- 1 - DEBURRI NG TOOL AND CUTTI NG | NSERT THEREFOR FI ELD
OF THE I NVENTI ON The present invention relates to a
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deburring of bores. BACKGROUND OF THE | NVENTI ON An
exanpl e of such a deburring togl is disclosed in US

5, 755,538 in accordance with Wwhich a cutting insert
with a cutting portion, |oaded by a spring engaged in
a rear groove of the insert, is held in a radially,
outwardly sealed windowin a tool holder. In the first
enbodi ' [ ui | idable in the too
ol der DREURKINGIDOLIND IR plycuiisipr TRy FOR
radi al sliding or swnging out of the wi ndow of the
tool holder. The insert is designed with a |atera
groove which is |ocated perpendicular to its

| ongi tudinal axis. In the area of this groove, a
tension pin is engaged perpendicular to the cutting
portionlongitudinal axis and flush in the tool hol der
and is fixed by the size of the groove in the

of the insert-sliding path in
t%n@t@%@W| on. The insert has only one
cutting ppid iPLeRP MY drtioRdrdI¥Rs GYt 4 | 5 ing-
cutting edgelpbeleng oper at i 5e [ %th % tpglr\%g 51%% Rone loaded
asuitih g ensetthier thedébgring\w€bseesdi recti on. SUMVARY OF THE
INVENTION It is an object of the present invention to
provi de an indexable cutting insert having four

ARCIREIPR i 1HRSMIBR Vet on 1o Lfoi‘. de a

debur | nGsn 2xambRObe GO St idof 0Bl IREASH US 5,755,538 in

i ndexabl & S0t L] giIn ance Wt

RicesRTnck Mientvhich & kafthd msert Witlguding PORADIGaded by a spring
cutting insert, conprising:

engaged in a rear groove of the insert, is held in a radially, outwardly sealed

window in a tool holder. In the first embodiment, the insert is guided slidable in
the tool holder and can, accordingly, be moved in or out by a radial sliding or
swinging out of the window of the tool holder. The insert is designed with a
lateral groove which is located perpendicular to its longitudinal axis. In the area
of this groove, a tension pin is engaged perpendicular to the cutting portion-
longitudinal axis and flush in the tool holder and is fixed by the size of the
groove in the insert-sliding direction of the insert-sliding path in the window-
sliding direction. The insert has only one cutting portion comprising two cutting
edges. One cutting edge being operative in the forward direction and the other in

the reverse direction.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide an indexable cutting
insert having four cutting edges for deburring operations.

It is a further object of the present invention to provide a deburring



a top surface, a bottomsurface and peripheral surface
t her ebet ween; and two identical opposing cutting

W@IUs81s4 each cutting portion conprising twoPCT/IL2004/000887
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i dentical cutting edges, each cutting edge being
| ocat ed between a rake surfacezand a relief surface,
the two cutting portions being“reflection symetric
with respect to a major nedian plane of the cutting
insert, the two jdentical cuttjng edges of each
ctwf PoIgPpsig A desblegsided indexpble wymetnsedt. wi t h

respect t.o a mnor median plane P2 of the cutting )

insgrt; t'te 388?1%%?}?%qu‘[§0§1?%(§?¥§§? iﬁbvmnbglﬂ‘?rénis provided an
j i:ngl e gui de nenber

fﬁg&g@gﬁg@%ﬁt&iﬁgﬁ%@%ﬁﬂggber conprising at |east one

ri dgea @podurfide) g bbyershridee abdtyesiphstal fséiﬁﬁcesﬁfédél&é‘f‘\%eéﬂ} and

a direction away fromthe top surface, the guide
me b eivch ddentigah oppeging uelithing rexiiens)i casht ewdting portion comprising

erpendicular to the major nedi an plane, |f desired,
?Wép &@ﬁfﬂCﬁL uitdg teggesa é@&il. SuHNg; edees bemgo inpatasbbetween a rake
[ he 0 tomsurfagces, the . .
LGNS Y152 DRk RS RAbARHEL AR 8B A gion symmetrc
RiTh Sfes Pt o0& SmajoP GAb&idn AFlaké tdieﬂhesélﬁﬁngfinga?, tHY RYo identical
nmedi an pl ane In accordance with the present 1 nvention,
tdwdtingikdgesunf eech dustitgpattit being befléatiponsyymimegicawithtrbepect to a

relief syrface i s located in the peripheral surface of
tHECE Fagdipg plansdr of theaudlingingertt he two bott om surface

[ fl d l . JFurth I.f desi.red, .
the Ot tehgt suBbel oniyRado p i Tatisecsettonhand a single
LBRAS WdABE: tHAEBGHWREAY the! %ﬁd@ Uhk trlqc'éﬁg{ﬁtstn;l% gat least one ridge

octagonal ly shaped ina top view o

ipretruding Theoad the ddonp sonheke Sedtidond8 dA G dﬁ_B@t.ﬁm/\’é‘&vB%tﬁtﬁn the top
present invention, a deburring tool conprising:- -
surface, the guide member having a longitudinal axis directed perpendicular to

the major median plane.

If desired, the cutting insert is provided with a through hole, passing
between the top and bottom surfaces, the through hole dividing the guide
member into two guide member portions, located on either side of the major
median plane

In accordance with the present invention, the rake surface is located in
the top surface and the relief surface is located in the peripheral surface of the
cutting insert.

Preferably, the two bottom surface sections are flat and coplanar.

Further if desired, the cutting insert is provided with a recess in the top
surface.

Preferably, the cutting insert is octagonally shaped in a top view of the
cutting insert.

There is also provided in accordance with the present invention, a

deburring tool comprising:



at one least cutting insertin accordance with the
present invention; and a tool body having at |east one

w0 p®ens74pocket in which the at | east one cuttiPQI/IL2e&W 100887
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is slidably retained, the at |east one insert pocket

opening out to a peripheral surface of the tool body

via an aperture, the at | east ofe insert pocket

conprising a slot and a gui de groove with the guide

menber engaging the guide groove and a the cutting

i nserat ongdeast gutding liesest inpeeordaney with theeredent jnveméion; and

cutting insert being slidable between.a retracte

051 14 APIA HATHAE AL EASh et TSHLRORERS WRCK Gisr ehdeast one
[+ j ' i psert :

B o e R

CeripHegal i falc@ D IRAO kb ARy Vianant igeraRe) thier2 188y Ond ih&dt pocket
peripheral surface. In accordance with the present

| corepitising a slokarspbaigugde gromve omitih dss gaidespeinbgr engaging the guide
Bl L i B S e

ur f AhE. gRePec Bt Bl sBupRe"BRGa” Roter i ity and an
LA i8oR 413 04 MIIESRRS, AR v
dibsi exeehdedhsosiiiddi wheein fiacle esteadpd posionod givereceiting portion

in the top surface. In accordance with one application
dprotdepiresethe apsyiaire beyond the pesiphetsdayriage.t he

deburring t ool onpri.ses, a shank. portion,of a dr.ill. }
BRI EF DESBHORITERCEr g SRR RGE Y EBon, thESPERE is a Gompression
\Ll\ggﬁiﬁ.[ tandi ng, the invention will now be described, by

y exanple only, with reference to the

secamanam e Real S, {1 Srentesarin b «
holding member.

Preferably, in the extended position the holding member abuts a
holding surface of the cutting insert.

If desired, the holding surface is a portion of a hole-surface of an
insert through hole formed in the cutting insert

Further if desired, the holding surface is a portion of a recess in the
top surface.

In accordance with one application of the present invention, the tool

body of the deburring tool comprises a shank portion of a drill.

BRIEF DESCRIPTION OF THE DRAWINGS
For a better understanding, the invention will now be described, by
way of example only, with reference to the accompanying drawings in which:
Fig. 1 is a side view of a deburring tool in accordance with the present

invention;



invention; 4 - Fig. 2 is an exploded perspective view
of the deburring tool shown in Fig. ; Fig. 3 is top

w@enspsari ve vi ew of one enbodi nent of a cuttiPQI/ILI8@wt08s7
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in accordance with the present invention; Fig. 4 is

bott om perspective vi ew of th§4cutti ng insert shown in

Fig. 3; Fig. 5is top view of the cutting insert shown

in Fig. 3; Fig. 6 is bottomview of the cutting insert
shown_in _Fig. 3; Fig, 7 is top perspective viewof an
al t erFig 28 gaéln%&oq%%qper@pe@w@uwmp thesdehurting tool shown in Fig.
agccordance with the present invention; Fig. 8 is

bfittom perspective view of the cutting insert shown in

Fia . Fi : . . . DLLEL NG '
tool o’ (b pErsBeBie R S sRBimbR of Bt insert in
catdcbrdegice madi thergomerg davdriton; 10 i s a cross-sectional

view of the deburring tool shown in Fig. 9 taken al ong

t he |¥igeds Rottempergpectiye tviesw oif éhe edttingenstebshawmin Fig. 3;

0L BT b il BBk [

Vi ew (Y I ' ' . .al ong

Uhe | i, 6 JF pOGRVIRDLRE cuf i sl shoPp sy BRER S0 WP 1

a debpigt i7ng eﬂlszgeaﬁﬁeoffﬁ&n o€ an AlkerhAgvee8HIAment of a cutting
i nvention. DETAIL DESCRI PTI ON OF THE | NVENTI ON

Ansenhin accordarfoerwith theapwesent iRvgstiont and 2, showi ng a
deburring.tpol 20 in accordance with the present . _

i nver#lgo 1s‘$9 ORI ASLFRECHYE V&Y 0%@%@@8% Mgt hawnin Fig. 7;

axi s otat | - A gdefinin florward to,rear . ..
di recﬁ%b%,{s gangglglgﬁﬁ’lr@siélg Waog E@eep%qvn%qopk 85?\gﬁlmt%§r 1 rotated
bR D (PavitR theuttifs HhderPREkRled24 at the

Fig. 10 is a cross-sectional view of the deburring tool shown in Fig. 9 taken

along the line X-X;

Fig. 11 is the view of the deburring tool shown in Fig. 9 with the cutting
insert retained in the insert pocket;

Fig. 12 is a cross-sectional view of the deburring tool shown in Fig. 11
taken along the line XII-XII; and

Fig. 13 is a drill combined with a deburring tool in accordance with the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

Attention is first drawn to Figs. 1 and 2, showing a deburring tool 20
in accordance with the present invention. The deburring tool 20 has a
longitudinal axis of rotation A, defining a forward to rear direction, and
comprises a generally cylindrical tool body 22 having an insert pocket 24 at the
forward end 26 of the tool body 22 in which an indexable cutting insert 28 is
slidably retained. The cutting insert 28 is shown in greater detail in Figs. 3 to 6

and comprises a top surface 30, a bottom surface 32 and peripheral surface 34



forward end 26 of the tool body 22 in which an
i ndexabl e cutting insert 28 is slidably retained. The

W@ ao5i08m374 nsert 28 is shown in greater detail PCI/Hi2061/000887
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3 to 6 and conprises a top surface 30, a bottom
surface 32 and peripheral surface 34- 5 - extending
bet ween the top and bottom surfaces 30, 32. It should
be noted that directional terns appearing throughout
the specification and clains, e.g. "top", "bottoni,

"axtpeding betweet the edpcand dogtonsaudfaest3d, B2, oft should be noted that
conveni ence to di stinguish various surfaces relative .
tdresdionabiarers. apyeahivgdhraughout the specifigation aedeilaigisulke.g. “top”,

L SSRGS, SRR LB SOTRORSE, L EDSSLEDS i
. int L mit .
RS T B AP, D AEREE gy b i

twith afbr&iel toPartieitar aﬁﬂhﬁbﬁénﬂ oeritglests, €lddy SieAReTor illustrative
cutting portions 36, each cutting portion 36

aquirposesi orgys wod iade mot ¢atended to hignie doe sc@®;, of duhappended claims.
[ | ocat ed between a rake surface

Zﬁ%b@%ﬂ%&éis?gw anally sharsdendop androtiam vigiys and has two
0880 bRk e, AL oGBS TGH3g Bohorisng owo

iiﬁéﬁt’iéal?&tttiﬁg%ﬁ§5§ kgebastichai® ddod 38/ RGAE 9cdiBd HRBween a rake
peri pheral surface 34 and eachh rake surface 40 is

| smefriceatl and hecliefpswiactale Bherefstef thenauttiag tingeft 28 hhs p total of
groove 44 in the top surface 30. Each chip groove 44
nepy eutting edgesidl, @il asspcigiedrwith the dop ewrfaee 30 of ke cufing insert

S 255 S AL BB 55 BT Pt 4 and ach
S SN W RSP S P 4 i

itHendp satfacsi80. Mack dBgsgddveddeneiyes uith Agngjof toPsurddte section
are reflection symetric about a m nor nedian plane P2
ot6 ofithectopt sumfpce e r The ajaittopranrfash seetions db fistgpicaly flat. The

conpri ses twa OpRosi n nd, surfaces,48.that are . .
3K GUEIDE PO ARLOP 260 ORHYIHBFBIC WitliT&APst &p @ 1ppjor median

d rf j i CUL{:]
S35 P12 50T 0000k BHERICULEA Do 38 of s
r &ithiLs pbRILISICHRS FolffecBOR WymiliriBiaBeht Athemeiameplkde P2 of the
t he side surfaces
cutting insert 28.

The peripheral surface 34 comprises two opposing end surfaces 48
that are reflection symmetric about the major median plane P1, each end surface
48 belonging to a given cutting portion 36, and two opposing side surfaces 50
that are reflection symmetric about the minor median plane P2, the side surfaces
50 being located between the cutting portions 36.

The bottom surface 32 of the cutting insert 28 comprises two bottom
surface sections 52 and a centrally located guide member 54 therebetween. The
two bottom surface sections 52 are typically flat and coplanar and parallel to the

major top surface section 46 and are located on either side of the minor median

plane P2. The guide member 54 protrudes outwardly forming a ridge, protruding



50 being | ocated between the cutting portions 36. The
bottom surface 32 of the cutting insert 28 conprises

wo msoeurom surface sections 52 and a centr al | BCT/0Ca04800887
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gui de nenber 54 therebetween. The two bottom surface
sections 52 are typically flat _and copl anar and

parallel to the major top surf@ce section 46 and are

| ocated on either side of the mnor nedian plane P2.

The gui de nenber 54 protrudes outwardly formng a

rbejged the diattedn rsgrfabe setibymsni2 ihe divtdtoom swafatem the major top
sections 52 in a direction away_fromthe major_ top

st fagg esestien |4 aug mRg naglel gar thel winqromeriamplage P2 and has a

CAEeL Sy e i v,
| lgﬂgitﬁ&iﬁbpﬁis BlinteBedto HRL X nSﬁ}o%t 851 SRpasyg, end

surfaces 48. The m nor ne ane P2 constitutes a
| ongi t udiTied mimst msdiphaiencoP? tcbastiuteder lvdgheditadt median plane of
dividing it

I ogi t udi nal | i Therefore, the cutting
i the guideomesthesSds dividingait dongithdipadhyt. i Shewéoneathangutting insert 28

Cishart S B ERAY Traen S0 hne SpRorRhe: enidiomenier 4. The

0f; 8 [ . i [ I t ' .

i P, Secdibph o5 DRANTE AR Sy 38 B0 citvr
&g ol gheviriiRoBmedivet pladie R, | sk téndify GubGatiPR WRaySH6MPER bottom
60 that bridges between the abutnent surfaces 58. For

| surEace diesitarss2 apdimengsng wtithda §dwegitudiealyFextendingeenrivex surface
o S S o dBgen Mty i o,
. Soo ; SURRL .
TRAGIRY (L E (] SRR Rl LA fPIARln 3] 4 he i
SABMbEF 54 M8 alP8ose tH¥h | ERU Ak lbﬁgthﬁﬁbiﬁ%‘ dasuted iAUEL direction

hol e 62, passing between the top ahd bottom surfaces

3, tha2lodgitudieal this Buofithengmiderm&shbentd, the figsti idagth, L1, being
menber portions 54', that is, divides the ridge into
twllqrag@st,hewgéam@bmmﬂi,&z-her side of the nmjor median

., The i h I
ol o sur AR cTEsFL T Gronty KRR g1 RS i PRBUCHs thy tpReand bottom
CfalcBY 301387 divides th ARAAIMGRBAL 54 Gnf"RAG BN mett¥ portions

54°, that is, divides the ridge into two ridges, located on either side of the major

median plane P1. The insert through hole 62 has a hole-surface 64 forming a
holding surface 65 of the cutting insert 28. In an alternative embodiment, shown
in Figs. 7 and 8, instead of a through hole 62, the cutting insert 28 is provided
with a recess 66 in the top surface 30. The recess 66 comprises a recess side
surface 68 extending inwardly from the top surface 30 of the cutting insert 28 to
a bottom surface 70 of the recess 66. In this embodiment, the recess side surface
68 forms the holding surface 65. As can be seen in Fig. 8, in this embodiment,
the guide member 54 comprises a single uninterrupted ridge.

Attention is now turned to Figs. 9 and 10. The insert pocket 24 has
the general form of a T-shaped slot comprising a generally rectangular slot 72

(the “arms” of the “T”) and a guide groove 74 (the “foot” of the “T”). The



in Figs. 7 and 8, instead of a through hole 62, the
cutting insert 28 is provided with a recess 66 in the

wo opsesmiace 30. The recess 66 conprises a reCESHIRNEN00887
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surface 68 extending inwardly fromthe top surface 30

of the cutting insert 28 to a bottomsurface 70 of the
recess 66. In this enbodiment;”the recess side surface

68 forms the holding surface 65. As can be seen in

Fig. 8 1in this enbodi nent, the gui de nenber 54
cgemprédlberectangittagsbot it Insea firgptvedth, iWdeand\theegmide rgrmsve 74 has a
now turned to Figs. 9 and 10._ The insert pocket 24 has
teEoRd i, Memied tvor SGrigehoSEomSsHsgl 8 e alesion of the

SERELE 5. RAA X B 7 LY b0 T e wic,
Wge '?ﬁ g?éalté’r {h8R ROQHL R SHidh, W2 hashedinkbh ﬁfocl%‘@'ﬁ‘ oreans out to a

gui de groove /4 has a second w d
tpeviphiectt] hsurfaee Mp nfaherted] body 2 dia acﬁm rapeftutd /8. The insert
Ion itudinal axis of rotation A of the deburrin‘g t ool
3¢

wha4 extends fions theyperipherey surfacegiteaf the tophhodyad2 inwardly in
%255%%@%#(@%# flsssioraelino Pogronds %?ﬂﬁao’é%ﬁtq%bﬁrﬂng tool

I o R T VO, T o o

% dheralltly alrcdiak S84ving ar giivéﬂi lra/cﬁu§ R} ’W@thaﬁh'esax% of rotation
rotatlon of the deburrln? t ool In the cross

sk dreing lowhtndnati the Ririgin, 10, of bl pneq:lep HBreagersuall pceetagzuar slot 72

the. tool body 22 is generally cirt Vi ng
SOVRRTISCS ANPOSInG URper FndnloWer| wa Sﬁo@ﬂ%ﬁgﬁ%&dﬁyaﬂs 84. The

I r J: <l

BEPLITS PPttt oy b ISsSOR B (pRBrOBABRL Y e wooer
bl 308 Ol“hegguﬂd@ 'g'i‘SG‘V@bﬂ % Rl Setfien Tﬁ@t\*f@\l\&%ﬁ’\@lall s‘%@tlons 86
conprises two | ower wall sections 86 that are parall

tamdt remypizes vppdsiBg. ﬂ%@rguvdeswpmvesufﬁces 88)casttenid1ng from
bet ween the two_| ower wall sections 86 and conprises
IFRRASTING lover WQHO?(WBOB%%M £ ditactign savaysireny @ﬁmppgr wall 80 and

t@t@amg{gugg o‘ﬁﬁ t] aaglgpv‘&%ﬁlal Seq%‘éiggg&bq%?{al é‘b}r? 58 {ha? defines a
[ i R e .
gidovd stippurt dgeacdze88e aiith hefdrfice to Fig. 9, the generally rectangular
slot 72 has a first width, W1, and the guide groove 74 has a second width, W2;
each width being measured in the direction of the rotational axis A of the
deburring tool 20, the first width, W1, being greater than the second width, W2.
Two bores communicate with the insert pocket 24. A major bore 92
extends from a second aperture 94 in the peripheral surface 76 of the tool body
22 to the insert pocket 24. The second aperture 94 of the major bore 92 is
substantially diametrically opposite the first aperture 78 of the insert pocket 24.
The major bore 92 has a longitudinal axis D that is perpendicular to the axis of
rotation A of the deburring tool 20. The axis of rotation A of the deburring tool

20 passes through the major bore 92 which communicates with the insert pocket

24. A threaded minor bore 96 extends from a third aperture 98 in the peripheral



groove support surfaces 88. Wth reference to Fig. 9,
the generally rectangular slot 72 has a first w dth,

waOgosasmd74 he gui de groove 74 has a second w dt PCT/IA2p04/000887
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each wi dth being neasured in the direction of the

rotational axis A of the deburring tool 20, the first

width, W, being greater than-$he second width, .

Two bores conmunicate with the insert pocket 24. A

maj or bore 92 extends froma second aperture 94 in the
peairfagk etoadf fhiertbab Bodp 28ftotthe ihswot pbekedy 242 Tige hiiror bore 96 has a
insert pocket 24. The second aperture 94 of the major
Hengitedinpkaxig IS that makesyanpcaie angleayithy thy kmgitudinah@xis D of the
first a?egéure 78 of the insert pocket 24. The nmjor
HHROT$THL a | ongitudinal axis D that is

per pendi c - 3.0: b ke atyi10 f € iting | .
deburri nthT%{ot}ang. H%e ax#s-?{oof%sbtl&t ]%gﬁl% g?‘l IatchuéEtl ng insert 28 is
aefddbly Rgaihedlin 26 pasagsodkbt 24 ghith g pridermé@ber 82 engaging the
whi ch communi cates with the insert pocket 24. A _
tgida geebvie Trband dhenadn bedye postion Sfnad thecndingpissen 28 located in

98 in th eri pheral - 8_- surface 76 af e topl body . .
Fhe gsnerdly Tee ngilsgcilat 734 ARHhe T 5ndh Beomipsdbge92, in the

O 12!cB5AE IR0 aE S BN 62 R09h Mkl Hifrion 100

axl s é maj O ore ent1on

nawwihiened et ke@Sy 1@2disl Zhrehfed CU ipginbN304! sdéh id a helical
slidably retained in the insert pocket 24 with the
guingeressobeprifgd, snigagfiedgntthe najodbory 82 \betweerathe fitse screw 102
mai n _body portion 56 of the cutting.insert 28 |ogcated

iafd; the gatEgamsert é8¢ rgueae dhetcuiting Apserh 28y eaghalbp putwardly

h ' o) 92,0 i h i ci.ni f th d
Theith Rt ARG 7R Ea eleeslBel frfiut i d B GPERg 104 abus
100 ihifle'Bh8 Ruftabl 148" oFCHRWkliRg ifisdrl! 283090 ifndPEhd Gurface 48°
104, such as a helical conpression spring, is [ocate

i beitid eharanpd sutface4® Tading iewardshiatd thesinsert pokdi024, atzdopposed to
the cutting insert 28 for urging the cutting insert 28
rtheljoaitdryend gumeacd 148’ thab fagies oaewaids gn asdiseationeaaw®y fomthe insert

S I 852 e TS, oo M B0 s s
S PHELAC 18 1y 102, SOPD3EE 45 BB Bfroven o pin
104 from exiting the major bore 92 through the second aperture 94.

As can be seen in Fig. 10, the major bore 92 and the insert pocket 24
are not fully aligned so that the forward end of the major bore 92, adjacent the
insert pocketC 24, is partially closed forming a spring retaining surface 106.
Therefore, even when the cutting insert 28 is removed from the insert pocket 24,
the spring 104 is held in position between the spring retaining surface 106 and
the first screw 102. The cutting insert 28 is held in an extended position, as
shown in Fig. 1, with one of the cutting portions 36 protruding from the first
aperture 78, by means of a holding member 108 which prevents the cutting insert
28 from being completely pushed out of the insert pocket 24 by the spring 104.

In the embodiment shown, the holding member 108 is a second screw threaded in

the minor bore 96.



the outer end surface 48" that faces outwards in a
direction away fromthe insert pocket 24. The pressure

w@ppsigd7dby the spring 104 can be adjusted by BCI/UL004190887
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the location of the first screw 102, which al so acts
as a plug to prevent the spring 104 fromexiting the
maj or bore 92 through the second aperture 94. As can
be seen in Fig. 10, the najor bore 92 and the insert
pocket 24 are not fully aligned so that the forward
end of thEorajat thecetior insdtad®hn theesyterdad: ppsitiket the second

24, is ttiall osed.form.ng.a ring retainin,

SirPucl¥ i setrints GBS iiGR TR AR ERard e d oM beyond the
g and SRLEHY AL W RFE 000Gk ISIRONA0 o inor
sthidweglehdR6 R (st Whkinf thestc@ereoyddthe dtEing iidelin®8 shown in Figs.
insert 28 is held in an extended position, as shown in

F7 gnd ) sei that dhengaiges itlee boldingguiface bOrd tB6 opiting imdertg28. The

fromthe firgst aperture 78, hy .neans of a hol ding
EHERE THeRst AR e EP g §a<ilﬁﬁy dEW@F‘i‘Q{ infe he 1seTt pogket 24 to a

BN GEbY RIS b D RAGh 4f P boter enc
NRFARE 498 JfThé chREMFhsSRIZBY T RAURE iR &Pcﬁng"_iﬂ:s%{rh 28 from the

bore 96.- 9 - To retain the cutting insert 287in
esen pedk@o4, tinardet teindlexr @ndeplaceit, 18 séconsledcréw 108 is set in a
first positiogn with its forward end protrudi ng .bei;ond

t 560N PREitigndnHunscie B hunt He fomwrd eod Hdis| gwn from the

artiall it hi he.i nsert rough hol e..62 {or within
PReo Bt el B (OFihe Yeis an) PrEpt hsBligR ghf opifing tnfert 28 to
i _ . . '
1504 B 8ok 0 2065 AL 0 i e
bertting ¢ketta8 alitlys betwaked|thie ireteactéd and R tdridedgisRIond4the second
to a retracted position by applying a radially

i 9o%ew dI0Y 18 imasstasedriorthe firg posgioout er end surface 48"

of the cutting jnsert..28. To renove the cutti.ng insert
28 from tHEF £e B‘ng@ie prgsent Anysndion, the slhidjag repvement of the

r&ﬁﬂn?g gn’se%r{/ I BREEN T %t?#t%ﬁ? 8&}1{d§ e?.getrn\s\lgg c}%esitg&n%g% pgrformed

posi n unscrewng 1t u

Whhindy e gidihpeof feefhide herdor 5 i G2 GAldet PRove 74. This
recess 66), thereby enabling the cutting insert 28 to
arrangement has a number of advantages. It enables a compact cutting insert
design without compromising free sliding movement of the cutting insert 28. In
other words the first length, L1, of the side surfaces 50 of the cutting insert 28
can be made relatively small in relation to the first width, W1, of the generally
rectangular slot 72.

If the cutting insert 28 were to comprise only the main body portion
56 without the protruding guide member 54, then the sliding movement of the
cutting insert 28 would take place through sliding abutment of the side surfaces
50 of the cutting insert 28 with the sidewalls 84 of the generally rectangular slot
72. In accordance with the present invention, the first length, L1, of the side

surfaces S0 of the cutting insert 28 is less than the first width, W1, of the

generally rectangular slot 72. In accordance with a non-binding example, the first



slide freely out of the insert pocket 24. During
deburring operations in which the cutting insert 28

W@ kiodes74bet ween the retracted and ext ended posPCT/IU2804/000887
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the second screw 108 is maintained in the first

position. In accordance with the present invention,

the sliding novenment of the cut'ting insert 28 between

the retracted and extended positions is perforned

mai nl'y by the sliding of the guide nenber 54 in the
gwidih, ng\ﬁ divesto giki tsmas grendemiban thadirst lengtierLbf This being the

advantages. It en es a ¢ ct cutting insert design

v&%Sﬁ:offE*Fgc&%ﬁ% mﬁegﬁ% G 5] Bea arovan bR EeB T g ectangular slot
ti ' S IS e ,

oPA SRR e, AOORTEIEAOLF bl i 0P an o i

cRiitheWwrRdbuE €b adduifnYerf BRifburl dutfigl L3S and B8e ko Hd constraint

width, W, of the generally rectangular slot 72. If

t dfereflettiom gyinmsetry with wspecttto tho mujos medidnyplane Riaofithe cutting

body pQrtion 56 wthout the protruding guide nenber )
SBser #&qz%eﬂsq cuithg MsoEmhis ¢ dowble wndedg cufisng fnsegt with a

DSl BT 3P 9 O B SeEh Gl BOHIGH 3 1Biile 6 olifing cdges
s3giewR dlﬁti%_it%fertt T®isIREEAnkY t6 ﬁﬁ@@&@%cﬁﬁ%ﬂaﬁ’ ﬁfgrtzl% shd¥hn in Figs.

accor dance th the present Invention, t

| £agd 6, ahd angfattchept1d diesipurthadast Baghi, It aodet latdtd than the first
insert 28 is less than the first wdth, W, of the
geisih.aMly wadd srepie an impeactizally lasgecutimgaimsertwi t h a

o SRy A4S hiviert gl e 3 0
i 5108 IS8 8,008 (o4, o
adevérinine dbe Nebssibiktyf bf sStedg@ntobe the sevend ferdpa el R0 otfetfhe guide

| arger than the first width, W. Due to requirement o
froembeu Sttiangl degresosd veidth, W, tod thhegudde gromienT4.ofln accordance

Fhe 9Bt ig cxeipltndhe AEEP i2ne(h 1eb, is ShavUres Aghes sreater
5, S0k, So0h CIRRS SUSLLA 50811 N et
St o, o e gl of f L) dfbor B i
Fargeve 74 and therefore prevents wedging of the cutting insert 28 in the insert
pocket 24.

Clearly, by transferring the sliding movement of the cutting insert 28
from the sliding contact between the main body portion 56 of the cutting insert
28 and the generally rectangular slot 72 portion of the insert pocket 24 to the
sliding contact of the guide member 54 within the guide groove 74, the wedging
constraint is decoupled from the geometry of the main body portion 56 of the
cutting insert 28, thus enabling the design of a compact “double-ended” cutting
insert. Moreover, by transferring the sliding movement of the cutting insert 28 to
the sliding of the guide member 54 within the guide groove 74, neither the
sidewalls 84 of the insert pocket 24 nor the side surfaces 50 of the cutting insert

28 have to be manufactured with high accuracy, since they do not play an



5 and 6, and any attenpt to design the first |ength,
LI, to be larger than the first width, W, would

w@e®@ans74an i npractically large cutting insert.P@HIL2004/000887
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transferring the sliding nmovenent of the cutting
insert 28 to the sliding of t gui de nenber 54 within
the guide groove 74, the dimeénsions that determ ne the
possibility of wedging are the second |ength, L2, of
the gui de nmenber 54 and the second width, W2, of the
gesiseietiajrolpvie the slidinganoveniantcef the chttingniosei28di ng

o oator (3 SHATECRBRATARLOR TSt BRGBST A R BER U bY the
lp@@ eg’o flife gﬁﬁiebﬁleg{b%?éﬁgﬁtgﬂptﬁeﬁgulﬁgéjggvé’\?%téﬁiery\gs a designed

aslesufcd bebReerd e ahedre JocRyEeBidewitld 08N Gindl tH@utting insert side
cutting insert 28 in thé insert pocket 24. Cearly, by

t suafice S0 engutihg thhf ﬂleng\mﬂ\kmm@tconfact betveaent ihnge surfaces Any
insert 28 fromthe sliding contact between the
beyagopetivnsnsthese surEacest ¢quig lead cfor weslgag qfhéhe nsert in the

R G TR0 teR i ofth o fafigndd alingtilevRghbls lower wall
Sébotohd '8’6 ShenOuide gé&&‘{‘?ﬂﬁnd the pedal @ﬁrfﬁ@@%&&t@dﬂﬁt 52 of the

i's decoupl ed fromthe geonmetry of the main body

patttih@ insebt 28 alhﬁéoaiwbém ige uppar wal&B0 dhdse ﬁmahl poviret R4 and the
desi gn of a_conpact "doubl e-ended" cutting insert.
NMwezsiep  subface sapieedbi ofgthenaiting dnseyt A8y cHeere isfalacha designed

CHLSRE hORTE 8 b T b D8 8T v coven
tiﬁrﬁ{cet of B! r(#;"%ﬁ% bet 5410 Erkﬁllz (%gléﬁlg %\?Mécttﬁﬂlrﬁfg sliding

cutting In ave to

hingRemeftisdetwesn Heegideny sdppo@isuitheds 88 of THe guide groove 74 and
essential role in the sliding novenent of the cutting

i theeatiut@@nt SirfeecssH8 cbﬁw@mengmdmmmrdvbr t34e Howevey, due to cutting

B3tk o PR S0 3 e BB o e
6 .

e

zg‘trohﬁ@i and bhsd8 fRoESMt ABorbetMERNWilleBs §UsdrBifSamount of

uncontrollable contact between the lower wall sections 86 of the insert pocket 24

and the bottom surface sections 52 of the cutting insert 28 and also between the
upper wall 80 of the insert pocket 24 and the major top surface section 46 of the
cutting insert 28. However, these forms of uncontrollable contact cannot give
rise to wedging of the cutting insert 28 due to the favorable relative dimensions
of the members involved in the above-described uncontrollable contact.

It will be appreciated from Figs. 2, 11 and 12 that the “deburring
mechanism”, of the deburring tool 20 of the present invention, that is, the cutting
insért 28, spring 104 and first and second screws 102, 108 described hereinabove,
is localized in a small region of the tool body 22. It will be clear to the skilled
person that it is a simple matter of design to locate the “deburring mechanism” in

any required tool body by forming the insert pocket 24, and minor and major



contact between these surfaces could | ead to wedgi ng

of the insert in the rectangular slot 72. There is
WwW@bk®se/03r4desi gned cl earance between the | ower wWedT/1L2004/000887

sections 86 of the insert pocket 24 and the bottom

surface sections 52 of the cuﬁhlng insert 28 and

bet ween the upper wall 80 of e insert pocket 24 and

the major top surface section 46 of the cutting insert

28. There is also a designed cl earance between the

dwrende6, 9rindbe tool bf)dY,hlél guchdhe maner 28 lanﬂnet@umng tool 20

dlst e BErb o VGar . 71 ORS ROk L ‘BE ey “deburring

5] I .
B B, L e o
HﬁM@V?Sanﬂi@eit@n&é&f)éMOﬁor ces acting on the cutting
edges 38 during the deburring of bores, or due to

5 forces achliimapghnthetmresant inveptiondeastbee descrihed topwertdin degree
end 26 qf .the i ng .too rot at es .and, pas
tfrragaenlarbe #%S%Q“m%i) PIISt%@Z tg%?é%ﬁ“&’rsrﬁ %Tds modifications

o A e T

s8sihns 52 of the cutting |nsert 28 and al so between
the upper wall 80 of the insert pocket 24 and the
maj or top surface section 46 of the cutting insert 28.
However, these fornms of uncontroll able contact cannot
give rise to wedging of the cutting insert 28 due to
the favorable relative di nensions of the nenbers

i nvol ved in the above-described uncontrollable
contact. It will be appreciated fromFigs. 2, 11 and
12 that the "deburring nechanisnf, of the deburring
tool 20 of the present invention, that is, the cutting
insert 28, spring 104 and first and second screws 102,
108 descri bed herei nabove, is |localized in a snal
region of the tool body 22. It will be clear to the
skilled person that it is a sinple matter of design to
| ocate the "deburring nechanism' in any required too
body by form ng the insert pocket 24, and m nor and
maj or- 12 - bores 96, 92 in the tool body, in nuch the
manner as in the deburring tool 20 described herein
above. Fig. 13 shows a drill 116 in which the
“deburring



mechani sm' of the present invention has been
i ncor porated, show ng the cutting insert 28 in the

w@z2ai0snsEam position. Al though the present i nvene@DIL20@&H000887
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been described to a certain degree of particularity,
it should be understood that various alterations and
nodi fi cati ons coul d be made without departing fromthe
scope of the invention as hereinafter clained.- 13 -
CLAIMS: 1. An indexable cutting insert (28),
coldiMBng: a top surface (30), a bottom surface (32)

d a per era urface.(34 er ebetween; and two
entl Ca|AEHb(ifg‘IahE l?gﬁbseb%@wcﬁ?@mljlg' each cutting

?325 £ 3q0 FEEGEPIRO SRt MR 7 S MRl rtace 30

r thisfebetii E&t @and40) and a relief surface (42), the two
cutting portl ons (36) being reflection symetric with

r espetsto tlderstlamhj apposery anttpigapert{dils) (36), tdaehccuttmgg]?omon (36)
insert (28), the.two identical cuttl ng edges (38) o
e%f&ﬁplaﬂpgutwg lééﬁwaé uttae edassHds) eprlsuttaig edga@id) being located

Vﬁﬁtﬁerﬁg qu Jr‘é(& §ur(%§)r24r(])3 . b%trab%p %fafecg( 4%%8%6 %WO cutting portions
(]‘3'65’ e fleéBoR %gﬁﬁ‘i@tﬁe iRE ‘é‘&t ﬂooef‘ﬁlaﬁ ﬁxzﬁmeéﬁ% eﬁ’lane (P1) of the

ngl e gui de nmenb ere etmeen
nartieg ifiset) (ZR)nthé ngdaﬁtldeﬁaﬁattmgledgd:ﬁ@%)péﬁ)éédlﬂblﬂﬂng portion
beyond the bottom surface sections (52) in a direction
ingriefleetion symumateie evilsoyspeettie ayminier medisarplesatfP2) of the
havj.ng.a | o tudinal axis B directed perpendicular to
t‘ﬂg{’ﬁg rtr@g:)’an plane (Pl'). 2. The cutting insert

(o e
ssifiglac@fidé IemBey (54)thetdbebladh, Nk &8 méthbéd( 99 ddi8prising at

gui de nmenber (54) into two gU|de nmenber portions
(Isast)qnel mﬂlg pobtonlieg bagondtheebatforn Iserfireg sectivadi (48) in a direction

pl
av%]ye er) ghe top surface (30), the guide member (54) having a longitudinal axis

B directed perpendicular to the major median plane (P1).

2. The cutting insert (28) according to claim 1, further comprising a
through hole (62), passing between the top and bottom surfaces (30, 32), the
through hole (62) dividing the guide member (54) into two guide member
portions (54°), located on either side of the major median plane (P1).

3. The cutting insert (28) according to claim 1, further comprising a
recess (66) in the top surface (30).

4. The cutting insert (28) according to clairh 1, wherein the rake surface
(40) is located in the top surface (30) and the relief surface (42) is located in the
peripheral surface (34) of the cutting insert (28).

5. The cutting insert (28) according to claim 1, wherein the two bottom
surface sections (52) are flat and coplanar.

6. The cutting insert (28) according to claim 1, wherein the cutting insert

(28) 1s octagonally shaped in a top view of the cutting insert (28).



3. The cutting insert (28) according to claim1,
further conprising a recess (66) in the top surface

W@ 3®p/037474 The cutting insert (28) accordi ng toPCI/HI20041000887
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wherein the rake surface (40) is located in the top
surface (30) and the relief surface (42) is located in
the peripheral surface (34) of the cutting insert
(28). 5. The cutting insert (28) according to claim1,

[ f t 52 flat
A0’ copl AndiebUBE I (NS THESr 1 (28) acbording to
et agh e oY Eblling st o) RPad e el 1igndser

(28) .a tdod body. (28) ﬂ@bimfgfatflgastt%le ihgdh peera (24 ﬂgwhi'i'ch the at least
one | east cutt| ng insert (28)in accordance wth c

10neaﬁutt1a1gt weErth@8y i¢ Ei’l)iabﬂavmhzgnad theast lease ohagasdrt pocket (24)
pocket e [ | ea i nsert

(cg%%nm% EJT oo%BFmeer?]a?W (t7ﬁ}s Oﬁhqog)gi%gtd}s’i{égghwran aperture, the
g{iqﬁ%& opé ‘?533%1@&1{%%45 ek E RIS s iR dbbe (70 wia

gw groove $ %@ﬂﬁ@@ﬁ%ﬂ%ﬁ@%g@h érg)c ‘%mtlﬁ% insert (28)

tlheatgdlaukeag‘rpmMallymmeasidt UQQ cutting i nsert (28)
Iocat d at .l east partially in the slot (72); the
cut t itAg GuHirg tlns@QfsﬁzgaebQi@g §ﬂlidalbll§l leetisenese retractet pasitied and an

atadeh B opf iy B o e i P ik Big5e bracng mikert (28)
Qoﬁvﬁf&eﬁep@&éﬁd ok on&z e\gglcfeﬂl 1{]% Hg&fl Pﬁg ?10%1'(33? gldfl%g cutting

gi ven cutting pro rom

tm)momi (3 @)q)rpatudebﬁbﬁi tietipeanee baﬁ)ndaﬂaet iphegll sﬁﬁaae (76) of the
@]2 . The deburring tool (20) according to claim7,

-sprlng (104) is a conpression sprlag 9
e debur tooI ccor di ng to.claimy7
H;e cutti é%‘i"?g E%g)@ agqcer ngﬁOtC#éme%ﬂ@h@r@m the Sprmg (104)

99?&5@%@0&5}5}%@' ng menber (108).

9. The deburring tool (20) according to claim 7, wherein the cutting
insert (28) is held in the extended position by a holding member (108).

10. The deburring tool (20) according to claim 9, wherein in the extended
position the holding member (108) abuts a holding surface (65) of the cutting
insert (28).

11. The deburring tool (20) according to claim 10, wherein the cutting
insert (28) further comprises a through hole (62), passing between the top and
bottom surfaces (30, 32), the through hole (62) dividing the guide member (54)
into two guide member portions (54°), located on either side of the major median
plane (P1).

12. The deburring tool (20) according to claim 11, wherein the insert
through hole (62) has a hole-surface (64) forming the holding surface (65) of the
cutting insert (28).

13. The deburring tool (20) according to claim 10, wherein the cutting



10. The deburring tool (20) according to claim?9,
wherein in the extended position the hol di ng nenber

w@ 1@8p3mbut s a hol di ng surface (65) of the cutPCTITL2004/000887
insert (28). 11. The deburring tool (20) according to
claim 10, wherein the cutting insert (28) further
conprises a through hole (62T}5passing bet ween the top
and bottom surfaces (30, 32), the through hole (62)
di vi di ng the gui de nenber (54) into two gui de nenber
dosdrt (38 fuBhe) comprs¢scalragase(ath én tlx the soi-fach €30 or
nedi an plane (Pl). 12. The deburring togl (20) . .
ddeor di nglheo debuiimertpol 20 acqoTeiimg fnelarn ffhrwhewnh he holding

Pt £57 i B T el (OB i e 1408
depur i NOriO bbbt ?(?% gZ@? NGcbRlifl AoMhin Yhemekdin (8 cutting

cutting- 15 - insert urther conprises a recess
5 (66t (28)tibectagpnslly Skaped(i8@)top Mew Tidhe ebitingiingert (28).
(20) accordinqg}q claim 13, wherein the holding .
shfef ace (188) detnrsingdeel 630)otccprding deedlaint 6 Whageinride tool body

t syr.fa 30) . The deburring,tool. (2Q) ..

(38 phins bRk tod A0 SiErBR RN kR Hgh el (149
is octagonally shaped in a top view of the cutting
insert (28). 16. The deburring tool (20) according to
claim?7, wherein the tool body (22) of the deburring
tool (20) conprises a shank portion of a drill (116).



