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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

W@ aiobi108356 nsert for deburring of bores. BACKGREUMD.2006/000340

OFTHE | NVENTI ON Such rotary cutting tools are known
either in the formof stand alone tools for deburring
ready nmade holes or in the formof drills having

i ncor porated deburring capability. In both cases the
deburring is generally perforned by a spring-I|oaded
cutting insert. However, there are situations in which
there is not enough roomfor a spring. This can be the
case for very small dianeter cutting tools or in
drills where it is required to |locate the deburring
insert in the vicinity of the drill's flutes. US
Patent 6, 270, 295 REECARNe€ VA EINGI HQQlool whi ch
utilizes pressurized fluid for indirectly |oading a

bl ade. A piston 118 resides in a side conduit 112 and
pressurized fluid, flowng in the side conduit 112,
assists in pushing the piston 118 against a cartridge
122 which holds a blade 126. It is an object of the
present invention to provide an inproved deburring

FEED D OINTHE, INVENTION Ut ting tool. The objects of
the invention are attained with the subject matter in

accor dand@hevpresent Hevemsqe celpies tol aitntar@Uiiy tapl Eng a
| NVENTI ON | n ccor_dan§e with the present invention
£Widing 1nserh f@f&bawyg of bores.

BACKGROUND OF THE INVENTION

Such rotary cutting tools are known either in the form of stand
alone tools for deburring ready made holes or in the form of drills having
incorporated deburring capability. In both cases the deburring is generally
performed by a spring-loaded cuiting insert. However, there are situations
in which there is not enough room for a spring. This can be the case for
very small diameter cutting tools or in drills where it is required to locate
the deburring insert in the vicinity of the drill's flutes.

US Patent 6,270,295 describes a cufting tool which utilizes
pressurized fluid for indirectly loading a blade. A piston 118 resides in a
side conduit 112 and pressurized fluid, flowing in the side conduit 112,
assists in pushing the piston 118 against a cartridge 122 which holds a blade
126.

It is an object of the present invention to provide an improved
deburring mechanism for a rotary cutting tool.

The objects of the invention are attained with the subject matter

in accordance with the respective claims.
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provided a rotary cutting tool having a |ongitudinal
axis of rotation and conprising: a conduit, for

weawsagssof fluid, fornmed in the cutting tool BEMIL2006/000340

extendi ng generally axially, an insert pocket opening
out to a peripheral surface of the cutting tool via an
aperture, the insert pocket communicating with the

conduit, and a cutting insert slidably retained in the

insert pocket, the cutting insert being slidable from

QPMMAEQ%QEJED INYENTIONext ended position by neans

of fluid _pressure applied by the tluid whi b

agai net  Hhdprieae (Rih e Pree, bidrtiollis Enpeferably
L LR la0irlgN a 18R RUABAL §elisP OB rbialBn Aind

R R e R  OE £Oa0n i

to@priBRigt ur e beyond the peripheral surface of the

cutting tool. Preferably, a holding bore opens out to

t he pecorphet,aforsprssage andlwidmformedt ins the t¢uttihg tool and

i nsert pocket. Typically, the cutting insert has an
?ﬁ@éﬂtﬂgﬁmﬁﬁbf@?ﬁﬁﬂb a back to front direction and a

pl ane i.ncl udi the insert axis.passes_ ther I ,
Phe. ERTIeRyPPIEE PRI 4o APHEREEay e oA GAY ool
C t: G hurdifgir bR a

IR B e R infer B6ckeF RO KRGS LORTir 20

the guWubtiflgimert diIabhaetdited Wothelinkém poeles shoenttigg insert
reflection symmetric with respect to the pl ane.

being slidable from a retracted position to an extended position by means of

fluid pressure applied by the fluid which bears against and biases the cutting
insert towards the extended position, wherein in the extended position at
least a portion of the cutting insert protrudes from the aperture beyond the
peripheral surface of the cutting tool.

Preferably, a holding bore opens out to the peripheral surface and
communicates with the insert pocket.

Typically, the cutting insert has an insert axis defining a back to
front direction and a plane including the insert axis passes there through, the
cutting insert comprising:

a body portion having a back surface at a back end of the body portion,
and

a cutting portion at a front end of the body portion, the cutting portion
having two cutting edges being reflection symmetric with respect to the
plane.

Generally, the pressurized fluid bears directly against the back
surface of the cutting insert.

Preferably, a holding member is located in the holding bore and

abuts the cutting insert when the cutting insert is in the extended position.
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Generally, the pressurized fluid bears directly
agai nst the back surface of the cutting insert.

wee@baombl y, a hol ding nmenber is |ocated in theChol2deanyo340

bore and abuts the cutting insert when the cutting
insert is in the extended position.If desired, the
rotary cutting tool is a drill. The present invention
provi dedf dhsirdd ithovitary prongiedds advidint ages. No

conpl ex nmechani sns or springs are reguir to bias the
debur ri nkf% uPSsEBt | HEEPon, tpreﬂ‘égﬁestﬁ?hﬁﬁﬂ@’é’i‘%mpﬁ?ﬁe’éﬁqd
of the dehyrring.nsert, i ok ] el kL i Rf
ot S0 LRI gl B Stk ahd Rl i e
débd '?? rcﬂ{tﬁf% #nBe? M8 Lndlil& Bl Shcdrpetationofhe (debuhei@irsert
I'nsu crent” room for springs, orf the like. Its

iR RIIEN @id Oftihiy Dk edriltiel flutesx p@hsi deburiihg insert can be
deburring insert may be |oaded at the forward end of a
glcgtpoxatedab Isiedl dlaeneteri tools in whidh ther ugsuiitient repm for
eburr both _sides of the hole. BRILEF. DESCRI PTI ON. OF
suEmasRentedikcor s waplerentation, st SImml gngs NERRCH S e e

irbrPag P e bf JRHACHY (bR ToRPRR! B, o, B EhbiRtY the
AAATOEN A RIE08Rd dbButbbfisided of thb lickea partial

. . a drill having a deburring
mechani smin accordance with the present invention;
Fig. 2 is a partial second side view of the drill wth

BRIEFODESGCREPHTIO2OOH THE PRABINGS shown i n hi dden
lines; Fig. 3 is a cross sectignal view of

t.h
debur r i n§omadesteT yrdemsiandng ghipe H’?SPliltrﬂ@VPmlglPe ppdity show

ﬁlogz tfi;e same may be carried out in practice, reference will now be made to
the accompanying drawings, in which:

Fig. 1 is a partial first side view of a drill having a deburring
mechanism in accordance with the present invention;

Fig. 2 is a partial second side view of the drill with its conduit and
deburring mechanism shown in hidden lines;

Fig. 3 is a cross sectional view of the deburring mechanism taken
along the line ITI-IIT in Fig 1;

Fig. 4 is similar to Fig. 3 but with a cutting insert and holding member
removed;

Fig. 5 is a perspective view the cutting insert in accordance with the
present invention; and

Fig. 6 is a top view of the cutting insert shown in Fig. 5.

DETAILED DESCRIPTION OF THE INVENTION
Attention is first drawn to Fig. 1. The present invention will be

described from herein with reference to a drill 10 however it will be clear to
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WO R2@/103860 cutting i nsert

Fig. 4is simlar to Fig. 3 but wth a cutting insert
and hol ding nenber renoved; Fig. 5 is a perspective

_ _ i n accordance with theCPHes@io0340
invention; and Fig. 6 is a top view of the cutting
insert shown in Fig. 5. DETAI LED DESCRI PTI ON OF THE

| NVENTION Attention is first drawn to Fig. 1. The
theekilidd pergentin dhe witl thabét cesbe iapplcdhlorno mevasiety wift totary
reference to a drill 10 however it wll be clear tothe
aiiing ddolsevken daburtieg a3 requitad. | he £i1lbd Vs 3 %&ﬂl@i;%al

o B AL B R
oo Ut a ax
fofb@nad b 105 Pkt 0y 18 et £ XEAREHRAR G Form
%u(t, n%dtl&o ?Zta%‘lgée ﬁg?élgﬁ{e‘i\ﬁr Slr¥ader PANOFRBe @It 109 fiinP two
al on per i pher u

_ d peri rtface 16 of the drill 10, form
identitslaphic #8 thaebswidn! hedebetrigemechardeh 20 imaccordance
mechani sm 20 in accordance with the present invention
withf thenpedsan iamentidn i éotnagrtion ideadf dase tands 8 ediacenigthe
tip 12. 1t _should be noted that directional terns .
ewpiear tipg 12nhr olighlaaildt he Befed; that adiresit RS ngppearing
.g. "forward", .'rear", “front", "bagk" t Ce I »
aggﬂg@tttggnﬂ’eﬁfﬁcﬁgﬁ%?eﬁ?% OB, YRt f(ﬁ’&/lﬁlf(?ﬁ v%??éusﬁom ’
S fACES, I el at %ﬁ L9 tﬁﬁﬁg Of RehvefibhdO 4 _hdfsfiﬁgﬁishe{féﬁous
nmay be neaningtul” wth reference to particula
SRTRAR SRIatRE! BNERhI Oher. AIouahethese eerher mialy | hes iteahingul
pur poses only, and are not intended to limt the scope
ofitht hefeappentte pacticilas .cotponeni emientatidi ttheyareyused for

drawmn to Fig. 2. A conduit 22 for the passage
illustrative purposes only, and are not intended to pl?m%t 816 scope of the

appended claims.

Attention is additionally drawn to Fig. 2. A conduit 22 for the passage
of fluid, having a main portion 24 and two minor portions 26, is formed in
the drill 10. The main portion 24 extends forwardly along the axis of
rotation A to a forward ending 28 adjacent the cutting tip 12. Each minor
portion 26 diverges forwardly and outwardly from the forward ending 28 to
a respective land 18. The deburring mechanism 20 includes a holding bore
30, a holding member 32 and a cutting insert 34 that is capable of lateral
movement between a retracted position and an extended position in a
generally cylindrical insert pocket 36. As will be described in greater detail
below, the cutting insert 34 is prevented from exiting the insert pocket 36 by
means of the holding member 32, and is loaded in the insert pocket 36 by
means of fluid pressure which bears directly against the cutting insert 34 at
one of its ends.

Attention is drawn to Figs. 4 to 6. The insert pocket 36 communicates

with the main portion 24 of the conduit 22 and opens out to the land 18 via
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of fluid, having a main portion 24 and two m nor
portions 26, is forned in the drill 10. The main

w@orobiladss®4 ext ends forwardly al ong the axi s 0OPCT/IL2006/000340

rotation Ato a forward endi ng 28 adj acent the cutting
tip 12. Each mnor portion 26 diverges forwardly and
outwardly fromthe forward ending 28 to a respective
amaperh@e 3heTle holdingdare 30aisi formed in ke langds1% adincantde

bore 30, a_ hol ding nenber 32 and tti ' 34
msert posketa}aane hay & [tbycafiad PREIIHAN AHG SREBRT 42 The Socket
retracted posi,fion d .an extended Siti i

R RGaE B PR e RS, AL 0] By e tond

S , t tail h [ i
s ?"Sﬁé;?@etﬁ%ﬁfﬁi S 1581 & o Qs B EHbE LS Back
forP fanlihgoiptisisng lindfidal Holt nn44 hend

?ﬁg(grtrpggcket 6 k?y nggi;}gsiglcl) %haliagl %regsz?ige@g/gihgh ?
being pdrties 46y Thgdiodytportien ddthias adackserfacg48 at adaek end,
its ends. Attention is drawn to Figs. 4 to 6

a P&teﬁt sruofage_t an gatc@nﬁl‘@m cendegingli ehpetigheral rbo'éarT?';&f%Pezzﬁl
0 e con '

itgéebqyweelgs?i' p;ﬁ@_zﬁ?w”@pﬁé’r? St ifeer] wrnatar e b Pline
BT 60 R desg ok ot 35 1Ehors SR G sRedkP dRGLS0 and o
Pg&l%"ﬁzfcgl% ig rt?ghé&;ﬁnttﬂé ?@ﬁﬁgﬂﬁpﬁ&dﬁ&r@&%ﬂ RRGHESsiQ8 bf the

e l'an e cutt I nsert 34 has 'an insert

euitigBndat 3l A 8pédait tootheFednttukfack 500 Bindrecess face 56
conprises a generally cylindrical body portion 44 and
has utcoheayepac shape #6a cildse sbatiyn pependicults thassest s B and
surface 48 at a back end, a front surface 50 at

theohacle facead8l in lorateh pbphackownd efithabeldspe recess B4 and is
th het . l P .whi I ncl ud [ i S.
LEL SR, OLRDS, T ALCISES o] RRCHs Bhng
al ' SUPraLES 66 Sndk &)%Véd}ﬂac% ¢FGA%h [ifEStend f@ﬂgaﬁﬂy from the
front surface 50 of the body portion 44 to an insert nose 64. The flank

surfaces 60 are located on opposing sides of the plane P. The top surface 62
bridges between the flank surfaces 60, is generally perpendicular to the
plane P and proximate to the insert axis B. The cutting portion 46 has two
cutting edges 66 located each between the top surface 62 and a respective
flank surface 60. The cutting edges 66 are reflection symmetric with
respect to the plane P and have each a rake surface 68 associated with the
top surface 62 and a relief surface 70 associated with the respective flank
surface 60.

Attention is additionally drawn to Fig. 3. The cutting insert 34 is
located in the insert pocket 36 with its back surface 48 facing inwardly. The
holding member 32 has a screw portion 72 and a head 74 which are,
respectively, threadingly received in the threaded portion 40 and located in
the socket 42 of the holding bore 30. The head 74 of the holding member



back face 58 is fornmed on the peripheral body surface

52, on one side of the cutting insert 34, and opens
wooioetiaseshe front surface 50. The recess face PGI/N28062000340

concave arc shape in a cross section perpendicular to

insert axis B and the back face 58 is |located at a

back end of the holding recess 54 and is perpendicul ar.

82 proveudessiata thexinsem porket 3Gtandnyheorthe eb pgert 34 is in

opposi ng fl ank rfaces 60 and a.to rface 62 iC

‘dl%pegs%ll‘gﬁédppﬁﬁﬂgf aWSfaffolﬁ?%th% PRFRTR %g Eﬁ? BEk égceogglt %’fgthe
o) ortion 44.to .an i rt nose.64. fl . .

Bofnd Siced 4, eRohulti o P36 R’ imsee Hd i B¥n drestion

P S P4 S5 BEHSAALD S AR s T4 o
AMOhPIIMY ARt B2 BBuitiigeidaimstithe Becekb €aéei56i 6Wthe holding
portion 46 has two cutting edges 66 | ocated each

beicvesa. t Noatae ofirthacenttagainderd 34 spebeiweerf | povket 36 is
surface 60. The cutting edges 66 are reflection )
provided iby firich thassflews theoughe the gardwit 232dand iate g, asert
rake surface 68 associated with the top.surfac nd
Roplert A6 b A PrOSHES bRt df éaﬂw$ e ﬁhlfglr}ssgp%%&?ﬁegéﬁabws
flank surface 60. eptd on | L I I .
ﬁ%ﬂ?ste&leﬁ%%cﬁ}‘{fﬁﬁcﬁgf# RE&]?? C‘éﬁﬁlﬁﬁ %g%{t: g,tﬂ 2121) rngrﬁhng Re i %ésgvr ch
' It FRGU i nwardly.
BRSED bl e bhing3ert 91 WA e D and &
head Althowbh Ghe pdent BBRACDHI AL beeh licsaribodoioya cedainvdegree
in the threaded portion 40 and | ocated in the socket
47 pirtichlarity| i shoblsk de3mnderstodik atiaty 47astous haltpratighs gand
menher 32 protrudes into the insert pocket 36 and, mthh
mpedifigationsgcowdebe made swithowt, depsrtiagqlgnp d8¢ (§6gRe of the
abut%.at l.east @ﬁqutio of the back face 58 of the
ARYGREE asderanaier Clagmed-i on of the cutting insert 34

in a given direction
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around the insert axis Bis limted in the insert
pocket 36 by the head 74 of the hol di ng nenber 32

W@bwbi1038§0 agai nst the recess face 56 of the hobPdi/ng006/000340

recess 54. Loading of the cutting insert 34 in the

i nsert pocket 36 is provided by fluid that flows
through the conduit 22 and into the insert pocket 36.
The fluid pressure that is forned in the insert pocket
36 bears agai nst the back surface 48 of the cutting
ChedMS34 forming a force which biases and urges the

pune (oot et St g HARAERR S
6@ Iﬁiecoq);x]inﬁﬁhgj cularity, it should be understood that
I er

ous a tions and nodifications could be nade

Wi t hpBnHBPE)] Rt Jak@ipel dreflSidPRamRd ihtthe icuttiary ooh (E®) and
herei nafter clainmed. CLAIMS: 1. Arotary cutting tool

&Aending\gengradlyl axialiy, udi nal axi s of rotation (A) and
conprising: a conduit (22), for passage of .fluid .
f or neinsartipesket(36) mpenig oyirg)a m@zﬁ&wfw@ of the cutting

Eo1 1l Bevt shaparnutittegroan BOGST L G R Eaiip the
%?‘ﬁﬁf‘?zl)”&é 38), the insert pocket (36) comrunicating

e’conduit (22), and a cutting insert (34)
sli dékddﬁﬁg?tiﬂéd%ﬁgMﬁ sEdbly et e e 038 potke (36), the
cutting 1nsert (34) being slidable froma retracted
peingi @sert ¢34 beiigesiitbable disint iacretiaytedepomtion t6 lan extended
pressure applied by the fluid which bears against and
posities byrmaeans of figid proeyurc @prlicd bydhel Huidwich bearsgainst

Ltion, wher. n . ..
Iaolr? Ibgallsgs the c&tﬂ%lgr}n!sert (34) towards the extended position, wherein in

the extended position at least a portion of the cutting insert (34) protrudes
from the aperture (38) beyond the peripheral surface (16) of the cutting tool
(10).
2. The rotary cutting tool (10) according to claim 1, wherein a
holding bore (30) opens out to the peripheral surface (16) and
communicates with the insert pocket (36).
3. The rotary cutting tool (10) according to claim 1, wherein the
cutting insert (34) has an insert axis (B) defining a back to front direction
and a plane (P) including the insert axis (B) passes there through, the cutting
insert (34) comprising:

a body portion (44) having a back surface (48) at a back end of the
body portion (44), and

a cutting portion (46) at a front end of the body portion (44), the
cutting portion (46) having two cutting edges (66) being reflection
symmetric with respect to the plane (P).
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t he extended position at |east a portion of the
cutting insert (34) protrudes fromthe aperture (38)

wheyonaeshe peri pheral surface (16) of the cutPCTIL20@0100340

(10). 2. The rotary cutting tool (10) according to
claim1, wherein a holding bore (30) opens out to the
peripheral surface (16) and communicates with the
dnsert pbhkeotafBeuttingy tadle(10dtawecording o rjainod, whapin the
according to claim1, wherein the cutti.ng jnsert (34).
peassunzadnBwid; bears sliressly @gpinst thy Baakaietas (R0 0f té Sitting
di recgi on and a plane (P) including the insert axis
r(‘s%es there through, the cutting insert (34)

onpri si &g d t [

S5y o Lo DG Bk LAr (LA hoAREID § clffk % adch o
AHIEAS Gnaabéd E30) 4Oloddted ih rtﬁalthcﬂﬂﬂlgoboﬁdﬁ €3®odyd abuts the
portion (44), the cutting portion (46) having two
cuttinigrigsext(33 W1) theedutting afsbet B4 ois 18 yherexiendedvpogition.
respect to the plane (P).4. The rotary cutting tool
610) accdhsi mgamyocetiagiog! (hercsordingeopelags b, wherein the
fluid bears i.re% agai nst the back surface (48) of
relateeHitpg (o9 @ 1{'34). 5. The rotary cutting tool

(10) according to claim2, wherein a hol ding nenber

(32) is located in the holding bore (30) and abuts the
cutting insert (34) when the cutting insert (34) is in

t he extended position. 6. The rotary cutting tool (10)
according to claim1, wherein the rotary cutting tool

is adrill.



