

a
cordiupusby CispnietBlidhbrov ey b Aefing: e pdtea Strrhed ana F shank

cylindrical surface .

12.  The gun-drill of claim 1, wherein

the cutting-head coupling portion comprises a cutting-head stop member having a
cutting-head stop wall facing away from the direction of rotation A and extending
generally axially forwardly away from the cutting-head coupling wall; and

the shank coupling portion comprises a shank stop member having a shank stop
wall facing the direction of rotation A and extending generally axially forwardly away
from the shank coupling wall.

13.  The gun-drill of claim 12, wherein in the secured position the cutting-head stop
wall and the shank stop wall abut. '



12. The gun-drill of claim1, wherein the cutting-head
coupling portion conprises a cutting-head stop nenber
having a cutting-head stop wall facing away fromthe
direction of rotation A and extending generally
axially forwardly away fromthe cutting-head coupling
wal | ; and the shank couplingoportion conprises a shank
stop nmenber having a shank stop wall facing the
direction of rotation A and extendi ng generally

axi fromthe shank coupling wal
143, ﬂﬂé‘“@g‘ﬁl\{\aﬁq ’¥“ g}fl\a‘%ﬁe’é‘?% 12, wherein in the secured
pos tHel @ttikdRea@Udtbp MgenitRA oS ipRiRes W?eher@l]ﬁ rhdigilys Bﬂ%rdly facing

gﬁ wal | abut. -20- 14. The gun i1l of claim1
cutfipgheadeipdrical wall ﬁgd Aib e aldy sty dacipbenitingsleaad fop face and

gengf.a r y

Oyt Theatl | R el B @Ay (oA ALQER, fcing shank
cylongricalngpl heddmtag il forevardip facirtgwhasihmpacst op msnrber

conprises a generally radially inwardly facing shank

cylindrical wall and an axially forwardly facing shank

15t opThag@n-dkll. ofl BRirg Ul dﬂielrdeln ah Bk akedirddt povitied @i thirdngap exists

the secured position a th gap exists betmeen t he
betgigen F}ﬁ'ﬁ“ﬁ’é‘gdleé‘i/ eylindrieal 3 a‘“\/@é‘Fl thethgni mdindrea] pvall.
cylindrical wall. 16. The gun-drill of claim 14,

wherein in the secured position a fourth gap exists _
16 pet Mbeguntdallcef ¢laing-l1Ae adheteop inf Hwesegnebdt preitonhan Kourtipgap exists

betw%gr? the]ca tmgl}x%a(g{’cl)g fgce dtl‘?e lglor]_:rzlfl ce, wherein an axially

facin |ng efrmedi ate surface is
Iocated bet ween the cuttlng head fixation surface and

t he utt| heral surface, and an axially
17¢ or H%%efa@ngﬁéﬂ%"ﬁﬂternedlate surface is |ocated
bet \ﬁﬁﬁﬁlaﬁ ?ea‘f@é‘:ﬁi‘y fabing atuhiBIE- 1A fiACAn AINAe beicE RAMEated between
peri pheral surface.
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.

18.  The gun-drill of claim 17, wherein a second gap exists between the cutting-head

imtermediate surface and the shank intermediate surface.

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

cutting-head cylindrical surface and a generally




18. The gun-drill of claim17, wherein a second gap
exi sts between the cutting-head internediate surface
and the shank internediate surface. 19. The gun-drill
of claiml1, wherein in the secured position, a rear
gap exists between a generally axially rearwardly
facing cutting-head rear supface di sposed adj acent the
cutting-head cylindrical surface and a generally -21-
axially forwardly facing shank rear surfaces di sposed

.adj acent .the shank cylindrical ,.surface. 20, A e
axi i AR o TG HERIG e DI e i hank cxjindrica
sur@idp-drill having an axis of rotation R and conpri sing

a cutting-head peripheral surface, a cutting-head
cutting portion adjacent a cutting-head forward end,

a cyutiing: upl.j ' ' e : .
20 K bR DR ERHRAY Rt QA BTnA AR S Prup-drill ppving an axis
of hatationgReand congprivaiag] a| edidthigilpad nebripberali surfage,f acelting-head cutting
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cuttifgrheddsieag ead, ad ah layiall§ asxeanidtigy flite ChavthgCatitlingdBeadnRading and
support surface, and a_cutting-head cqupling wal
tra’i‘ﬁg gﬁ?ﬁ$ Wﬁel’é%gagﬁnﬁmﬁﬁ éﬂhﬂ’ryotpyﬁh?a%%@ng'lﬁaé RERPRSTA rutlfosy
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cutti ng-head adi ng face cutti head
headrapparhgprfase,eandwerutingderai phaplélg walt eiterglitgeadalbnghova@y away
ﬁ'oﬁ)lf 3 G&h rpo}'tlr(]) nmdl%gPhér%\Fy ShLO hﬁ—gl% tﬁ% g&&hgn-gee\{@ felading face
conpri ses Pa rearwardry di’sposed’tut P hg- hea

to €l dubtihglicall 18lidoaee Bxdred germthef A ronBing!hgad angle fRr M\la%ﬂéht)ér than
tapering cutting-head fixation surface adjacent the
8Qutting-head cutting portion. 21. The cutting-head of

cl aj L wWhere| h Ng- t eR: o

i G §iphElCLefng bl EmIFRE: 3 A TEyCli gl A Ring head
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21.  The cutting-head of claim 20, wherein a cutting-head stop member extends axially
forwardly away from the cuiting-head coupling wall to the cutting-head cutting portion

adjacent the cutting-head trailing face.

22.  The cutting-head of claim 21, wherein the cutting-head stop member opens

tangentially forwardly to the cutting-head trailing face.



22. The cutting-head of claim 21, wherein the
cutting-head stop nenber opens tangentially forwardly
to the cutting-head trailing face. -22- 23. The
cutting-head of claim 21, wherein the cutting-head
stop nmenber opens radially outwardly to the
cutting-head peripheral surfage . 24. The cutting-head
of claim 21, wherein the cutting-head stop nenber
conprises a generally axially rearwardly facing

ut ting- head, t face,..a general |y .radially outwardl .
2 et B R GIRESBTBAL HFEdNe R DecRdp bl dpelis radially
o@Watdiy 8- e aeltifd-aeadNRriphest @inéng away fromthe
cutting-head coupling portion to the cutting-head top

face, and fromthe cutting-head cylindrical wall to
he WsTa Py 1 r I, 2 T. "
2t P O R PR3 A S (O Read iy member comprises a
genseallveaxddlly feavand]y datitg wgttingdedad tapt Bcaredgaienllyunfialte outwardly

I s | ocated bet n the cutting-head. fixation, surface
P BB g YA Halat bt e Fet g Bl ERisSitie 258y trom the
cifttihg-hewg ﬁtﬁ@gng OB tcg u{egﬁﬁﬁng'-ﬁeddg@pt fagk, adndt i;]terndthe cutting-head
cutting-head rear end adjacent the cutting-hea
cxlipdripgl alldp the foftinechead peniphegal sWifaceng- head of cl ai m 21,
wherein the cutting-head suppot surface is |ocated
bet ween the cutting-head fixation surface and the
2%ut t Thg cittngthersk ofhelemal21 swhérimean axiella reageardhyafdcing cutting-head
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headtgeriphierhlesmelacy lahd éHel cuatingshead aggoridarfade WRédad Dfihe cutting-head
assepbl.i n un-drill conprising a cutting-head and a

reé‘ﬁ%fﬁﬂ%lﬁcﬁ% tﬁ'ﬁ‘g%ﬁt-"&ﬁ'h‘i’qd Wﬁ@@‘?ﬁ‘l ${a5%1gi t udi nal axi s of
rotation A extending centrally thereal ong and

defining a front-to-rear direction and a direction of
2¢.0t alThoputRng-head efostpimt 2i nyhereint the guitisgdieach seppoh awrkace is located
rl ral.. f S:an Lt h nd_ shank f |y
oREEGF S’ Qhiilhaf 15R000 Sy 4 3nE ERn e DRt dhfcs, and o
gateadly ax@ullylreargapty foiy dustinpekkadires saifadelis Iocanid a2tk @nthg-head

rear end adjacent the cutting-head cylindrical surface.

27. A method of assembling a gun-drill comprising a cutting-head and a shank, the
gun-drill 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 and cutting-head and shank flute leading and trailing faces;



conprising a forwardly tapering shank fixation surface
and a shank cylindrical surface extending rearwardly
thereof and an axially forwardly faci ng shank support
surface the shank fixation surface and the shank
cylindrical surface extendi ng peripherally
continuously froma shank Leading face to a shank
trailing face along an angle cps greater than 180;
the cutting-head having a cutting portion adjacent a

cutting-head forward end and a cutting-head couplin
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cutting- I xation sur he cutting-

codinlubuxlly froml a shank demlingefatetadi sigmp edailipgemad dlyng an angle g greater
cagb&nuously froma cutting-head | eading face to a

thap ’ng-head trailing face along an angle (pc greater

t haphek8RingtHe8d Hﬁﬁlﬁ?g p&ﬁﬁ%ﬁ&ﬁbﬂ ddjbbisit §E€1ﬁﬁﬁ-‘ﬁgéd forward end and a
p05|t|on|ng the cutting-head and t he shan e

wth th
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portBfiFonisfiR b YphPa LBGide Bl LAIDARS, SRHRL Dbutting hoad
cylosintacturfase featendidg heirwaetly ttheeaftihd Agreheaadilf; i fecihg antting-head

surface and the sha fi.xatign surface, and rofatin
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cutting-head fixation surface abuts the shank fixation

trading fase @lomg dn eugle ipogremerdhanni®08hank peri pheral surfaces

and.cut ti ng- head. a hank. flute |eading and trailing
f acglg H(I:éct)hoa IOénarsmgqge s?teps ol%.

positioning the cufting-head and the shank with the cutting-head leading face
facing the shank trailing face; ‘

slidably inserting the cutting-head coupling portion into the shank coupling portion
until a contact is formed between the cutting-head fixation surface and the shank fixation
surface; and

rotating the cutting-head relative to the shank in a direction opposed to the
direction of rotation R until the cutting-head fixation surface abuts the shank fixation
surface and cutting-head and shank peripheral surfaces and cutting-head and shank flute

leading and trailing faces co-align.



