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ROTARY CUTTI NG TOOL FI ELD OF THE | NVENTI ON The present
invention relates to a rotary cutting tool having a

wae noviopzshead which is axially secured ther eonP@yIi2006/001199
screw. BACKGROUND OF THE I NVENTION I n such rotary
cutting tools, forces acting on the cutting head
during a cutting operation may rel ease the screw from
its threadi ng engagenent in the cutting tool and
t hereby reduce the axial securenent of the cutting

head t hereon y cutting
tools are prOV|gggﬂeéﬁhﬁgnUﬁﬁF@ﬁﬁggﬁg channel for
cool ant fluid, the channel wll typlcally ext end
through the screw. In the case of a small dianeter

cutting tool having a small dianmeter screw, the

channel passing through the screw nay weaken the screw
FIELD OBTHE AINVENERON hat it will not wthstand the
forces acting thereon during a cutting operation. It

i's an’I‘h@J;ﬁésten@ﬁmtéﬁ@loﬁrt%ﬁﬁéH td A8y eitthfy WoPHadgda cutting head
rotary cutting tool that significantly reduces or

which Bwidbmecutdidethafcondsyeaterened di sadvant ages. The
objects of the invention are attained with the subject
matter in accordance with the respective clains.

BACKSRUYNDGFTHE INVENFNON accordance with the

present invention there is provided a rotary cutting

conbt P s SRR Yok e ATl of, P L #gfg during a cutting
operatﬁﬁ 84y rJIBS: éﬁ@&r&ﬁgﬁgg{?ﬁ? Stﬁféo ?igitgagﬁ%ag%ﬁ{e%@ Gh r’cﬁe e tool and

annel . e cuttl t” an axi al

thereby @¥dwaé theeddalodectifenahafkhaodttiagead skereanhead face at
a forward end thereof and an aX| al 'y extending head

cha S n :

ch gl £S5 098 6l A998 IS4 ol i
channel f6r &SASIGINARN e cHatinel will typlcally extend through the screw. In the case
of a small diameter cutting tool having a small diameter screw, the channel passing

through the screw may weaken the screw to such an extent that it will not withstand the

forces acting thereon during a cutting operation.

It is an object of the present invention to provide a rotary cutting tool that

significantly reduces or overcomes the aforementioned disadvantages.

The objects of the invention are attained with the subject matter in accordance with the

respective claims.

SUMMARY OF THE INVENTION

In accordance with the present invention there is provided a rotary cutting tool
having a longitudinal axis of rotation and comprising a shank, a cutting head and a

locking screw. The shank comprises an axially extending shank channel. The cutting



10

15

20

25

retained in the shank channel and conprises at | east
one | ocking w ng transverse to the axis of rotation,
wao be7as5225east one | ocki ng wi ng being | ocated iPCHIL2006/001199
associ ated radial recess. In accordance with the
present invention there is also provided a rotary
cutting tool having a |longitudinal axis of rotation

head a%‘iaw%r%q@r; OB AR P oTao-aR G ROBHAISRD s ek face at a
forwarcf Sﬁaénﬁ?f'eg% ag%f%%: a%('éﬂgﬁ g%%%gin h@actf‘gﬁ%&i, anleggl‘cgc?r*e radial recess is

conpri ses ’an ‘a y

formed §% _ttﬁ§ F“_\?Q‘? ﬁi&?drﬁé‘ﬁféﬁﬁ{g sckB® &:26Kdd&kiaRY BYoRyh ¥Ré Bead channel, is

axi a rough the head channel and is retained in

retained e tish sidakc tiemnel andicohgraies abéegsasnadeckiagfwingetdansverse to the
bet ween the | ocking screw and the cutting head.

axis of Futefien,ahe yf leasieonst lockingt wingebging deaséedbint amelsoeiatidaragdial recess.
Typically, the cutting head conprises a head face and

at heggbrdine Mt fe presat SnvétdnatheteeRHs@providet akotary cutting
recess is forned in the cutting head and opens out to

tool hating & éardzifuaieal axis ofieotatioh ead tconneigng sahenksa icottingihead and a
. between the cutting head and the at | east qne radi al )
lockingr sarews . Tirg shask comprises entaxiplly wetcadagphankeghapnel. The cutting

.plurality of .cutting, edge n eri pheral. head . .
head isdgPid et tnorad forvAg! G0 eL48¢ B pufPGiririsdEan axally extending
C i . W : t . .
e R AEERY Aok S M EL AP SRSl o eaines
in the HAAR chRhkdIeTAPleYst dfepdResd ROfoTRIcEBAREBH s Tockthg screw and the
axi ally extending | ocking rod having at |east a

cuttingbeadi on which is threaded, at |east a portion of the
shank channel conprises an internal shank thread and

t hePI%T%’a:bﬁ@ Et Ol 4P BRE :pﬁ.g%g@ Rtk padibiy.eadi ngly

engage e interna nk thread with the | ocking
rod_t hreadingly .engaged in the hushing.lf.desired, the
bus PTG AR ShacHRE e SAPTREISER ATHEN fogshl DRt iy Tl recess,
the at lézﬁs? long I}g%l{ap el isaigbgm%H ié%ﬁé by gpl’i@d?pz{ncpﬁ?éﬁs%t to the head face
c¢hannel ~diverging forwardly an ening out to a
and the at least one passage is formed between the cutting head and the at least one radial

recess.

Typically, the cutting head comprises a plurality of cutting edges on a
peripheral head surface thereof, the at least one radial recess communicates with the head

channel and opens out to the peripheral head surface adjacent a given cutting edge.

Preferably, the locking screw comprises an axially extending locking rod
having at least a portion which is threaded, at least a portion of the shank channel
comprises an internal shank thread and the cutting tool comprises a bushing threadingly
engaged in the internal shank thread with the locking rod threadingly engaged in the
bushing.



peri pheral bushing surface thereof. |If desired, the
rotary cutting tool is a reaner. BRI EF DESCRI PTI ON OF

WA REB7DRAW NGS Fig. 1 is a perspective view of BCTH20®001199
in accordance with the present invention; Fig. 2 is an
expl oded perspective view of the reaner; Fig. 3is a
partial side view of -a locking screw; Fig. 4 is a top

bofﬁv é‘f%fﬁ EA/\'}hS h’él% @{Srkff\#gﬂ @C&éﬁ}(ﬁné:?:agmge‘f ro%%gfntg ot to a rear end

thereof’ @?lg agqgfgeslg to%gﬁﬁﬁx& 'b@#ﬁf éﬂ%lh 1%1{%&? é[rgb/egnd ?géhmg outto a
perlphehﬂeodshﬁ%eMrfacgltheﬂer Fig. 6; Fig. 8 is a top view of

Is a partial cross sectional view
rtaken t.he line I X-1Xin Fig. 8;
andffg%élre ?§°@%?‘ggng§‘g@tl§8r¥g?ﬂlﬂ ew of the reaner
taken along the line X-X in Fig. 8. DETAILED
DESCRI PTI ON OF THE | NVENT]I ON Attention is drawn to
5 BRIEFDESCRIBRION OkohHg DRAYWINGS10 having a
| ongi tudinal axis of rotation A defining a direction
Pig. 11dt atpepspeBtivd tew efiaeeaniér inaxcardanck iwith therpreseh? invention;
cutting head 14, a bushing 16 and a shank 18. These
f rotation A
gﬁeﬁﬁs z;lr?gp gép%gtlgggmbggﬂ%ﬁwguttl ng head 14
ref erabl form ed and sintered hard netal
§ inaqetislidevien o uPSRESONch as
TungstenCar bi de. The | ocking screw 12 and the shank 18
Bige dfioartepl vagw wfithd leelingt sse¢Wpr ot her hard naterial s.
The present invention will be described herein with

10 FRS. 8rigaGRréctike bordaEvieW b tvRYE ing ketew;| be clear to
the skil'led person in the art that 1t nmay be applied

ﬁlg. 6 is a perspective top view of a cutting head;

Fig. 7 is a cross sectional view of the cutting head taken along the line VII-VII in
Fig. 6;
Fig. 8 is a top view of the reamer;

15 Fig. 9 is a partial cross sectional view of the reamer taken along the line IX-IX in

Fig. 8; and

Fig. 10 is a cross sectional view of the reamer taken along the line X-X in Fig. 8.

DETAILED DESCRIPTION OF THE INVENTION

Attention is drawn to Figs. 1 and 2 showing a reamer 10 having a longitudinal

20 axis of rotation A defining a direction of rotation R. The reamer 10 has a locking screw
12, a cutting head 14, a bushing 16 and a shank 18. These parts are all located about the

axis of rotation A when the reamer 10 is assembled. The cutting head 14 preferably is a

form pressed and sintered hard metal body made from a carbide powder such as Tungsten

-3-
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a variety of rotary cutting tools where rel easabl e

mounting of the cutting head 14 is required. In
w@daosns each part of the reamer 10 will be PEFOR200801199

herein in its respective orientation in the assenbl ed

reamer 10 and in relation to the axis of rotation A

It should be noted that directional terns appearing

t hroughout the specifjcation and cl

) inms, e g. ..

Carbide.{ §Pgdpeking scgay 12 adthe shanl Horreviempdool Hashingd stgeb or other
for.illustrative purposes Ly, ;and-.anre n | Ak e

hard iy L5, 46485, BREB )t AR et b Bl o e

r 0 . i | i r: R t

resmer 01 S50 6L Sy RO AP B8 el Ohed o appicd o

a variebp ofirothrh eagdtig® thbals wherdyeleableomolditingho® end oaktingghead 14 is
Wi ngs 26 and a base portion 28. The body portion 24 )

requireadn add#iconakhgh pait ef dhacpanydri liodwilt he desajheddrageinhie its respective
hase portion_ 28 extends rearwardly fromthe pody.

orientaﬁgm in ghe me@b&p%@gn@rﬁ@rmﬁh@rr@ﬂatmm@ 1AREC W‘Wﬂ Ay 1t should
be nork G R, RIS oo oo L B P s, o2

. bl but : h
foralLS P, QAR a5 R s S Bgh by, and e
not intdrf B k& Unit Tk BB BT tife ¥ppradedciass. 32 faci ng

rearwardly, a locking wing wall 34 facing the

direction.of rotation Rangd unl Qeki j l417»36
ot 1SRG S bt Pas & SRR SR AT SR 18Rl 227 As can be

seen adfiiifibiRg ingi 3 ?‘i‘?@ tﬁ@%?lﬂﬁg‘ﬂeﬂ@ 286hdsi £B0HpbftONn 24, three locking
truncated cone of the plug surface 30 and nerges with

wings 2618n®h basés poftaae2 0 ThE o dy okiity 24ihag analxialBAetendingeylindrical
unl ocking wing wall 36 extend radially on opposing

shape sidids biset pertionc3 metanidsgeasyarihe filooe ithe jodppoztion 24 and has a
extends rearwardly fromthe base portign 28_and has

periphqrak Bligesrtisier 30 Whighflissne 2oneripherplosyrbacs: af _asn?amré?y tapering
uncatb S0, G PonE g 2R S ERGUBL AEHBHIGR gbout the wnis of

. | . AEL: .
roiof 8 SREA KRR (6 BB e LS 28, chfking wing 20
has a WiagdYsupRick i INfadtPda@Watdlf 4 Sodkang Miapnv4ld 38 fasingbthendrection of
7. The cutting head 14 has a head nmj or

rotation R and an unlocking wing wall 36 facing a counter direction of rotation R. The

wing surface 32 of each locking wing 26 lies on the truncated cone of the plug surface 30
and merges with the plug surface 30. The locking wing wall 34 and the unlocking wing
wall 36 extend radially on opposing sides of the locking wing 26.

The locking rod 22 extends rearwardly from the base portion 28 and has a
threaded portion 38 formed on its peripheral surface in the vicinity of its rear end. For
production reasons the locking screw 12 has several rounded release surfaces 40. These
release surfaces 40 are located where each locking wing 26 merges with the body portion

24.
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portion 42 and a head m nor portion 44. The head maj or
portion 42 has a forwardly facing head face 46 at a

wo ooorasxtsend, a rearwardly faci ng head annul arP¢EHO20865301199
at a rear end and an axi ally extendi ng peripheral head
surface 50 therebetween. The head m nor portion 44 has
a peripheral head m nor surface 52 which extends
rearwardly fromthe head major portion 42 to a
r eah ttemtibnyisfreooy dgpwm toFigsa6ends/. The cuttiag heiaddd has a head major
surface 52 |lies on a_peripheral rface of a truncate

'portlonc% andist brach asingr pesHoR A y T hadﬁaan@amw@w& Pmaegorwardly

i R o Kt S Y S50 MO o e
end an@ %{1 maé%%ff&xﬁéﬁ&ﬁgé@éﬁﬁﬁ?aﬁ%ad@ﬁﬁc@ ﬁ g}e?%)ét\%eéﬁ’cqth%dhead minor

given acent re aces 58 and
portlonh«!ﬁ!!S has ap&ipiaesl Boad atihos sttfBcdliSLewhicdnetbndoieirvandliR from the
he intersection of each relief face 58 and its
head maﬂ}rsplﬂhbn dake 4 eeaewafily ifacingemitior datd Hh. dﬂlerltﬂasltmmmr Rurface 52
forns a cutting edge 62. A head channel ext ends
lies on apetipheral perfecs of afruneated canemdvich frseaas@ma y fapesingsmele.
A. The head channel 64 has a w dened portion 66, a
nar $vhited 66 tandrixd fel i dacescIedend rdaravardl§ from the head face 46 to
t her ebet ween. The narrowed portion 68 and the w dened
the headoartrivdar %8¢ H@valobgtthe paripheral ihyacéﬂutfn@ﬁ A c@ﬂqhnﬂmec%ﬁ is located

h d th d t 70
betwecg e g ddisgeeiad SheisR E e AT ék%‘qesgo facing the direction

45 B AL R .m0
dlrectld‘i@é)lt 10?%1(5121(6% 4 &l ng %'dg@% . The W' d ened

pens out ead face 46 and has a

(rjlaggg ‘Fealrfl léﬁ%fg’r?ﬁj é‘g oK él fhf(@kgi’sgéfg oy mgsgﬁ?ﬁst i e]é)'ngythe axis of
I'OtatIOI? {1&8: é‘? i‘&%? cﬁan rt1 ééhliafaﬁ( %ﬁd c;r"ﬁ'bh% Y na@f@vé@?gﬁ%n 68 and a

recesses
coned Eﬁﬁﬂ)nt Nl ftHéﬂeB@t\ﬁé%ﬁ. Cyht 'Md@@%ﬁ?éﬁlcﬁﬁ@ rbﬁdsﬂh@nd&ldéﬁe@%rtlon 66
so to provide passage for coolant fluid towards the
have bétht 41l Bgialgdgsser@zng Eglifdriedishhpe endslse Zdndthporiondtkhagan axially
recess wall 76 facing .
extending truncated coned shape which tapers rearwardly. The narrowed portion 68

opens out to the minor face 54 and has an internal peripheral first wall 72 having a first
diameter D1. The widened portion 66 opens out to the head face 46 and has a diameter
larger than the first diameter D1.

Six radially extending radial recesses 74, symmetrically distributed about the
axis of rotation A, are formed in the cutting head 14. The radial recesses 74 are used to
fasten the cutting head 14 to the shank 18 and also to provide passage for coolant fluid
towards the cutting edges 62. Each radial recess 74 has a locking recess wall 76 facing
the counter direction of rotation R and an unlocking recess wall 78 facing the direction of

rotation R. The locking and unlocking recess walls 76, 78 extend radially and oppose
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the counter direction of rotation R and an unl ocki ng

recess wall 78 facing the direction of rotation R The
wo eRioss@and unl ocki ng recess walls 76, 78 extReCMIL2006/001199

radi al |l y and opposeeach other. Each radial recess 74

conmuni cates with the w dened 66, coned 70 and

narrowed 68 portions of the head channel 64, opens out

cch olGe b BSOLESS i 8 SBEARB whh HESVBELLANSS loned 70 nd
o B TRAELF L AETRE (BB P MRS 4 e apens o

to the REIPHREI 1RadsHERcP ) hdRkeRCd gﬁi‘éﬁtcu%ﬁ\%é@l%d 6Z.e88egbuithent walls 80
Attention is now drawn to FIrg. 10. e bushing 16 (see

are foralesbofri @) pedphérad sarfeg ahe wosbd nepriont70n Bathaalsittnent wall 80 is
finger portion 84. A peripheral bushing surface 86 of

formed: basweren argiverspainof pdjacemsradrl reesssas ki al | y ext endi ng
cylindrical shape having a major bushing di aneter DVB.
An axfesifigdlis Pleshidnayi o eig. 86. 1 Thé GuskiAgol6 (& KldsIHigg2) has a
surface 86 adjacent a rear end thereof. A threaded

major tashin@porionesitiand arfivged ipprtidroRd. thperipliesaldfushogsurface/86 of the
froma rear ending 92 in_the major bushing portiaon 82

major frghingepationt 82 dias i paiallyr extendings cyliedriad tihage tgving a major

bushing b BP MBS it Sl G5 e AR BT P S g surtce
. | i 4 +i .

56 s BRLL Y B8 R0 8 B8Elaba2850 0 ERERA! LRSI g e avi o

rotatioh VGRS a%barRAdRSt ENES the AdeF Bhishihs 3)&&6@ 8784 opens out to the
bushing portion 82 to a finger face 96. The finger

forwardl szl 86 the dssltingal erTiEhémgbr portiar 84ohasaféurucloagadd fingers 94
cone which tg&ers rear vva.rdl% al ong the axis of

symmetiaeadlyi distributgthabput engxiseothratatiomd (anlydbreenepre hashedrly seen).
8 | ch comuni cat. with thre i nar buyshi ng

Each fiipshidd & SBEBHFGIEN SBRCChaPART AGHD B ARAES R arp dingers 94 and

extendd e SR ) B R0 o5 RS B BPRR g e

96 lies'of él\?é Ner8l QR8adelst ArhfcAbd COhAWIREL Apefs RealRhMAY dlong the axis
endi ng 102. Each m nor bushing channel "100 di verges

of rotafion var Thy basking UtViasd wafordsushitgy Elemnel 98 evideh goddunicates with
and opens out to the bushing surface 86. The forward

three neimo yshing dfannele 1) comly dwiei efythe minor bushing channels 100 can be

seen). The major bushing channel 98 opens out to a rear end of the bushing 16 and

extends forwardly along the axis of rotation A to a forward ending 102. Each minor

bushing channel 100 diverges forwardly and outwardly from the forward ending 102 and

opens out to the bushing surface 86. The forward ending 102 of the major bushing

channel 98 is located rearwardly in relation to the rear ending 92 of the threaded bore 90.

The shank 18 has a forwardly facing shank annular face 104 at a forward end
thereof and a shank channel 106 extending along the axis of rotation A. The shank
channel 106 opens out to the shank annular face 104 and has a neck portion 108, a main

portion 110, a sub-main portion 112 and a root portion 114. An internal peripheral neck

-6-
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channel 98 is located rearwardly in relation to the
rear ending 92 of the threaded bore 90. The shank 18
wha®7asRer war dl y faci ng shank annul ar face 104PEX/112006/001199
forward end thereof and a shank channel 106 extending
along the axis of rotation A The shank channel 106
opens out to the shank annul ar face 104 and has a neck
rtion 110, a.sub: nai

surface 116 o AesloBpriit 106D Heson & BEHEMARE SRS BT P JREKcEed cone which
S R N —
angle o%‘ ﬁ%{q H}@E%ﬁl&%ﬁ?ﬁagf‘ 82 ARYEnAIA Sdtiba 130HAE bh)infeRdl REipheral main

e rearwardly tapering angle of the head mnor
wall 118UiFase ah 2xialliees@hdingauylindpicallhapes Bire inixewedl 118 has a shank
. _peripheral main wall 118 having an axially extending
main deydterdDISMIwhichpis. lafpiee than thavaidjor beshvag daarspten OMd3.n The sub-
. diameter DSM which is_larger than the major, bushin . _
main partigredd? eNendsTRArYaEHY Hopoths grin PPIEgh ligsand had an internal

periphe i YRR Izl TEAC BT 0P B ey extencing
cylindnhWQi burkal gé\ﬁﬁgrh aﬁlﬁétéﬁy sTilANQ 8 ¥ drishiR dRMdECPMB. An
aving a dirangter simlar to the major bushing

internaldbiedRt @ireddVB22AB foithed bl theheylkndrivak adrfdde off $hé gubadain portion
on the cylindrical surface of the sub-nmain portion

112. Alst@p shrfate24s ffanmed 24 the sibimad wall 1B & woreaniendwheteof. The
120 at a rear end thereof. The stop surface_ 124 lies
stop sutface, 134 diep loar aperpharakairéieepft 3 tinaeated cenpahiph tapers rearwardly.

rhe o BSFoe SOLEIEL e SR 1 - Fo B e e
poion 43 Bl SR chennel 105 The asserdly o
T BT SRt ek W B8 16 wit s
L M U S T
s oS SO, 5 R AR Y T I i o

screwed fii@ihéd it thHetshatiR dh@kti Y 22nwail dhy bustengs faiger Thees 96 abut the stop
fingers 94 of the bushing 16, which are now slightly

surfacebit of fheesmnkghianst] 106earst diglslyr flideeradially inwardly thereupon. The
fingers 94 of the bushing 16, which are now slightly bent, press against the stop surface

124 of the shank channel 106 and give rise to a frictional force which is formed
therebetween. This frictional force works against forces acting to unscrew the bushing 16
out of the shank thread 122 such as when replacing the cutting head 14 of the reamer 10
(as will be described below). In general, the assembly process of the bushing 16,
described above, need only be performed once. In this position, the major bushing
channel 98 communicates with the root portion 114 of the shank channel 106 and the
minor bushing channels 100 communicate with the main portion 110 of the shank channel

106.
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124 of the shank channel 106 and give rise to a
frictional force which is formed therebetween. This

wo edocwsnsml force works agai nst forces acting POI/IL2006/001199
unscrew t he bushing 16 out of the shank thread 122
such as when replacing the cutting head 14 of the
reaner 10 (as will be described below). In general,

the assenbly Erocess of the bushing 16, described .
aboVeuntisg dfdhe guiing bedd i 4ea thashank 4 8iigipsriswaed; ynhplacing the

cutting  Bigd byt - TERUEH GHnoL i hERA e T TORS AR, lfor portion 42
povd 245005 SHRIE 20 ST Rl 1,15 B i o
lockingg lﬁéﬂe’vﬁ q2hrathsife@Nwifle iR hl??é‘ad@ﬁ hSrtiBgr 39 rlé@:ﬁng,y g%ro}l%}é the head

acing the cutting head 14 at the forward en
channeb 6N kntd Sthei §Hankt shdieetl Ili6nantipdist ihoeadéd powtionuBBng brought into
into the neck portion 108 of the shank channel 106. In
threadingicagpgrnentorith itee floekdedyberer®nof the bushing 1 6 e dlhegutting head 14
. its threaded portion 38 | eading, through the head ]
is then dffadhErrwaadiy o hend Vah fheeg IRfHRuTadigetsRoe 7 fHage occupied by the
t hr eaded ti 8.1S braou I,Nf 0.t hr [ .
three 1ok ERhT 26,00 R R b h ol S RIAR sagee ppcial recesses
74 of ﬂ#gﬁlé&—l&%tlﬁéﬁt 1;141&6%?9 (S¢b F%GBB‘.G Thidubiith APRI M theBdheld together

ree of Irts radial recesses /74 are

with the qsc!ﬁng theay 20hend botared acke Rgunien @hiredfionfoftrbeationck ibyghand until
screw 12 while the remaining three radial recesses 74

the cutiohig hbad t4tis adjgcéreaabic shamk &8 find¢hg Beking wings)26 qrenot be removed
cutting head 14 is_then held together with the | ockin

from theaagiab pecgases, 16t Whicd theY OR&RSbunt er direction of )
rotation R by hand until the cutting head 14 is
adj Adesyt (idhshstvah hatRigapatdubionk pthiai neptoh dgstlizée cadiahmecesses 74
be renoved fromthe radial recesses 74 which th

of the egtingyhead Ideyhighoaresfioawiy used to gegprrotthe shding, hqq(j%m to the shank
13, USRE e SVale Frdes Nead Ul Torieddn e cnutief diforOnetomtion R
sbou 3y OSSR o R0 AR BA A o4 AR Mbcscs 74
which g.gé) %g?ﬁélﬁcel,atéhg%éeéf ;%é;itlgﬁtﬁigg; Cvgig 33@715 oK ioRGhE A6ERMIrk® 12 and
thereby urge the locking screw 12 to rotate in the counter direction of rotation R. The
locking screw 12 is screwed further into the bushing 16 until the plug surface 30 of the
locking head 20 abuts the abutment walls 80 of the cutting head 14 (See Fig. 9) urging the
cutting head 14 axially rearwardly towards the shank 18. The head minor portion 44 of
the cutting head 14 then resiliently deforms a portion of the shank 18 surrounding the
neck portion 108 of the shank channel 106 until the head minor surface 52 and the neck
surface 116 abut and the shank annular face 104 and the head annular face 48 abut. In
this position the cutting head 14 is fully secured in the reamer 10 and the locking head 20
is fully located in the head channel 64 so that there is no portion of the locking screw 12

that, projects forwardly beyond the head face 46 of the cutting head 14 and, may interfere

-8-
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whi ch are occupi ed, engage the |ocking wing walls 34

of the | ocking screw 12 and thereby urge the | ocking
w@emems22 to rotate in the counter direction oPCT/IL2006/001199

rotation R The | ocking screw 12 is screwed further

into the bushing 16 until the plug surface 30 of the

| ocki ng head 20 abuts the abutnent walls 80 of the

A AR B SR
10) aren‘gog%} pl%%t&i;%{a? tﬁg rpﬁ%g %8%18@ &gﬁl—llée]%gk&% 93%812 and the six radial

recesse% UM opAgH BasdaBs 1Q§C&Mhi&fbsl@ﬁh0tﬁe hﬁﬁo%%ﬁﬁﬁ%bf the head
unti | "the"head m nor surface 52 and the neck

channe$ 64faﬂﬁlee>délﬁisa1¥adia1@n&1ﬁxl’a¢dl§'hﬁﬂﬂ inamdy withfraite addddized radial recess
the head annul ar face 48 abut. In this position the
74. Thyee passggeead6 (a.g keft phsspge deGriadFiznO), esociated withy thmthree radial

recesse%h '°°¥e%%ﬁ$%a%&x%«%g% u%' eﬁ@%@ﬁaﬁ% n%lﬁtt‘}‘?aﬁaﬁ’?@jeﬂgﬁ%ée the plug
surtacc 55 540 MR syt Bl B BRpb e A8 486 passage
126 i 3 0080 REERHE by, SO IRER St SRR i s

30. the plug surface 30 of the | ocking screw 12 and the
six radial recesses 74. Each passage 126 conmuni cates

t i nel .
\gln d‘T‘otr %a %%gcgﬁgrfgfp@é%du gxr f}{eufﬁﬁﬁlep?? g‘%ﬁt‘}%’% 14 is rotated
using thé %e@scf’o%ﬁt ML xisast @tat{(ﬁf:?ﬁﬁ thé-dirtRfi8R JTadeARMSR1 2ﬁhe unlocklng
(e | eft passage 126 in Fig. 9), associated with

recess mme e7 8r afithel odonpisiseslial 4ecesse’ 4 beby agaiakt the unl@@eng 6vmg walls
extend radially outwardly al ongside the plug surface
36 of e laakinghscrownl sndfurge tBe lockieg serpat 2nig tdiateein the direction of

rotatio ; 3‘%?3 éﬂ%&ﬁ%ﬂ% lgwsr s a&fs?éﬁ@e%?ﬂdygdqoaﬁ éﬁx%ét%e bushing
16 whild Sy 135 ?fép%éﬁs By S Tblnd fohdd PR Gg6 between the

finger %i%bé‘ 06 LFeh Ay é&bﬁ’c%loh@@f ahd the %fop’ Qirfide4/of the tsﬁ&nk channel 106.

rection of ot at i on R~ The unl ocki ng recess wal

unI igﬁlfﬁﬁgu n%’% méiG ece S Sei 65&?5’2’3 & nSEOt ing a cutting
operat1g¥191§ 3ol (R{;fﬁ' N9 Koldt! ﬁ%dt Qntre%t fild rﬁanmt Bﬁslﬂhﬁe&{a&ﬂgl 98 of the

bushing 16 from the root portion 114 of the shank channel 106. It then flows forwardly
and outwardly through the three minor bushing channels 100 of the bushing 16 into a
space formed between the bushing surface 86 of the bushing 16 and the main wall 118 of
the shank channel 106. From there the coolant fluid flows forwardly through the neck
portion 108 of the shank channel 106 and into the narrowed portion 68 of the head
channel 64 until it bears against the plug surface 30 of the locking screw 12 and is
directed radially outwardly into the radial recesses 74 along the passages 126. The six
streams of coolant fluid, flowing radially outwardly through the six passages 126, reach
the six flutes 56 of the cutting head 14 and their associated cutting edges 62. It is noted
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rotation R The | ocking screw 12 is screwed out of the

t hreaded bore 90 of the bushing 16 while the bushing
wagoor®skept in place by the frictional force wdTIL2006/001199

exi sts between the finger faces 96 of the finger

portion 84 and the stop surface 124 of the shank

channel 106. The flow of coolant fluid through the

that the ggg]%gbwlﬂsgi, ri%ggﬁir;iqlno?qdﬁéi{gg i agc tl{ahg%ﬁzgﬁg)lg}rﬂaaﬁ}gﬁq}%%eapﬁug surface
30 s PRS2 e BN SRS AR 48 e
on the r%&%@g%%%ég%gl deli&e minor bushing channel's 100

I'nt'o a space forned between the
bushi ng surface 86 of the bushing 16 and th in |1
11 d hef Present Jpxgrtion Potrntiaily ProFidss, 4 pumbef ho:f %Egv&nga\f@s. Forces
. flyid fl.o faqr. I r i
ating o, el BUER %8 St REFEoh 9 RERrP 08 bRl 10 cach
locking QFi %ahgéqsm%e&'ra@m Y8ddsh antl IeALY AGRINNEHe 1doRiY Bgrew and
surfface 30 of the locking screw 12 and is directed

axially se@fliedbeycuttiigvbest o it shahke Thediushingemey sesble4ekeasatye retention
t he passages 126. The six streans of coqlant fluid

of the 1ddking serewaidithe sharduchanne! whilsrditeghing e Sow ofecolpadluid along a
126, reach the six flutes 56 of the cutti.n e 14..

peripherh ge et hauS b e eBk Bg Crat (BIGLE TBTtpRinE b JU Jolid structure
t he c ant fluid, in it t [ Lec :

s SOl B G $98. 59 BrpRchets s an

thereforB&Hdh! cﬁﬂ%vﬂ%a BeSufdSR. dhsledidndcteRbltYing tbyRIWHil 1Enieed room
o ceft T ugal drces acti ng on the reaner 10 during a

in whidheaTemal @peliag iioneqiired.pr€selant ifluidfidven tpwarist thel tutting edges

provi des a nunber of advantages., Forces_ act] ng on the
throughciliet pasgagesainisiead aofcthuongy thei oskingowings moerder 3p raaintaia the full
) transferred to each locking wing via its associated
solid styong; shructuse of shalagkingewangp \%’h&i fck the quiing ﬁﬁa&q shagk.
axially secure the cutting head to the shank. The
bushitheugtayhe pabdent riavextiabhes rteeandesenibefl tohe ¢estdin rdpgree of
screw in the shank channel while directing the flow of
particulerity, ahshduldibe undenstoad ghati yarequp altgretions andy catjqqs could be
l.ocki ng screw thereby maingaining the.ful.l soli.d.
made wthous epatingdram i ARt hnETYeaERR A5 Petsaafiorglgimed.

| ocking screw, by virtue of its full solid and
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therefore strong structure, nmay be used in snal
di aneter cutting tools with limted roomin which
WO paog0seebo cool ing is required. Coolant fluid fPCWE.2006/001199
towards the cutting edges through the passages i nstead
of through the locking wings in order to maintain the
full solid strong structure of the | ocking w ngs which
| ock the cutting head to the shank. Although the
present invention has been described to a certain
degree of particularity,CIfugﬁguld be under st ood that
_various alterations and nodifications could be nmade
What is\glaimgdiis: departing fromthe scope of the invention as
herei nafter clained. CLAIMS What is clainmed is: 1. A
rotary cutting tool having a |ongitudinal axis of
1. r ot at AQbtary bitifi@tod Navitig bilorpitudal exdspf ratativgy, the okay kutting
having an axially extendi ng shank channel; a cutting
tool comppiisingipunt ed at a forward end of the shank, the

CUtti I SI.005: ' xt endi ng head
%#&mnﬁa‘qﬁg %Bégwf}}c%t%gd}lﬁggh%? gﬂ%‘%lre gf/ar d end of the
& Ubiding H?ﬁﬂiméaﬁkﬁeét al 923brwite bAdi 8f theCsmmki thBeeuititg head
the head tace; and a | ocking screw retained in the
comprigilﬁgﬂk channel and securing the cutting head to the

shank, the | ocking screw conprising at |east one

hmekially ewitenglimghearticheginely a direction transverse to

the | ongitudinal axis of rotation, wherein {he at

p gad fanedormed phy tiwagdiead af dhe eutting higdaandci at ed

di al . 2. th t ' { 9ol di
a1 oie THRRT ke otk s LML BBBah T  Z6T e For D
g%éﬁiﬁ%ﬁg&ﬁxfhlﬁetﬁﬁ% ?ﬂ%h%ingg&réfﬁﬁngeéﬁ’@%uﬁﬁg th@eti#tRg head to the

Screw e cutting
shank, the locking screw comprising at least one locking wing extending in a direction

transverse to the longitudinal axis of rotation, wherein the at least one locking wing is

located in an associated radial recess.
2. The rotary cutting tool according to claim 1, wherein at least one passage
suitable for delivery of a coolant is formed between the locking screw and the cutting

head.

3. The rotary cutting tool according to claim 2, wherein the at least one

passage extends radially.

4. The rotary cutting tool according to claim 2, wherein the at least one

passage is formed at the at least one radial recess.

5. The rotary cutting tool according to claim 1, wherein:
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3. The rotary cutting tool according to claim 2,
wherein the at | east one passage extends radially. 4.
wah@70s0280y cutting tool according to claim 2, PeiErR2e06mM01199

the at | east one passage is fornmed at the at | east one

radial recess. 5. The rotary cutting tool according to

claim1l, wherein:the cutting head conprises a

tgl urality of cutting edges on a_peripheral head .

arfuiting thradeodmpeises ehpluzmlityeof cuing edgesaon @ qeegipheral head

communi cates with the head channel and opens out to
surfacettﬁ%reﬁgrq eral head surface adjacent a given cutting

‘r\%% gl‘f éeragt ?%g]eleqdrbag&?%%s %@ . A ch@9 Qiﬂfﬁgr}fyﬁagﬁé&éﬁgﬁbm&ns out to

rew i S retaine
1S iReSdbeoned i n the shank
the pen?ﬁ%%%g@%g@%iﬁﬁ%@?&@gﬁﬂ ‘F‘%Sﬁ ?g é'accor ding to claim
6, wherein: the |ocking screw conprises an axially
extendi ng | ocking rod having a threaded portion; at .
6. | eastThe pataty owiting tbbkacteadingcatiaian 1c sthereindhe docking screw is

. internal shank thread; t t hy eaded. bushi.ng, i s

retaineq H ﬂ%ﬁhﬁgﬁ yﬁ@%’é §I &W%@g bug @ngr%ﬂﬂ‘%?ﬁﬁ%n&h? shapk chagmel.
the locking rod is threadingly engaged in the threaded
bushing. 8. The rotary cutting tool according to claim

7. The mgf;ﬁédhiﬁg fod1Hecg RYSBiNG, BaRreid: My or bushing
channel” openrng out to rear end thereof; and at
theastkinBescidw Wonipiides g etialyektaidigs toking codvnding a threaded
and opening out to a peripheral bushing surface

portiont hereof . 9. The rotary cutting tool according to claim

1, wherein the rotary cutting tool is.are r.
at least a portion of the shank channel c%mpmses an 1nternzﬁns?1ank thread;

the threaded bushing is threadingly engaged in the internal shank thread; and
the locking rod is threadingly engaged in the threaded bushing.

8. The rotary cutting tool according to claim 7, wherein the threaded bushing
has:

a major bushing channel opening out to a rear end thereof; and

at least one minor bushing channel diverging forwardly and opening out to a

peripheral bushing surface thereof.

0. The rotary cutting tool according to claim 1, wherein the rotary cutting tool
is a reamer.
10. A rotary cutting tool having a longitudinal axis of rotation, the rotary

cutting tool comprising:

a shank having an axially extending shank channel;
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10. A rotary cutting tool having a l|ongitudinal axis
of rotation, the rotary cutting tool conprising: a
waebanksnavi ng an axi ally extendi ng shank channeCT/H.2006/001199
cutting head nounted at a forward end of the shank,
the cutting head conprising: an axially extendi ng head
channel ; and a | ocki ng screw extending axially through
t he head channel and being retained in_ the shank .
2 heuthag; heatbmapwntad pleds tfoprrdpgad agk thei shamke ther cutting head
delivery of a coolant is fornmed between the | ocking
COmMPTISEZa\y and the cutting head. 11. The rotary cutting
k 0 L. wherein the at |east one
%lggiélggg%g{%{ng%%h%aéld%%g!’13%9. The rotary cutting tool
RE6AIAE RerekPefteAilMgldxialy ﬁ[r%hgh {Rehead Ehdtthenaad being retained in
conprises a head face and at l'east one radial recess,
the shahkehaindlgadicreine radi al recess is fornmed in the
cutting head and opens out to the head face and the at
hlelgast one prssageyeuitable oforedeliveryveda cheland dkifogmed rhsiveen the
. and the at |east one radial recess. 13. The rotary
IOCkm%:%&rFWr?éldttiﬁlcu'g&golﬂ‘?ﬁdﬂg to claim12, wherein the
cutting head conprises a plurality of cutting edges on
a peripheral head surface thereof, the at |east one
radi a | : : Q‘Hﬁ' | gR_n
1. opens*nc}EteI% Fcro°r§ the p ?Fgﬁggﬁrﬁ%@;? IsE St}l?ggg’ a Jaggln?ﬁagt least one
passag@le)(%ﬁd@bﬁdiiﬂﬂb@ edge. 14. The rotary cutting tool
according to claim 10, wherein the | ocking screwis
retained in the shank channel by a threaded bushi ng

positioned in the shank channel. 15. The rotary .
12, cutti AYetISHATY £3EBRelitag! a@cqgamgrﬁq&fm%u,ew ergipghe cutting head

comprilrs%sg lélhlg%ldﬁgarcgw Y ggLﬁ!é%te nd a4 %leéélss,eﬁ}eegtdie%gt logg kr'acrl‘%l recess is
formed in the cutting head and opens out to the head face and the at least one passage is

formed between the locking screw and the at least one radial recess.

13. The rotary cutting tool according to claim 12, wherein the cutting head
comprises a plurality of cutting edges on a peripheral head surface thereof, the at least
one radial recess communicates with the head channel and opens out to the peripheral

head surface adjacent a given cutting edge.

14. The rotary cutting tool according to claim 10, wherein the locking screw is

retained in the shank channel by a threaded bushing positioned in the shank channel.
15. The rotary cutting tool according to claim 14, wherein:
the locking screw comprises an axially extending locking rod having a threaded

portion;
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16.

has:

portion;at |east a portion of the shank channel
conprises an internal shank thread; the threaded

whemhioss0 s t hreadi ngly engaged in the internaPCHI2066/001199

thread; and the locking rod is threadingly engaged in
t he threaded bushing. 16. The rotary cutting too
according to claim15, wherein the threaded bushi ng

sy 4 B0 RO oSG o
e BB b By oA s

' ' 1 ting tool
ﬁgquegigg%gpgs Blrehdh 3R enagb@ il i rdRled ishitls
The rotary cutting tool according to claim 15, wherein the threaded bushing

a major bushing channel opening out to a rear end thereof, and

at least one minor bushing channel diverging forwardly and opening out to a

peripheral bushing surface thereof.

17.

The rotary cutting tool according to claim 10, wherein the rotary cutting

tool is a reamer.
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