29 Novenber 2006 -1 ROTARY CUTTING TOOL FIELD OF THE | NVENTI. ON_The
present invention relates in general to rotary metal cAANegmbesdd® and
specifically to reaners having replaceable cutting heads. BACKGROUND COF
THE | NVENTI ON US Pat ent 4, 836, 706 di scl oses a cutting tool having a

repl aceable cutting head. In this tool, an interchangeable tool nose is
assenbl ed on a drive nmenber. The tool nose includes a cylindrical body
having a drive face 12 and a RGDARN CQUTWINGHTO® al grooves are forned.
The drive nmenber includes a shank having a drive face 64 and drive

el enments. Assenbly of the tool nose on the drive nenber is performed by

pl aci ng t I &\4@1 the drive elenents and rotating the drive
menber ?‘ﬂlif,gdd)?T ace 1 ﬂéphe tool nose and drive face 64 of the drive
menber engage SuchTag gregageimihtidnez]d1ed ifr Qtcddl &LR6RLEY BetaPfcuttig t 00!
nose relative to the drive nenber. A reaner having a replaceable cutting

head is diels.caeksnesifissliyHatrenmers lonong regaceable uttingdwiads the reaner has
an interchangeable cutter head wth a conical butt which is inserted in a
mat chi ng coni cal socket in the reamer shank. The cutter head is screwed to

t he reamreBATRGROUNIRGECTER ROVENTEOSN coni cal engagenent between the
"~ cutter head and the reanmer shank ensures a connection free from pl ay.

However, this arr an@ér’rﬁnitenhésgiﬁh’éoéjdm&{ at quting tpal havingar kgplaceabhe case
of falrly fe d| f orces. cut ad is pressed. into,the
r eamer shﬁ'ﬁ'&l ﬂlge e ‘I“;'ierﬁg gﬁ't H??é&??dﬁlaséﬂﬁ]&]@gn‘ﬁhla drave 51 so
sel f -1 ockiRehbefh ga5E
wher eby t he ubrﬁ oﬁhg:ﬂ%&?ﬁlo%g??lldgﬁf ga({)filsﬁglﬁﬁfgg g(li‘lfa{r&@&rgg‘émear 12 gat ear.
this reaswsiket hnewﬁuch radiap govd vl Gine ffo:rmemuﬂpepdngetrhembult tr&:rlud‘&aajshamld h
cool ant ngans is.also not evident haw cool ant rreans coul d be

a

i ncor por RYDE tdﬁ‘iv§ faga fd and dayscelamepts o sseathly t theatrol mese i &8 t s
adj acent ghe. %ﬁﬂ)é}QS %@%?med "B%lﬁ&hﬁ‘%ﬁ@ raeﬁhi‘gl%o%? oggmh%admpeutt:ltemr%ﬁ%

and rotating the drive member until drive face 12 of the tool nose and drive face
64 of the drive member engage. Such an engagement does not provide centering
of the tool nose relative to the drive member.

A reamer having a replaceable cutting head is disclosed in US
Patent 4,040, 765. In this design the reamer has an interchangeable cutter head
with a conical butt which is inserted in a matching conical socket in the reamer
shank. The cutter head is screwed to the reamer shank via a screw bolt. The
conical engagement between the cutter head and the reamer shank ensures a
connection free from play. However, this arrangement has the drawback that,
particularly in the case of fairly strong feeding forces, the cutter head is pressed
into the reamer shank and jams, especially because the conical engagement is
also self-locking. The cutter head is hard to remove from the reamer shank,
whereby the union pin in particular is subjected to great wear and tear. In this
reamer there is no provision for equipping the cutter heads with coolant means.
It is also not evident haw coolant means could be incorporated in this reamer,
especially not coolant means having exits adjacent the cutting edges.

Furthermore, since the conical butt has




29 Novenber 2006 -2 an internal thread the cutting head and conical butt
cannot be nade as a one piece integral nenber by formzﬁrl\&‘?mﬁ’@ra(?ﬂ?
sintering a carbide powder. Another exanple of such a reamer disclosed in
US Patent 5,163,790. The reaner has an interchangeable cutter head and a
cool ant lubricant feed supplying the cutter head from an annul ar nozzle

di sposed far fromthe cutting blades. The cutter-head shank is cylindrical
and is retaiintechal nhread tlapeutiing hefd tahé doarat buss kankotbedmiade 2€ausdpiets ert o
by neans of a ¢lanmpin olt passing through the cutter head. The cl anping
bol t i ncl UH%&Yabmreg{f’@% BETHERASORE 2B siticalg afarbide eAWdele cl anping bolt can
be screwed in and oyt. r ut t . i i, has to
be di sadvant ageousl %tn&t)ﬂr;%l ggg*'@(fge%ssg&ﬁ %r g‘%ﬁl %rgqulge(grgr%% 2{%{2'&{}9 ]Ip%ehﬂ S

reamer thérie3i, 39010 TheOvdasic@N hheash NgtoRtabled dubter Igdidt @hdheadoolat eover,
when replacing a cutter head and tightening the clanping bolt to secure
the cutt efubiesgat ifhepoypplying thhepter hend fgomr amtassulananozzie dispanpd dar  bol t

wll end in the,..sa otationally ori.ented si,t.i an ch tinge,.

Ther ef or e/Tom e AFiRE Biade The B0fer- Bedd sBSS sREB0 et BaeblT D Moad of
the bolt gpehingasdithk lr¥aler SinROarOR! RRLr RPSEEHS B MBS MQ\éiéi‘ﬁdﬁnlﬁ_rbdlhe head
of the bolt, it would not be certain that the apertures would aligned with

t he cutt epasséngltioongh e eudersheasy dihe ¢lamping bolttivcludend reeessed bexagbn n

posi tion., Furt her nor if instead of, cutter bl agdes secur to the cutter
Poad | Tt badngas kfich the, RmB g bat ofh berierOuears ang o o seplaf hank

from sol i gyga Ré#ieshe! N8mPhidth 9altaths @ B2 aisahbsmagyf;&s?yr cBRATetROEIAG edM th

the cutter-head shank makes it very difficult t orm press - and sinter. It
i's an obj fom tife tehmepskadntn itheenamentiene py ov ipdevisioaltiding coohint &mchea

repl aceabl e .cutting head therefor that significant]y reduces or over comes
the af or ST 15de YTPQwey % adselacha\mm%erdwaﬁmquy\mw Flagpdigdance

AT, a3k 30 o A0S RPN NN BLEY e AUl
bolt will end up in the same rotationally oriented position each time. Therefore,
even if the coolant were to be somehow supplied to the head of the bolt and
radially directed coolant apertures were provided in the head of the bolt, it would

- not be certain that the apertures would aligned with the cutter-head cutting edges
every time a cutter head was secured in position. Furthermore, if instead of
cutter blades secured to the cutter head, it was desired to form a one piece
integral cutter head and shank from solid carbide, the clongated form of the
cutter head together with the cutter-head shank makes it very difficult to form
press and sinter.

_ It is an object of the present invention to provide a cutting tool and a
replaceable cutting head therefor that significantly reduces or overcomes the

aforementioned disadvantages.

SUMMARY OF THE INVENTION
In accordance with a first aspect of the present invention, there is
provided a rotary cutting tool having a forward end and a rearward end and a

longitudinal axis A




| ongi tudi nal axis A 29 Novenber 2006 _3_ passing through the forward and
rear ends, the cutting tool conprising a cutting head, 29N er and
a tool shank; the cutting head conprising a generally cylindrical main body
portion and a rearwardly extending conical portion, and an axially
directed through bore having a bore susface; a plurality of axially
extending and inwardly radially protruding |ocking w ngs each having a

sl opi ng | opkdsmg ﬁuoﬁ@h:élq)fcomudiesdfrr:nmcndshdehfboutemgmobécemprllsmga cettingenber

conpri ses ur aI it of aX| t ending and outwardly radially
pr ot r udi ngﬁ?ffda %BF »end thereof and an external screw

thread rearwar hgf cﬁf@ |, 3RiNY
cl anpi ng surf agte curt eac %ﬁhgﬁeﬂ%ﬁ%ﬁéﬁﬁgg%ﬁiﬁﬁ (ggogt?g?nent
surf ace; tfﬁarWarﬁlysdwetﬂhdim@S canicel giorting, hadeampeiilhg ditceed ohnvasth bog

t hereof and .conprising a coni cal forward portion_and an_ internally
t hr eaded pBRYiNg 7 beks WRHace:or RRERIEBMicaxialyr extepdingnandimyardlye aé%\l“é’r nal

screw thre t

St ernart yPBlabE T ATE IBTREG, byl 4 MARIPh TR IEIIENE prldls' B

| ocki ng wngsgcae@ueﬂabgned in pairs wwth the | ocking and cl anpi ng surfaces
of each pair in abutnment characterized in that an axially extendin

st opper havi ng e SF%Q@H@FIC?HMISWQ pdwreptsof dxisldy eptemimgmsi dutorarélac h

| ocking wi

ortion of the cuttin cated, wi t.hin
the coni ca il PERGHSE e BRie Wangien & uech tad dittenf ardent Pibiiren
- with a gi VeRewitHRea@HebARIY onUt'hE%@ﬁn H%w PR&¢h E%ﬁﬁg'vﬂﬁgdﬁg #4lo 1 orvvard
end of the locking wing. Typically, the opper may protrtde fr
| ocki ng swltapeng Fhefage,vend ssadk chuipiegtwiigr hac eanmagsooeated sl1éasabuan¢mrt| on
of a side syrface of the cl anping w ng.
surface;
the tool shank has a receiving bore opening to a forward end thereof and
comprising a conical forward portion and an internally threaded portion rearward
of the conical portion;
wherein,
the external screw thread of the screw member is in threaded engagement
with the internally threaded portion of the tool shank, the clamping wings and
locking wings are aligned in pairs with the locking and clamping surfaces of
each pair in abutment characterized in that an axially extending stopper having a
- tangentially facing stop surface, protrudes from each locking wing, the conical
portion of the cutting head is located within the conical portion of the tool
shank, and each stop surface in abutment with a given side abutment surface.
The stopper may be located at a forward end of the locking wing.
Typically, the stopper may protrude from the locking surface.
The given side abutment surface may be at least a portion of a side

surface of the clamping wing.




R ---- 29 Novenber 2006 4 The stopper may be located at a
rear end of the |locking wing The given side abutnent s&%ﬁ%‘@% at

| east a portion of a side surface of a radial abutnment nenber. Preferably,
the radi al abutnent nenber nay be | ocated adjacent the external screw
thread. Further preferably, an axial abutnment nenber nmay be | ocated

bet ween consecuti ve radi al abutnent nenbers. The tool shank may have a

channel communi cat i TheWtdpped nspr Bsocatiibara aF end \Wfitled lkipuwvignber bore
communi cates with radially directed coolant outlets adjacent a forward end
of the screw nember Theraverbsidgmbubmentetustacp anai balat depstiaviiortion e€esdids in

head.  The Stbae by REFIREDLeRLR?, FohRR Rty Ho ol ARG e R onbitRet ' "

external sgdyewe IdtaRAthdjfccht HRAEXRh] @8%woihrkal® Screw nenber. The rotary
cutting tool may be a reaner. In accordance with a second aspect of the

present invention, Fueher prsfopaldyi dedasiahetthooeot membabimayy tehdoqapedar y
cutting too conprising the.,steps of: positioning the screw nmenber in the
recei vi ng%B{ﬁ_‘e@ SF‘_"{th‘% r@Qf%Fﬁ?Bfm?&tr@WB?ﬁ ead is in initial threaded
engagement wi th therhatigsngldnk hby eaYeSd PRAdde® bomMhAkhAAg tW8h GHEEdeRg head
over the screw nenber with the | ocking w ngs passing between the clanping
Wi ngs; rotmnibyy bdre, oudtich mgrdveadembei botdeohorkiingtesiwigls radidlly hirectethpi ng

wings are axially aligned i airs and,the stop surfaces abut the side
abut ment 09 EE%%,etéﬁGJga-c-em- a fofward end ot theoRrE R e emBES 0f Fl‘%ﬁ’i’g@tﬁ oxglegsr) | |

3/0040 209§in§ aligned with recesses in the cutting head, the recesses being adjacent
cutting edges of the cutting head. |
The screw member may have resilient members extending from the
external screw thread to a rearward end of the screw member.
The rotary cutting tool may be a reamer.
In accordance with a second aspect of the present invention, there
is provided a method of assembling the rotary cutting tool, comprising the steps
of:
positioning the screw member in the receiving bore until the external screw
thread is in initial threaded engagement with the internally threaded portion;
placing the cutting head over the screw member with the locking wings
passing between the clamping wings;
rotating the cutting head until the locking wings and the clamping wings are

axially aligned in pairs and the stop surfaces abut the side abutment surfaces; and




-5 further rotating the cutting head until the | ocki ngzgnd clanmpin
surfaces_of pair of |ocking and cl anpi ng wi ngs ar< }3¥e and
t he screw%n@ﬁﬁgﬁgg is fully screwed into the internally tﬁ(g’é fﬁ)‘f)ortion

t hereby securing the cutting head to the tool shank. 5 BRI EF DESCRI PTI ON
OF THE DRAW NGS For a better understandisng, the invention will now be
descri bed, by way of exanple only, with reference to the acconpanyi ng
drawings in which: Fig. 1 is a perspective view of a rotary cutting tool

in accordance with a Q. fiLst odiment .of, the present, invention. Fig. 2
I's an expl oded %rpré)?f% U &t P{l‘ % Bt (0 A ?—c]g. 31is
a | ongi tudichgy, ﬁfr%ﬂbé%ﬁ? eﬁﬂaélafﬁP %%Meriﬁta%ﬁﬁnéﬁttéﬂdn&ets@%w ifembdg. 1
Fig. 4is atoB Vi ew o he cutt %éhea of the rotary cutting tool shown
in 15 Fi gis fullFsgrevied int@ tder dsanaky theaddd pogivnothetdbe seouting ghd eadingaken
along the line V- Vin Fig. 4, Fig. 6 is a cross-sectional view of the

cutting hedgad sxthe tepb he line VI- VI in Fig. 4, 20 Fig. 7 is a side

"vi ew of 5the screw nenber in Fig.2; Fig. 8 is a top view of the screw
menber i*n Fig.2; Fig. 9 is a longitudinal cross-sectional view of the tool

shank in Fi F D@ DN & Pjg&w;]@q; f the cutting head and screw
menber taken al ong tﬁy?}[ne XF;TP?? I g. vmtﬁ the cutting head in an open
position; 25 Fig. 11 Hos asbetiedandéswinding the immntioniveil mifw derdesaried; tdtyt i ng

tool in accordance with a second enbodi nent of the present .invention; Fig.

12 is a bottayeisxample ol vith redensneeltatbetaseomparyips diwingg it §gHchin

accordance with_the,second enhodi nent of the gr ser%t 1i nvent i_c?n; 29. Novenber
2006 ig. 1715 a perspective view of a rotary cutiing iool 1 accordance with a

10 first embodiment of the present invention; ‘
| Fig. 2 is an exploded perspective of the rotary cutting tool in Fig. 1;
Fig. 3 is a longitudinal cross-sectional view of the rotary cutting tool in
Fig. 1;
Tig. 4 is a top view of the cutting head of the rotary cutting tool shown in
15 Fig. 1;
Fig. 5 is a cross-sectional view of the cutting head taken along the line V-
V in Fig. 4;
Fig. 6 is a cross-sectional view of the cutting head taken along the line VI-
VI in Fig. 4;
20 Fig. 7 is a side view of the screw member in Fig.2;
Fig. 8 is a top view of the screw member in Fig.2;
Fig. 9 is a longitudinal cross-sectional view of the tool shank in Fig. 1;
Fig. 10 is a cross-section of the cutting head and screw member taken
along the line X-X in Fig. 3with the cutting head in an open position;
25 Fig. 11 is a side view of a screw member of a rotary cutting tool in
accordance with a second embodiment of the present invention;
Fig. 12 is a bottom view of a cutting head of the rotary cutting tool in

accordance with the second embodiment of the present invention;




WO 03/101650 PCT/1103/00405 -6 Fig. 13 is a cross sectional view of the
cutting he rotary cutting tool in accordance IE %1’ nd
enbodi mﬁ'ﬁ?@s{ﬂgﬁé present invention, taken along the Iz;&rll) qil -ﬁ%ﬁjl in
Fig. 12; and Fig. 14 is a cross sectional view of the screw nenber in Fig.
11, taken 5 along the line Xl V-XIV. DEEAI LED DESCRI PTI ON OF THE | NVENTI ON
"Attention is first drawn to Figs. 1-3 showing a cutting tool in accordance
with a first enbodi nrent of the present invnetion illustrated by neans 10

of a reaner 10.Ih earer 10 h f.orward end.12 r ( 14 and a
"ongi tudi nal - ax P e Fof St rertind ikl s SRedg neft PR SR PRy
ends 12, 1ddlah! fc0adcé Wivekk 5&ondoémBodinttint @F the Prestht idRafBA, Hien
conprises a cutting head 16, a screw nenber 18, and a tool shank 20. The
cutti ng heabng6he sine XHbKillindigell;and si ntered hard netal body nade from a
car bi de powder such, as 15 Tungsten Carbi de. The screw nenber, 13 and the
tool shank: 20 Hie Foisaress Sseionahyevsobdhe sereyt membesrig gt dli Bken The

t ool shank - j directed coolant channel 22 for providing
cool ant %t oaﬁjﬁgqﬁ%@?r@}ﬁmle. The cutting head 16, shown in Figs. 4-6,
has a forward end 24, a rearward end 26, an axis of rotational symetry B,
and an axially directed 20 cutting head bore 27 having a bore surface 28.
When secur DETAREDUDESGRIFEIONOFTHEANVENTIOaMK: 20, the cutting head
16 is rotated cl ockwi se around the axis B, when viewed in a top view In

the fol lowing, the t&tisationeigdfirgg"drgwam to tigs.| {+3gshewing pecwiting taol in

tt | ockwi se..rotati f..th ti head 16. . i R i
o | ned berbesBrPtdrenith Avtsy SRt b At Rimshan fa b b It e
28. Thggbope a%élfn%ﬁqo?%?ng@%etaﬁﬁai wgh@a_ folRARd End w{ el%lff@a}kuaw%ndrﬁﬁaﬂ%d end

26 of the cutting head 16, ree 1dentical integrally forned radially

i nwar dl y pimiggtotinag akic b notavwongs @Bsingathiroupdy thegfcawiact kihdgemiwaydrads al

di nensi on R2 defined between an innernost surface 31 of the | ocking w ngs
30 and thd2d#4i defimingot forwarndl tos yearstary direciipar eilhe teemendié AYMBRFiAeS Aadi al

cutting head 16, a screw member 18, and a tool shank 20. The cutting head 16 is

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

- 15 Tungsten Carbide. The screw member 18 and the tool shank 20 are formed of

machined steel or other hard materials. The tool shank 20 has an axially directed
coolant channel 22 for providing coolant to the cutting head 16.

The cutting head 16, shown in Figs. 4-6, has a forward end 24, a

rearward end 26, an axis of rotational symmetry B, and an axially directed

20 cutting head bore 27 having a bore surface 28. When securing the cutting head

16 to the tool shank 20, the cutting head 16 is rotated clockwise around the axis

B, when viewed in a top view. In the following, the terms “leading” and

“trailing” will be used with respect to clockwise rotation of the cutting head 16.

A bore radius R1 is defined between the axis of rotational symmetry B and the

25 bore surface 28. The bore surface 28 has protruding from it, adjacent the

rearward end 26 of the cutting head 16, three identical integrally formed radially

inwardly projecting locking wings 30, each having a locking wing radial

dimension R2 defined between an-innermost surfacé 31 of the 1olcki11g wings 30

and the -axis of rotational symmeiry B, wherein . the locking wing radial




November WD 03/101650 29 CT/I 03/004006 -7- dinension R2 is |less than the

bore radj he | ocking wi ngs 30 are equally spacé?(? ﬁf e
surface Wﬂasgé{ftsa-t he axis of rotational symetry B. Ad] a(}%ﬁlﬁg 80 i ng W ngs

30 are separated by | ocking wing gaps 32. Each | ocking wing 30 has a
generally forwardly facing sloping | ockizng surface 34. A stopper 36 5
protrudes froma forward end 35" of each locking wing 30, protruding in the
axial direction fromthe |ocking surface 34, on a trailing side thereof.

The st oppery; : . 1y radi : t | - ' L,ng,

first st opdgag?séggﬁgl%%gﬂ@nt Fal %?\%dlﬁsﬁ e’ ;’E@é ggj é%ﬁr‘iggll?ﬁufgfdél/ %4@?/15’

ext endi ng, spadededt tiad boref arfaee 28senb thes40B of Futationel %%metrytl}‘. Adjademy
ge

side. The first and second stop surfaces 38, 40 are 1 nerally transverse
to the | oclkesking wihgs 803uc sepprpiedftor iskingnwmengapsod2. Habk feckinging 38r mal |

thereto. In a top view .the lLockin 1 ng 3 as a fLrst, angular extent 42
Gori ned by Behe EBertall GimrsdS Kisith Alotthe) dodiRe kit 34 0 AnObat dbar
extents 44 | e.f L1 &t ter o kst and
second angEl e A Ll A8 3vof cdshiioBiay sihe 39, B fudtls n' 08 didi®, s 0¢
a 15 singl dideoidn Mepmithe laking befhccyd, g avadigesidéZhdest.aThbistehpengdl ar
extent 46. A conical portion 48 projects at the rearward end 26 of the
cutting héasapsntradiy mdipdlyessdending,iangeitiadisl fanimign fbgdjop ewificend8iondts t he
cutting head.16. . The conical ,portjon 48 has an outer. conical surface 50
coaxi ally. MG 3R a6 £ RSDoNY Fagtelly pdending FBgRHHALY, HASiE GoFah SoR

di d i-ng 2 anT t
Cont cal - suepdad ERPGHHCAIBLER, Phe i Bq SOMEhoD iRRke: 38, golde BUtP
the outmy ¢enéaBYy sdhivgse 50 ay lackiagr vadfidy 34 es@ﬂdn%é@ﬂeemy B aror

abut nent surface 52 of the main body portion 49 of t cutting head 16.
The cutti ngubstantially hasnal, cheowtn.| ilkea sop udewy thealodking foingad® hand figst 25

avess 5oabaT RGeS s A4 erup Y 3as ebins sTicect; TRoHCBET S0, A
ey (not shouih. ek ERYE \RhAB uldhe TR ahlif: SAERSSES B aPRIER W th

t he forwar
second angular extent 42, 44 combine to form the total angular extent 45 of a

15 single locking wing 30. The locking wing gap 32 has a third angular extent 46.
A conical portion 48 projects at the rearward end 26 of the cutting
head 16 from a generally cylindrical main body portion 49 of the cutting head 16.
The conical portion 48 has an outer conical surface 50 coaxially aligned with the
axis of rotational symmetry B and tapering rearwardly to a rearwardly facing
20 annular contact surface 48'. The outer conical surface 50 merges with the cutting
head 16 via a step 51 formed by the outer conical surface 50 and a rearwardly
facing planar annular abutment surface 52 of the main body portion 49 of the

cutting head 16.

| The cutting head 16 has a crown-like structure at its forward end 24
25 having six identical equally spaced cutting edges 54 and recesses 56, each recess
56 being substantially adjacent an associated cutting edge 54. A key (not shown)
having protrusions that match the recesses 56, mates with the forward end 24 of
the cutting head 16 in order to rotate the cutting head 16 during assembly, or

disassembly of the reamer 10.




the cutting head 16 in order to rotate the cutting head 16 durln ssenbly,
or dis f the reamer 10. ---------- - - ---- »7. O-V-em

03/ 101608 RSP o5 0040 2006 5 -8 Attention i s now drg% “3 -t and
8, showing the screw nenber 18. The screw nenber 18 has a forvvard end 58,

a rearward end 60, a longitudinal axisgC, and a generally tube-Ilike body

havi ng a peri pheral surface 62 and an axially directed screw nenber bore
64 open at the rearvvard end 60. The 5 peripheral surface 62 has a

peri pheral radi al fig ﬁﬁ’% n o] C and
t he peri pheral surfac 25193 ePgﬁn per|Yy%er‘}fatlha”(i:1d gi ggb@%@élﬁé%

| ess than hitenbepcl8.NTheisegew askmaberdl STRAS b qorwiEd SHite58,c4 emirwhRNERd 698ahas
three identical clanping wings 66 | ocated towards its forward end 58. The

cl anpi ng wiongstudgl aais Gdand a@caﬂ:mw duhenrkikel bydy hovingtapgripherti eneffacd 62
surface 62 a m cl ad| di rren on R4 ct to
The “axi s Bt ABEHBNARCSSTRER ML, B8 A ORER B wwwﬁ”m%n vﬁﬁs

ol o, fEAAR R pL5al et lqgﬁia?%h&%‘%ﬂ% R R8s

apart abOUIontgf'lﬁdlﬂeQ ki @amkh@peﬁplﬁlamdrﬁ@dﬁﬁ%mreﬁi EEPH e 10 ARG
separated by clanping 15 wing gaps 68. Each clanping wing gap 68 is

subst ant i afligensipmiR3 s dgagulhan thedodrng twinghmdidt dimensipnl R2. eTherscress of
each | ockin | anpi WJng 66 h an ular ext nt wi.th

r espect toI%H@qrgl-@?%gﬁ% I%S%T%l ‘&’h‘?gsaggﬁ?aégg QWS tife %f'ﬁ%ﬁar
extent of I I ng
slightly cgl?ltggs' Oﬁlﬁ% 9&1’941@@% rea vvgt?‘g‘ﬁb acgﬁgﬂwq}gﬁ&?ln%g}ur 21%%?70 and
first apd se€eri6DBPYhAGnasDehipivg mdgaﬁdm EXIRRIINRA Vit fespBL (oRRE |
surfaces 71', 71". The screw nenber 18 7s has an external screw thread 72
towards i a&sreﬁmmmHehdyﬁdeBf osheness ithe engximewberlampihg ssingneidied f r om

the extern . . . . cq 1 .
Sfmensmn R4 is greater than the locking wing radial dimension R2, but less than

the bore radius R1. The clamping wings 66 are equally spaced apart about the
longitudinal axis C, with adjacent clamping wings 66 separated by clamping

15 wing gaps 68. Each clamping wing gap 68 is substantially equal in angular
extent to the total angular extent 45 of each locking wing 30. Each clamping
wing 66 has an angular extent with respect to the longitudinal axis C
substantially less than the angular extent of each locking wing gap 32. Each
clamping wing 66 has a sloping slightly convex, outwardly and rearwardly facing

20 clamping surface 70 and first and second opposing generally radially extending
side abutment surfaces 71', 71",

The screw member 18 is has an external screw thread 72 towards
its rearward end 60 and four resilient members 74, extending from the external
screw thread 72 to the rearward end 60. The resilient members 74 give the

25 rearward end 60 a degree of flexibility in the radial direction. An abutment ring
76 projects radially outwardly from the screw member 18 at a location between
the clamping wings 66 and the external screw thread 72, preferably adjacent

thereto. At the forward end of the screw member 18 are six radially directed




screw thread 72 to the rearward end 60. The resilient nenbers 74 give the
25 rearward end 60 a degree of flexibility in the radi %9’%&m¥ %6 An

abut nentquq:fb‘mﬁ?% projects radially outwardly fromthe s& W% 18 at a
| ocation between the clanping wings 66 and the external screw thread 72,
preferably adjacent thereto. At the fqr9\/yard end of the screw nenber 18 are
six radially directed 29 Novenber 2006 "WO 03/101650 PCT/ n03/00405 -9

cool ant outlets 78 conmunicating between the screw nenber bore 64 and the

peri pheral surface 62._Attentiaqn is now drawn to Fiqg. howi t

forward en§o8@nbPUtlele78 SEMRHLRHBE ,be%‘?e@h%ss"l’i%‘g 1136@38%?’91%82%&#;%, a

pl anar fo”ﬁ@fiﬁ é’ra@ﬁ#%ﬁ? annul ar support surface 84, a |ongitudinal axis
ant channe

D, and the*co 22 extending rearwardly fromthe receiving bore

82. The receiving boratddioand ddve drewaltariigcbasiebing2harferwarkead 89 of i gned
with the longitudinal axis D. The receiving bore 82 has a rearwardly
tapering cdrm teil shenlicdy waichiishage rensiving boreiB3s aaplpgan foremedly fseing on 88

extends fromthe conical for d portjon 86 to 10, r.esi st,in orti 90.
The resi’st iaH@uI]%rSPPBWTQ%“%’&%\@cﬁ gﬁ’ﬂﬂl Al it Ra/l any ee?o‘?lﬂ%ﬁ(’ﬁ%i gq}arret er
of the rear . r f ner
. 10 is perfg%gug)%gf‘ggﬁf%%%%g%ﬁﬁﬁg%gﬁ%g%oﬁ@grt@ %igs E(g(\)/vﬂarﬁezt erﬂ%g

~ within thecherat \GhafinéloRe £2 @axidlB tafighed Stigh khe QoagicudinalngkingDt héThe

external screw thread 72 into initial threading 15 engagnent with the
i nt er nal | y r¢deieiagdebrpdi2 hama gearwrrdlyciapeiing choidl forwasd posded 86y 888 athe

For var 0 andhsEall SRS ZATLAR er RS (b 16 RESPIrATINL BRI B g face.
fing 7601 e 90, g fostlinel Forioh S0P Bkt ARy SR M
being in amhOaRRR@sH theRearddrdsnd BOWT the sére@ méfbet 18.t he open-posi tion,
the clanmping wings 66 lie in the |ocking wing gaps 32 of the cutting head
16 and the locking wiTigs as@nitily 0fi thhereamteanp¥niy perfgrmedsbeplaginghthescr ew
member . 18. rearward end 60 of the screw member 18 within the receiving bore 82 of the tool
shank 20 and bringing the external screw thread 72 into initial threading
15 engagment with the internally threaded portion 88. The cutting head 16 is placed
upon the screw member 18 with the rearward end 26 of the cutting head 16 over
the forward end 58 of the screw member 18, until the annular contact surface 48'
of the conical portion 48 of the cutting head 16 abuts the abutment ring 76. In
this position, the cutting head 16 will be referred to as being in an open-position,
20 as shown in Fig. 10. In the open-position, the clamping wings 66 lie in the
lbcldng wing gaps 32 of the cuiting head 16 and the locking wings 30 lie in the
clamping wing gaps 68 of the screw member 18.
In order to secure the cutting head 16 to the tool shank 20, the
cutting head 16 is now rotated in a clockwise direction about the axis of
25 rotational symmetry B, when the cutting head 16 is viewed in the top view. The
| resilient members 72 engage the resisting portion 90 restraining the screw
member 18 from freely rotating. The cutting head 16 is rotated from the open
position, until each locking wing 30 slides underneath a corresponding clamping

wing 66 with the locking and clamping surfaces 34, 70 in abutment, and each




In order to secure the cutting head 16. to the tool shank 20, the cutting
head 16 i.s now rotated in a clockwi se direction about t29Nexempen006p5
rotati on¥NO&yWbetry B, when the cutting head 16 is vi emea'CFHL?%Oé)4qsop Vi ew.
The resilient menbers 72 engage the resisting portion 90 restraining the
~screw nenber 18 fromfreely rotating. e cutting head 16 is rotated from
the open position, until each |ocking wing 30 slides underneath a
correspondi ng clanping w ng 66 with the |ocking and cl anpi ng surfaces 34,
70 in abutnment, and each 29 Novenber 2006 WO 03/101650,.PCT/ 1103/ 00405 -10
second st opeeands siop smofase 40nef theoyipppers 36 AR @ CorESPOUURE SRS BHS ng

i 66 at_t d, si t "ot P '
head 161 668l i aeopes et Spusf, LT5 dnerbgt, 2L AR cufiig RAdHE 1 00,
engagenent 'fﬁltg]fl&{iﬁ)tatg?’g%%cﬁv? B draerdtea g Hdus &6 didesdagenat bfidet

surface 71 e ing 5 wng 66, thereby securing the screw nenber 18
in the threagsd stopisutiac8d0 awlithe sedomidride abwteeesufics Tl Aabiheclawpinge 70
and the | ocking surface 34 being nuaintained,

th ls th
coni cal Ppowingri6s ghaseby ﬁ@lﬁm&ﬂlﬁécﬂﬁmmﬂ@fimlﬁtﬁﬁil%{?g#ﬁ?l ei}rf{ﬁr@}iﬁbft i oﬁ
86 of the tool 20 til, th ty . SILL .
cut i ng hedBO¥BHE DB RGHIC: HEBUSRE AUEeR. it ThdoTHRERRERRE 2 Hell
surface 84 élngtii}jga!ﬁﬁe& Rk aéﬂ%%ﬁﬁxﬁ%ﬁ)er gt Ilfs hRe ¢BRicERborBiont4800f the culting head

cutting he 6 located in the conical forward portion 86 of the tool shank
20, the culg ing theasnidli forwant eoeibingshoff tepteol shenl 28 vobl thehammulpn. |t

shoul d be noted that the cutting head 16 does not.  have a t hreaded. rtion.
I nst ead, t butmentagtivfagei 32 pbéha evtisg hoad kﬁc%sehvoﬁélﬁ‘b’é%\tlo FREAGY B’i’fﬂh?@e

ffecti ly d i ffegt s that ' :
Che- centr 1angaie DRBoRtrish Mcbhliedobf S A7 AE O eamtidortioh dipue on
surface 70 g,0f,, ﬂg}%éeé'#iailﬂél‘d&ﬁe\ﬁj iﬂ%@@oﬁi%ﬁpfowafd YoitioR\§of thessihshaak20; i ng

that the screw oats" as the cutting head 16 is rotated

cl ockvi se ifeeutdBig lidad BeWeatered hatlprejpet caitite togl steadt 206 i n posi ti on.
Surface contact by the clanping 20 w ngs 66, and the | ocki n% Wi n%ﬁr 38 (iis
desi gned not to af f edt showelddeemetedl foatdhe cuging head 16 does not have a‘threade

portion. Instead, the threading is located on the screw member 18, thereby

15 effectively decoupling any adverse effects that the threading can have on the
centering of the cutting head 16. As mentioned above, the clamping surface 70
of each clamping wing 66 is slightly convex, thereby ensuring that the screw
member 18 “floats” as the cutting head 16 is rotated clockwise in order to
securely clamp the cutting head 16 in position. Surface contact by the clamping

20 wings 66 and the locking wings 30 is designed ot to affect the centering of the
cutting head 16 formed by location of the conical portion 48 of the cutting head
16 in the conical forward portion 86 of the tool shank 20. The coolant outlets 78
are spatially distributed with respect to the clamping wings 66 in such a manner
that when the reamer 10 is assembled, the recesses 56 are aligned with the

75 coolant outlets 78, thus ensuring that the coolant is supplied directly to each of
the cutting edges 54. The alignment of the coolant outlets 78 with the recesses

56 is made possible due to the fact that the second stop surface 40 of each

~ stopper 36 abuts a corresponding second side- abutment surface 71" of each

clamping wing 66.




cutting head 16 fornmed by | ocation of the conical portion 48 of the cutting
head 16 in the conical forward portion 86 of the tooIZﬂ%ﬁMQQ%ﬁzq%k

cool ant BRXPAPWes are spatially distributed with respeBFﬂp@30W@50Ianping
wi ngs 66 in such a manner that when the reanmer 10 is assenbl ed, the
recesses 56 are aligned with the 25 cookant outlets 78, thus ensuring that
the coolant is supplied directly to each”of the cutting edges 54. The

al i gnnent of the coolant outlets 78 with the recesses 56 is made possible

due to the fact that fhe second st surf 4Q of eac stgpper, 36 abuts a
corr espondi ng second t‘? qac &’\Srﬁu Hg%(g(igfmagpmgggﬁpfrg% i 1Rg1 %@'\'@( 66.
29 Novenber 3 1Q:. +:ha. C I ng
nead 16 anch'r chovatine fieal A7 [elen g Whockise Bt HEne T niiaf e
rotated in ontigNthegt obk wrilierctiteegdtilothe fifdttdtep |surfabére 38 cabiutithe Meadidd Wil |
rotate until the first stop surfaces 38 abut the first side abutnent

s UH‘) aces mzlbﬂﬁmmm&c@ﬁﬂlggf\m? géaml@mgtxzﬂmge 16, dh@gb@ﬂgﬁgetvgg §1@¢h éwegi -
menber : e,screw, nmenber Xi e receiving bor : abut nen
o 76 budhtuba18n ARuecare atcpbis 18 Sdlf i SordBa 0 §20BaabIEuREt ¢! no
it out of | L on: 36 L this
stage, the rh{céﬁ??i ngﬁﬁée%%%%\gﬁégﬁﬁ%é} ? {Ifs’lgxtog;dtligpfEﬂﬁc@tﬁ%&éﬁé?@%tﬂ%@g?%&g@fand a
new cutti ngfhgadconiéalcopwhel pbak@dss vInbsirktalningbédeess cramhneshee, it

Hence, in normal 10 operation, the screw nmenber 1S does not have to be
removed; i cuitinghead §6 cenbevdied effafdhe acrenf member d8aindi awewontig2hend a few

LG, G T e B SO B B
074 T SREPHRLSRS o FRTLEPSF ML TGRS, 185 Acanty 6 o™

described abeyesd iMagd oot dafigeratelving herd 82 Yy £TBR AR Wved tiltea chitRpeENt
i nvention, rotational coupling between the cutting head and the screw

menber is dsedilbeld toplachd. éfigdyeequitedoto teheovel thapsicrayy wienglser 68, dhattistascr ew

disassemble the reamer 10, then one simply continues to rotate the cutting head

16 in an anticlockwise direction until the screw member 18 is completely
15 unscrewed.

As described above, in accordance with the first embodiment of the
present invention, rotational coupling between the cutting head and the screw
member is obtained by the engagement of the clamping wings 66 of the screw
member 18 and the stoppers 36 which protrude forwardly in the axial direction

20 from the locking surfaces 34 of the locking wings 30. When the cutting head 16
is attached to the tool shank 20, each locking wing 30 is located underneath a
corresponding clamping wing 66 with the locking and clamping surfaces 34, 70
in abutment.

| Attention is now drawn to Figs. 11 to 14 showing a cutting head

25 116, a screw member 118 and the tool shank 20 of a reamer 110 in accordance
with a second embodiment of the present invention. The reamer 110 according
to the second embodiment is not shown, but is identical in appearance to the
reamer 10 in accordance with the first embodiment, as shown in Fig. 1. The tool

shank 20 of the reamer 110 according to the second embodiment is identical to




menber 18 and the stoppers 36 which protrude forwardly in the axial
direction 20 fromthe | ocking surfaces 34 of the | ocki r?@ e(% Owhen t he
cutting WENEMESSOi s attached to the tool shank 20, each [ W% Png 30 is
| ocat ed underneath a corresponding clanping wing 66 with the | ocking and
cl anpi ng surfaces 34, 70 in abutnent. tention is now drawn to Figs. 11
to 14 showing a cutting head 25 116, a %crew nenber 118 and the tool shank
20 of a reanmer 110 in accordance w th a second enbodi ment of the present

invention. The reaner 110 according .to the second enbqdj.ment js n shown,
but is ideits tnl shanlygPodiths destignbodimeng, Hbe aggpnp Yé&@cdﬂ%?éﬁ%l@t& ?]ﬁéjtehe

fi nmbodi j j- . ) . 110

hecor di ng_ fernitel LE S RRCHREhd Rifh b sobfig fbodPBRO e tecibig! GRMRT

03/101650 :Sﬁgi#'dﬁ@e{cpﬁgﬁo 2hd rbﬂﬁﬁhpﬁﬂmﬁ,hﬁe!éktoap shénit DO, 9 padcedubalgi theent .
y

The assenb di sassenbly of the reamer 110 in accordance with the
second enbaedingentinahe firsteernbadinieny Thetefere, thet désayptiecadf theraameraddd® nenoval
from the tool shank 20, is procedurally th sanme .as, i the. first .
embodnerst . avkedanes avith e sreon ieﬁiﬂ?-%ﬁm@m F‘Hﬁ fP@%EFm‘ﬂPéﬁY ﬁ%@c@@%ﬁa@ﬁce‘

wth the secand odi . W cus.principally on the differing
features bg?%@éq’?% © %%e%o%*ﬂﬁéa se.nts?'he cutting head 116 has a forward
end 124, a rearward emg ddfing had P16Sh:R\ a Fowicd @adl 128l Anfbrward endbd6,an
‘axially directed cutting head bore 127 having a bore surface 128. The bore

‘surface 128nhass pf ottatidnalgyfmoetry B1, ad{l avexsialiodireeted eatting pagnkpre 4@ 70f t he
r of ecti ng Mestia ot TEEEIES. e baaRgor g Rel e ans Harit JUBEERY

Focki gt e Seeid sahoPSen BTk gl e, dR en Gyl BB RS fordld fave
anda st o e S e o g 130, The

st opper 136Gqpaly spatesl about e axis aif rdtatieat] smietrnB hen teabokensirfas128n a
trailing

and have locking wing gaps 132 between adjacent locking wings 130. Each

focking wing 130 has a generally forwardly facing sloping locking surface 134

15 and a stopper 136 located at the rear end 135" of the locking wing 130. The

stopper 136 protrudes in the axial direction from the rear end 135", on a trailing

side thereof. The stopper 136 has a radially extending, generally tangentially

facing, first stop surface 138 on its trailing side and a radially extending,
generally tangentially facing, second stop surface 140 on its leading side.

20 A conical portion 148 projects at the rearward end 126 of the

cutting head 116 from a generally cylindrical main body portion 149 of the

- cutting head 116. The conical portion 148 has an outer conical surface 150

coaxially aligned with the axis of rotational symmetry B1 that tapers rearwardly

to a rearwardly facing annular contact surface 148'. The outer conical surface

25 150 merges with the cutting head 116 at a step 151 formed by the outer conical

surface 150 and a rearwardly facing planar annular abutment surface 152 of the

cylindrical main body portion 149 of the cufting head 116. The external

appearance of the cutting head 116 in accordance with the second embodiment is

- identical to that of the first embodiment. The cutting head 116 having a crown-




‘side thereof. The stopper 136 has a radially extending, %nerall

tangentia}d%gggﬁfggi ng, first stop surface 138 on its traﬁpg‘%‘g{f@%ﬁ%%nd a

radi al | y ex g, generally tangentially facing, secon Op surface 140
on its leading side. 20 A conical portion 148 projects at the rearward end
126 of the cutting head 116 froma gengefally cylindrical nmain body portion
149 of the <cutting head 116. The conical portion 148 has an outer conical
surface 150 coaxially aligned with the axis of rotational symetry Bl that

tapers reas: rg|¥ r f.aci ng_anpul ar..cqont act. surface 148'. The
outer coni (Iizla SsurF’lar%ceétgg ﬁgggﬁrreﬁ géé&%%%&%é”‘c’tﬁ@%ﬁ% (%%'5 YrPEUHt 4 ep 151
formed by tehgeOI8£ (nG0REAI Fisd!'Te&R 190amDbcRsdesABGREMY rdcasd 156 BLBar
annul ar abutnent surface 152 of the cylindrical nmain body portion 149 of

t he cutti ngubstadiallycadjddent enmssovadted apipimarealige d5df the cutting head 116 in
accordance with the sr cond enbodjment is identical to that of the first

enbodi ment. The cut t /g SSEH MaeraberalA8aps wrvard ond RB8.chisirvasbend 169,

03/ 1016 . 0 - i t I t Jdts forward end, 124 havi ng
oix tdenti earngibnAIIOCr, hid o diieBl b Re Body i iRl ARE R s,
13) and req62%08 ahHialBPaRcses 88w RRIIRY Bre fﬁl@gﬁ bt 7 #éérﬁgﬁc?&ﬁﬁ 6N
associ ated cutting edgé 154. The screw nenber 11 as a forward end 158, a
rearward efitics6sw nicrabéohiB hasliinet ideticalrlangying aviggnd6él loyatediewhidse body
havi ng a per ifpher | surface_ 162 and an axially directed screw nenber bore
164 open aitsifPEVvardpngal el e dde1damping, wings K0 nicinle radmliyaeutyards fremnt i cal

| ' ' It d d 158. . T | . |
T66 pr ot ulk Perbi el QRGP B o e SRl PP Epa ¢ Iqpitidipel o
. |1 . ] : : o d _ X _
g g R R OB ek M, o TP Ellihifc S/RE"O
pref er abl y166ilghtd yloponpy eprefenaslyeslighyly vvtivegasumnagdly 4l iagwardlgipting

surface 170 and first and second general ly radially extending side
surfaces 1¢amping jsurfapsel 2¢ ragd ad se@ndagengrallytiadidly sxleadinghridad 172

| ocat ed surfaces 171', 171",
The screw member 118 has an external screw thread 172 located
15 towards its rearward end 160 and four resilient members 174, extending from the
external screw thread 172 to the rearward end 160 thereby providing the
rearward end 160 a degree of flexibility in the radial direction. Radial abutment
members 175, protruding radially outwardly from the peripheral surface 162, are
. located between the external screw thread 172 and the clamping wings 166
20 adjacent the external screw thread 172. The radial abutment members 175 are
| spaced equally around the peripheral surface 162 with an axial abutment member
176 located between each radial abutment member 175. Each radial abutment
member 175 has first and second side abutment surfaces 175', 175". Each axial
abutment member 176 has an axially and forwardly facing axial abutment surface
25 176'. The screw member 118 has six radially directed coolant outlets 178
adjacent the forward end 158, communicating between the screw member bore
164 and the peripheral surface 162. As with the first emEodiment, in the second
embodiment the coolant outlets 178 are spatially distributed with respect to the

clamping wings 166 in such a manner that when the reamer 110 is assembled, the




15 towards its rearward end 160 and four resilient nmenbers 174, extending

‘fromthe | screw thread 172 to the rearward end® ﬁgﬁ %ﬁ
provi di n&fﬁﬁié}garmrd end 160 a degree of flexibility I:I(%QY e (&% I al

direction. Radial abutnment nmenbers 175, protruding radially outwardly from
the peripheral surface 162, are |ocatedgbetween the external screw thread
172 and the clanping wngs 166 20 adj acent the external screw thread 172.
The radi al abutnent nmenbers 175 are spaced equally around the peripheral

surface 16 | axi.aly: t [ 7 ocal e et ween ch radi al
a_bUt ment né-ﬁ%\ées%&1?§6 gchhggeglf gﬁ ﬁag{l}f%ﬁgﬂ. #Eﬁ%{érf%S%Hgseq\gﬁ?%e@ﬁﬂﬂ?econd
si de abut meRblei{ aggtic directly {8 eactFafihe®itifhg cafatimNt nmermber 176 has an
axially and forwardl'y facing axial abutnment surface 25 176'. The screw

menber 118 has si x r adicatdaynadi Ilég iredcovoddramet with tthe sscohdembaljimeanvf the

forward end 158, .conmuni cating tween_the screw nmenber bore 164 and the
peri pher al PEgteRkdBveRiion, N WS@W%f%ﬁ?wﬂlstn dhe cameentay #h thhecarpendd in

enbodi t . I patd al i stributed w,th respect
fo the i aeondais A0in E' i b AR r S nanlind o 166 e 1469 <
assenbl ed, rh&abNOYESHENHIacdD B3k 2PicAtheal /\ﬁiﬁﬁﬁ/tﬁ@‘}_@éﬁvmﬁ%oré%eéﬁ% 156
are.aligned with the coolant outlets 8, thus ensuring that the cool ant
i s suppliedoali shatk 20 csoedlodi thie extermalitscreny thilgres 1734is Ehenitiehrthreadii i n
‘accordance with the second enbodi nent of the present invention, i

‘assenmbl ed FHERETRCRLWIdthe iptsrnally thisadedh newionoss Wi the dpeloshakc20. sTh? t he
first enbod] T 60 of th 118 | | d i
Conxi al |t CONTE, pead BafR A0 GRth s Rt WATFIRhe teimabe s "
‘that thg exograriheSagn: Hhead dves thé-féﬂvdrﬂiécr);]idaisﬁ Biﬁg;gédi‘% ROGBELTEGL W th

the internally threaded portion 88 of the tool shan e cutting head

116 is pl aeed thpocarihedlydieingremmbiar chitichindfadenb48’ axfriheconienldy dfioh26180f t he
cutting head, 16 over the forward end 158 of the screw menber 118, and the
rear war-dl y 1§ Ecabvgment with thedprasdls tacing axiahabutarent perfacssi1gal opthe axdal 148

it f]ei gx ?grt Bl b 9762 91'1 ¥h1fs aﬁ:oisﬁgoﬁxrie?éﬂ'&{) Y TRE t”ol%grrl-gaggi%%nljﬁie of
clamping wings 166 lie in the locking wing gaps 132 of the cutting head 116 and
15 the locking wings 130 lie in the clamping wing gaps 168 of the screw member
118.

In order to secure the cutting head 116 to the tool shank 20, the
cutting head 116 is now rotated in a clockwise direction about the axis of
rotational symmetry B, when the cutting head 116 is viewed in a top view. The

20 cutting head 116 is rotated from the open position, uniil each locking wing 130
slides underneath an opposing clamping wing 166 so that the locking wings 130
and clamping wings 166 form opposing wing pairs. In each wing pair, the
‘clamping surface 170 of the clamping wing 166 is in abutment Withrthe locking
surface 134 of the locking wing 130. In this position, the stoppers 136 and the

25 radial abutment members 175 form radial abutment pairs. In each radial
abutment pair, the second stop surface 140 of the stopper 136 is in abutment with
the second side abutment surface 175" of the radial abutment member 175. The

cutting head 116 is rotated until the screw member 118 is completely screwed

into in the threaded portion 88 and the conical portion 148 of the cutting head




abut ment nmenbers 176. In this position, referred to thg@"open- po;i t6i( on",
the cl ' ings 166 lie in the locking wing gaps 1 VW"%@ i ng
head 112%%#?% | ocking wings 130 lie in the clanpi né%&/{ Og?a s 168 of
the screw nenber 118. In order to secure the cutting head 116 to the tool
shank 20, the cutting head 116 is now_fetated in a clockw se direction

about the axis of rotational symetry B, when the cutting head 116 is
viewed in a top view. The 20 cutting head 116 is rotated fromthe open

posi tion, i | | acki ng..wi.ng_ 130, slideg.U r.n h ( I N

E 2ot ng' widg FeReRa RS it et pHiE” BeoPt BiaRR Mnat SR e
for m opposizpgyk huRREhS sulficee 859 oF 1 &ﬁhﬁ% Hel 119 ﬁ{rﬁh%%e‘ﬁ%nft%ﬁhjazp of
.the clanping wing 166 is in abutnment with the |ocking surtace 134 of the
| ocki ng Wi mgnhB6 support bintag@o84 bi ®forwané ead of ey ol SGankr2D.t he 25 radi al
abut nent nenbers 175 formradi al abutnent pairs. In each radial _ abutnent
pair, the second stopl&uR¢lawp thaguling hradst ngnd repaye; it fiom Histogbpltank t h

h d L5 b ‘ 5'.0f th ial ab B 75.
e “ecen 20, 16s ARULIP Mlod YEG3CToBEY i b Bl @Rl BRKCED EREBECIATS:
screwed i '&h@tiﬂg@ hehe lﬁhrﬁﬁﬂ?&a&oﬁﬁﬂipﬂl@ﬁrs%%@og berfhQRI LM aBQr thieOffrst 4/1e0f the
cutting head 29 Novenber 2006 WO 03/101650 PCT/1L03/00405 -15 116 1s

| ocat ed i nahutmentcairfaces Was dopihetriadial bumherithechbals 198atherdyy wndcewhes
annul ar abut nent surface 152 of the cutting head 116 in engagenent with an
annul ar suppRseresmeglergllSat Ag the saravy tegiabet 11 exitvlie weaivk borer82,
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cuttl ”gld‘ei%#ilr.éh"ﬂrﬁ 6nﬂ%%hﬁxléi“édﬂtaét%r%bé ihsséfﬂle%hic% Srtibac1 &PHF tHehe

abut nent surface

first side s 1/5" of the radi al abut nent nenbers 175,

t her eby unsatiéng hend 1hefocing\it omndfahe tadtividg bohe823cr ew mermber 118 exits the
receiving bore 82, the forwardly facing axial abutnent surfaces 176’ of
the axi al abutnment nelibeeughl thel peesguk finvgntion hafe baem yleaeribashtac cstfpimace

148" of th%ecgzlge%' %?l pa‘%ﬁéﬁfa%%‘y, 1il%851%culé ht?e understood that various alterations and
modifications could be made without departing from the spirit or scope of the

15 invention as hereinafter claimed.




cutting head 116 forcing it out of the receiving bore 82. Although the
present invention has been described to a certain degr@@@@%?%?(@ul arity,
it should be understood that various alterations and nodifications could
be made wi thout departing fromthe spirit or scope of the 15 invention as
hereinafter claimed. 29 Novenber 20061216 CLAIMS: 1. A rot ary cutting
tool having a forward end and a rearward end and a |ongitudinal axis A
passing tmouaict he forward and rear ends, the cutting tool conprising a
cutting head, a screw nenber and a tool shank; the cutting head conprising
a general Ly cyl i ndr Acatargeduttifg thol hevirigon famedrd and ead waedtvward yend redidrg

conical portion, and. an axially direcied thrqu bore .having a bore

surf ace; _gmﬁl‘tﬁaﬁaita?mo_ B3SH4 r_giig]éﬁ{i? %@r‘%ﬁ{ g I?dﬁaﬁleag‘?t?ngﬁ%]trudi ng
| ocki ng wbagRieAeh Oihe dcR o RERGLAGY £ SWol dEspr ot rudes from the
bore surface] thé screw menper conprises a plurality of axially extending
and outwardly theaclitihg hepd compdising & lgangiatly cplindsicalnmaird bodyapadrtimdartdher eof

and an external crew thread rearward of the clanping w ngs, each clanping
wi ng has-8 rgﬁwrﬁfy GETG&F}H}%Qogiﬁﬁ?é’@ét}o%nﬂlcbééha’&lPH}?p‘illﬁ"gCtﬁﬁi rfgrcr%éi gﬂre

e ot tHavihf% ML Whce>d! bRy B A8l SRR SnE DRAFAY DARRTe

opening to a forward end ther co i st ng a“coni cal

and an i npetnaing lddkisnaatgpenth havingas Wdping ¢bcliihg sadface Pro@addsi £#8in
wherein, the external screw thread of the screw nmenber is in threaded
engagenenthe bgre susfaeesi nternal |y threaded portion of the tool shank, the
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axially exdens peotsidiRPedlampitighidgs bangedbwald ¥nd aRbfRAf HndPas® Wxta6H) ,
protrudes from each | ocking w n‘gi, %_he _cc_)nl cal _ _ o
screw thread rearward of the clamping wings, each clamping wing has a sloping
clamping surface, and each clamping wing has an associated side abutment
surface; '
the tool shank has a receiving bore opening to a forward end thereof and
comprising a conical forward portion and an internally threaded portion rearward
of the conical portion;
wherein,
the external screw thread of the screw member is in threaded engagement
with the internally threaded portion of the tool shank, the clamping wings and
locking wings are aligned in pairs with the locking and clamping surfaces of each
pair in abutment characterized in that an axially extending stopper having a
tangentially facing stop surface, protrudes from each locking wing, the conical
portion of the cutting head is located within the conical portion of the tool shank,
and each stop surface is in abutment with a given side abutment surface.

2. The rotary cutting tool according to claim 1, wherein the stopper is

located at a forward end of the locking wing,




portion of the cutting head is |ocated within the conical portion of the
tool shank, and each stop surface is in abutnent with % Nexesphes;

abutment surface. 2. The rotary cutting tool according to claim1, wherein
the stopper is located at a forward end of the |ocking wing. 29 Novenber
2006 -17 3. The rotary cutting tool at€ording to claim2, wherein the
stopper protrudes fromthe [ocking surface. 4. The rotary cutting tool
accordi ng3to cl ai m Thevietary entting tgol eerosiling toaplaimeht wheneimdlee istopaer | east
a-portion_of a,side rface of the clanping wing. 5. The rotary cutting
“tool accoptgj)‘?tﬁ“glgdetS roﬁzﬁﬂof?(l%%}fgcﬁ‘the stopper is |located at a rear end of
the | ocking wi ng. 6ThEhStarPleattingCidbl kOGR! t03QER% 8 Rhekdn Gh&kiVen sighrer ei n
the given side abutnment surface is at |east a portion of a side surface of

a radi al abutnressurfaegisart ledpt a Poetiornobia yidewsutfang of dud clampargiwing.t o cl ai m 6,

wherein the radi al but pent nber .is | qcated adj acent the external screw
thread. 82 The rot a}fﬁeaa{g?y ﬁaﬁf%iwéles%ﬂrﬁ%tot Sath b iy el e SIIPPSH ki al

abut ment 1RIRLS atiaSrehPERd BE(HRELVLRS wipgsecutive radial abutment menbers. 9.
The rotary cutting tool according™to any one of clains 1 to 8 wherein the

t ool shank. has a chZhaebtacyentiingctabl accondinly ta ceimed, mbeten thogien sidd ch
screw nenbger bore conmmuni caifgs with radially directed cool ant qutlets

adj acent &PYIBISRAYTIBAE 1818t Irask areRttignte s, SifResEBEEapk aotwdiali 2buseeny

al i gned ﬁ{e%eg_ecesses in the cutting head, the recesses being adjacent
cutting edges of the cutting head. 10. The rotary cutting tool according

to any on& of clai nFhd roeard, cwtiag ool atdbardagr ey dERD &, WikGelnethd ralibl
menbers extending fromthe external screw thread to a rearward end of the
screw nendtment mepperrigdeogajed adiecenf the sxtespelovcaewghresde] ai m 10, wherein

the rotar ¥, cuttingr{o OIJOtAI% guttci%gn%roi abcording to claim 5, wherein an axial

abutment member is located between consecutive radial abutment members.
9. The rotary cutting tool according to any one of claims 1 to 8,
wherein the tool shank has a channel communicating with a screw member bore,
which screw member bore communicates with radially directed coolant outlets
adjacent a forward end of the screw member, the coolant outlets being aligned
with recesses in the cutting head, the recesses being adjacent cutting édges of the
cutting head.
10. The rotary cutting tool according to any one of claims 1 to 9, wherein
 the screw member has resilient members extending from the external screw thread
to a rearward end of the screw member.
11 The rotary cutting tool according to claim 10, wherein the rotary
cutting tool is a reamer,
12. A method of assembling the rotary cutting tool according to any one

of claims 1 to 11, comprising the steps of:




12. A method of assenbling the rotary cutting tool accqording to one of
claims 1 to 11, conprising the steps of: 29 Novenber 2@8a¥ove ebg(gcflﬁti oni ng
the screw nenber in the receiving bore until the external screw thread is
ininitial threaded engagenment with the internally threaded portion;

pl acing the cutting head over the screwgnenber with the | ocking w ngs
passi ng between the clanping wings; rotating the cutting head until the

| ocking wi ngs and..t he cl.anping wings . are axially aligned in pairs and the
stop surfaces XBSHIONHE Biedsrahmemife i8 ke sﬁ,c@s‘fmgéﬁm Hithe extesraltseryY t he
cutting h Bt i th i i .pai r of

| ocki ng aﬁlgl%g éérf%)dl Iﬁté@@mtiﬁ%ghg‘?g“@#@ggéﬁ? %H{]&gﬁg{eﬁ%ﬁ?ﬁ%ﬁeﬁéﬁérl?;i s fully
screwed into tipadimg ehaabitingt heghdee for birew iRBIRDYYiSEEh Idkihfaviagsti ng

head to the tool shank, ) )
passing between the clamping wings;

rotating the cutting head until the locking wings and the clamping wings
are axially aligned in pairs and the stop surfaces abut the side abutment surfaces;
and

further rotating the cutting head until the locking and clamping surfaces of
each pair of locking and clamping wings are in abutment and the screw member is
fully screwed into the internally threaded portion thereby securing the cutting

head to the tool shank.




