1 DEBURRI NG TOOL AND CUTTI NG | NSERT THEREFOR FI ELD
OF THE I NVENTI ON The present invention relates to a
tool conprising a spring-loaded cutting insert for
the deburring of bores. BACKGROUND OF THE | NVENTI ON An
exanpl e of such a deburring tool is disclosed in US
5,755,538 in accordance with which a cutting insert
with a cutting portion, |oaded by a spring engaged in
a rear groove of the insert,.ji.s held in a radially,
outwardly sealed w ndow in a tool holder. In the
first enbodinent, the insert is guided slidable in

the tool holder and can, accordingly, be noved in or
out by a radial sliding or sw nging out of the w ndow
of the t MIBURRIG TOWE ANDSEUTTINGIRSERTCHHEREFOR

| ateral 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
portion- |ongitudinal axis and flush in the too
hoI%LIhQEWgE Nt he size of the groove in the
i nsert - sl igengedht GREAh Alattd b ISQ! donphistllong shidtdlohded
the window sliding direction. The insert has only one
c utoutting insert for the delompng ofibargs.t wo cutting edges. One
cutting edge being operative in the forward direction
and the other in the reverse direction. SUMVARY OF
THEBARYEGROONTEOFTPHE IVENITTONt s of the present

i nvention seek to provide an _indexahle cutting_insert.
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present i.nventi there. i OV n_i ndexahl .
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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 cufting 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
Example embodiments of the present invention seek to provide an
indexable cutting insert having four cutting edges for deburring operations.

The example embodiments seek to provide a deburring




i dentical opposing cutting portions, each cutting
portion conprising two identical cutting edges, each
cutting edge being | ocated between a rake surface and
arelief surface, the two cutting portions being
reflection symmetric with respect to a mgjor nedian
pl ane of the cutting insert, the two identical cutting
edges of each cutting portion being reflection
symmetric with respect to a fnor nedi an pl ane of the
cutting insert; the bottom surface conprising two
bott om surface sections and a single guide nmenber
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openi-ng out to atﬁerlpheral surface of the tool body
via an If desired, the cutting insert may be 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

The rake surface may be located in the top surface and the relief surface
may be located in the peripheral surface of the cutting insert.

Preferably, the two bottom surface sections may be flat and coplanar.

Further if desired, the cutting insert may be provided with a recess in the
top surface,

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

In accordance with a second aspect of the present invention, there is

provided a deburring tool comprising:




aperture, the insert pocket conprising a slot and a
gui de groove with the guide nenber engaging the guide
groove and the cutting insert |ocated at |east
partially in the slot; the cutting insert being
slidabl e between a retracted position and an extended
position by neans of a spring which biases the cutting
insert towards the extended position, wherein in the
ext ended position a given cuting portion protrudes
fromthe aperture beyond the peripheral surface. The
spring may be a conpression spring ically, the
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If desired, the holding surface may be a portion of a hole-surface of
an insert through hole formed in the cutting insert '
Further if desired, the holding surface may be a portion of a
recess in the top surface.
The t601 body of the deburring tool may comprise a shank portion of a
dill, |
In accordance with a third aspect of the present invention, there is
provided an indexable cutting insert, comprising;: a top surface, a bottom surface
and a peripheral surface therebetween; the peripheral surface comprising two
opposing end surfaces and two opposing side surfaces; the bottom surface
comprising two bottom surface sections and a single, centrally located guide
member therebetween, the guide member protruding from the bottom surface
sections in a direction away from the top surface, the guide member having a
longitudinal axis that intersects the two opposing end surfaces, in a bottom view

of the cutting insert; a




first cutting portion conprising two identical cutting
edges, one on either side of a first of said end
surfaces; and a second cutting portion conprising two

i dentical cutting edges, one on either side of a

second of said end surfaces. In accordance with a
fourth aspect of the present invention, there is

provi ded a deburring tool conprising: a tool body
having at | east one insert pdzket opening out to a

peri pheral surface of the tool body via an aperture,
the insert pocket conprising a slot and a guide
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view of a deburring tool in accordance wth
pr eegaging the, guide igengve, the cutting insert being slidable between a retracted
position and an extended position by means of a spring which biases the
cutting insert towards the extended position, wherein in the extended position
~one of said cutting portions protrudes from the aperture beyond fee peripheral

surface of the tool body.

‘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

mvention;




-------- - ------ 4 Fig. 2is an exploded perspective
view of the deburring tool shown in Fig. 1; Fig. 3 is

top perspective view of one enbodi ment of a cutting

insert in accordance with the present invention; 5

Fig. 4 is bottom perspective view of the cutting

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

cutting insert shown in Fig. 3;-4fig. 6 is bottomview

of the cutting insert shown in Fig. 3; Fig. 7 is top
perspective view of an alternative enbodi nent of a

cutting Figieistan dxpRaedpeispeativiiviely dfrthe gelaneing tool shown in Fig.
invention; 10 Fig. 8 is bottom perspective view of the
cuttibg insert shown in Fig. 7; Fig. 9 is a partial
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debur ri n#ig. 644 battrowwicwrofithacutiing inscakshowalio Fig. 8he | i ne
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Attention is first drawn to Figs. 1 and 2, showing a
dé®ur ri nBig 84 batiom parspeetive dawof the cuttingripseprshownan Fig. 7;

i nventiop, The deburri .tool. 20.has.a .2 P
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tool body 22 having an insert pocket 24 at the

forwar d EBigdl®s arossrasctionsl visvayf thedsbyrring tepl dhewn in Fig. 9 taken
[ nde)éﬁ)kﬁlg%]ecﬁﬁet)i(ﬁé insert 28 is |
15 Fig. 11 is the view of the deburring tool shown in Fig, 9 with the cutfing
insert retained in the insert pocket;
Fig. 12 is a cross-sectional view of the deburring ool shown in Fig. 11
taken along the line XTI-X1I; and
Fig. 13 is a drill combined with a deburring tool in accordance with the

20 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 debumring tool 20 has a
25 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




slidably retained. The cutting insert 28 is shown in
greater detail in Figs. 3 to 6 and conprises a top
surface 30, a bottom surface 32 and peripheral surface

34 extendi ng between the top and bottom surfaces 30,

32. It should be noted that directional terns

appearing throughout the specification and clains,

e.g. "top", "bottont, "upper" _s"lower", etc., are

used as terns of convenience to distinguish various
surfaces relative to each other. Although these terns
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bottom surface sections 52 and a centrally | ocated
@8 de menbelhe peripherd jurieedd cpmprises two opposing end surfaces 48

that are reflection symmetric about the major median plane P1, each end surface

48 belonging to a given culting 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.

25 The bottom surface 32 of the cutting insert 28 comprises two bottom
surface sections 52 and a cenirally 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




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 mnor
medi an pl ane P2. The gui de nenber 54 protrudes
outwardly formng a ridge, protruding -6- beyond the
bott om surface sections 52 in a direction away from
the major top surface section 46 and runs parallel to
the m nor nedian plane P2 and has a |ongitudinal axis
B Iying in the mnor nedian plane P2. As seen in Fig.
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S ur f %Cl%mg 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

25 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.

Aitention is now turned to Figs. 9 and 10. The insert pocket 24 has

t_he' 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 “I”). The




25 68 fornms the holding surface 65. As can be seen in
Fig. 8, in this enbodi nent, the guide nenber 54
conprises a single uninterrupted ridge. Attention is
now turned to Figs. 9 and 10. The insert pocket 24 has
t he general formof a T-shaped sl ot conprising a
generally rectangular slot 72 (the "arnB of the "T")
and a guide groove 74 (the ' foog of the "T"). The _7_
general ly rectangular slot 72 has a first width, W,
and the guide groove 74 has a second wdth, W2, the
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%J Oéacl? O\{flslthg Izaemg 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

25 substantially diametrically opposite the first aperture 78 of the insert pocket 24.

The major bore 92 has a ldngitudinal 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 ni@ior bore 92 which communicates with the insert pocket

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




extends froma second aperture 94 in the periphera
surface 76 of the tool body 22 to the insert pocket
24. The second aperture 94 of the major bore 92 is 25
substantially dianetrically opposite the first
aperture 78 of the insert pocket 24. The major bore 92
has a longitudinal axis 1) that is perpendicular to
the axis of rotation A of the dgburring tool 20. The
axis of rotation A of the deburring tool 20 passes

t hrough the maj or bore 92 which communicates with the
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m nor bor% 96 has a |longitudinal axis E that nmakes an

acut eMYGPeE3% h t he | ongitudinal axis D of the rmjor

bore 92. Alt QRGN dsSoRP Rk RIFES 1 &Rt 11T tﬂn?% ert 28 i
The cutting 1nsert 28 is 5 slidlggly retail nqé]%nlghn t léls ®

i nser slidsblghstained imilteringdreparieiit wishtiler cide swghor Mycugaging the
00 B0 RS B o R BBkl 5 st
r ect afhg Yeddralby %ctaﬁ%ul lot 8. 'Aahe &Rd eAfl of TR HBjoR boRPYZ, in the

92, in the vicini of the second aperture 94, the
maj orviggiy of thersgeond apartargfidd thsongjpobore@3 has @ tareaddd portion 100

first. s i s threaded ring 104 ch.as_a .
el 1 B gl 4 A5t Serpu) R0 B yehe | A somile RS Hachaf g hlical
baoe ddmph&kioneprifg)ds fdchl is Gietiaibh Bore2bdtReerCb tfirftborew 102
i nsert the cutting insert 28 radially

8 f
out welnd] the uHingUBRETE A8 For uging Jbe waRing e 2§ radially outwardly
d i i he.
P oSl BB SROMCTS 1o RAKERRd? BB, S T Uiing 104 abuts

I nnerthe irthes vnd sm€aod&i8’ dfahe guiting st 28I ke andsd dndCdunfice 48°
i nwar,ds into the_ insert pocket 24, as opposed to 15

the &gingrthe prd susface A8 faging oveards intasthe dnseicnoghet 24, as opposed to

dis eodi . 4. )
o142 et ol A ey OFBEL eIy s o
adj upbiley 241 Mhe pesadre applidd ishihe fsprigd 164 cavbe &dustedbg Bdjusting
al so acts as a plug to prevent the spring 104 from

exi t thedosation o the trslsiceevo 503, arhichydlsq #ds av pivg tapraverfte spring
94. s [ k. ' d
U 104 S6R ARipCrfor b 02 ok R IMITRLAG iKY, O

t he forwar dAsren de sedreinRig 010, ey majo? bordd2agrehthe tilisert pocket 24
20 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
25 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.
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i nsert pocket 24, is partially closed formng a spring
retaining surface 106. Therefore, even when the

cutting insert 28 is renoved fromthe 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 25 shown in Fig. 1, with oneqf the cutting

portions 36 protruding fromthe first aperture 78, by
means of a hol di ng menber 108 which prevents the

cutting inserb reigfh fh@%\&tﬁi%‘ ﬁﬁeﬂ?%%@leﬁe iﬁBﬁt t8d second
the insert pocket 24 the spring
enbod$0ﬁ@m10§ h® agt mtﬁl‘@ﬁhqutgwrﬁbnb@?om&é elnd paotauhng] beyond the

scre hr eaded e mnor _bare 96. --+----z-- -

To r PR eHE L4 of Il mifeR Borc 86 apd s b vt he et
posi tihPiughthoR 6200 RAkhinSHE 2¥Eed86, fbr m@toutaﬂgang‘enw shown in Figs.
position with its forward end protrud| ng beyond t he

f oPwaf andRlso that Biengages theninlding surfas éfhof the@att@a insert 28. The

DAt b 808 L) S ) SIS S8h pf 4

i n Firgact&l posiival 1) applyidg @ tadidllyengagits dirbedforéd #aghe outer end
surface, 65 of the cutting |nsert 28. The «cutting

i nsersbribee 48,1 o the quing ingrat 484 1o IewRve e Futting ’f‘iﬁ@’f 28 from the
i nser aﬁﬂi}‘?/}'ﬁ £l ﬁ?g]}&d : rec@é’ ft% agé)ftbﬂl%:‘%@cogx s@l%w i’dd‘inﬂ setina

I NWa he outer en

s f aermnd Positibn b anscrﬂvtmg & vintib éts ford@rd ed 11eripwiththiem from the
24, in, order

tt t th i t t
fg |If'1‘é§gl erhsbq?laé% efqe?ssl ot gﬁ@fb@a@q@t@amﬁwww

?orl\c/i/ard e&gy112 i'S w%%from t%e grﬂt ofl%ﬂlﬁhmhﬂle

hol e c@iZing amsett!28 shéesebesweﬁl) thetrbtm@dsﬂyamhadﬁéﬂda@ pbﬂiﬁons thc second

cuttln ert 28 e freely out of the insert
pock&FF g Aﬂg ﬁ}qﬁr@ B%%t i ons i n which the

CiLting inseggh, ?daﬁhé ﬁﬂﬁ ﬂ%ﬁ%ﬁ@@&ﬂ ﬁ%ﬁu&@ %l%@sﬁfg‘ﬁ% f8ement of the

ext ended positions, screw
mai newtting dnsert 2% é)efwaeatthpash*awted} .and Sextended positianc és performed

the. TENY Bids ALGRE o34t BRHSCROPRE Sbo 48 BHdBAEPoTe 74, This
ext eﬁgﬁ%eﬁ@ﬁt’ fissO frurhBer R 4R AR Ges, TR éﬁmem Sopel bHiRg insert

of the duide nember 54 in the ur de groove
design without compromising free sliding movement of the cutting insert 28. In
20 other words the first length, L1, of the side surfaces 50 of the cuiting insert 28
can be made relatively small in relation to the first width, W1, of the génerally
rectangular slot 72.

If the cuiting insert 28 were to comprise only the main body portion

56 without the protruding guide member 54, then the sliding movement of the
25 cutting insert 28 would take place through sliding abutment of the side surfaces
50 of the cuiting 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 50 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




arrangenment has a nunber of advantages. It enables a
conpact- cutting insert design w thout conprom sing
free sliding novenent of the cutting insert 28. In 20
other words the first length, LI, of the side surfaces
50 of the cutting insert 28 can be made rel atively
small in relation to the first wdth, W, of the
generally rectangular slot 72..1pf. the cutting insert
28 were to conprise only the nmain body portion 56

wi t hout the protrudi ng gui de nenber 54, then the

sl i di R VR iveto 5iR QimedSorbatbrt thik) tHe B! fong8, 1WPU!T8is being the
take place through sliding abutnment of the Side '
sur f acess, 4B cottingHesech A% ¢ancpasilys gettwedgednint the generally rectangular slot

St S FASEA b SR B B e b
| engt Rvidih] W10Dielte réquitemestdfifoeamithy sdbed Iardulnkitdthe constraint

insert 28 is less than the first wwdth, W, of the .
gener &F rsfleplion symgustes wish sespoct to the maiop medisa@lagetiil of the cutiing

. non- bindi a . = 10-c 33 bs, ] ' .

Tor PR GXTR) SprhpSndfs 1 bl ol i e wi o

bei ngctifieg peine 36taheachidnid] eqrhi cogtimptpoRiforcIhadsd two geting edges
rectangul ar slot 72. To avoid,

d ' he, LI, .
ﬁdgfﬁ@' 5{6_}?&(3 ?fg*?ﬁfazé ﬁ%mstfﬁlp? todtve the-areasopal farme ghoygs in Figs.
than §Bgq g,' in%tang\’ﬁ'g%ﬁt to\lgesiﬁfﬁe hifht !ie%gfﬂé {[%{TFUS‘ISe @}geﬁ R the first

cutting edges 3 due t e constr 0

r ol ewidtyWiywmdd creatsianimpestiedly lhxpe chitingdjsert. medi an

pl ane Pl of fhe cuitin ingert 28 (i,e the. cuttin

Pnoert 28 i sBY UaHINE tAGUAmE IRVt OF ther RuEiRg Frsgrt 28 to the

cut t i o h& Bui ' i
HiROs the Buid niimiRASH vﬁ&g% ;@a@ﬁ%&%ﬁw%, RRE Hh&?lsmns that

36 having two cutting edges tting 1 nser
28 i sdetermdner therpedsibidith &f evadgmgoare aho medonfl dengtBhb&n of the guide

Figs. 5 6 d t t o desi the fjrst
et S B0 Rat R P b0 iR b0 B gpoondence
eyl dyigh @ Hb-baftidg Batpld, 484 Satohd léigif;he ?‘L{%E isbotiP#R&d imBY greater

transferring the sliding novement e cutting
i nsertharptesecandovidth, W2.nGhobsinghthegacahd lamgthdi2,5¢ be greater than

i t hi th I e 74, t di [ t hat . .
 det rfif FEOTR I W BrovEis o qing phe gios member 54 dn the guide
| engtghoove2i4 i thBrefay! b?e@venﬁﬁﬁ&%%n Gf BB Gulth BRFPHS in the insert

wi dth, W2, of the guide groove . I'n accordance 15
wi t hpackebdd.bi ndi ng exanpl e, the second length, L2, is

aﬁad)qt three dl‘iaa'}ﬁ? bg rtr%%gfgrrring 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

25 cuiting insert 28, thus enabling the design of a compact “double-ended” cuiting
insert, Moreover, by transferring the sliding movement of the cutiing 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 bave to be manufactured with high accuracy, since they do mot play an




than the second w dth, W2. Choosing the second | ength,
L2, to be greater than the second width, W2, prevents
wedgi ng of the guide nenber 54 in the guide groove 74
and therefore prevents wedging of the cutting insert
28 in the insert pocket 24. 20 Cearly, by
transferring the sliding novenent of the cutting
insert 28 fromthe sliding copjact between the main
body portion 56 of the cutting insert 28 and the
generally rectangular slot 72 portion of the insert
pocke : ; - 0] oTaleld $hsaMirge menber
54 Wi %Sﬁ%ﬁla%%}eélgﬁ?e e %&o’%\g‘é 74, aﬁ}hgg{vl\g%gi ng 2'g'onst rai nt
i s decoupl edSicoslidine nypyementrof thé cuitiog msert 28did earried out by the

portiqn.56 t 25 cuttinag...nsert .28. thus,enabl.ing,. .
Phe. dRHoldRe o0 Ferdter S4OUHE T ide BRPy 1 hothers s A besigned
| nserdlearie BenRden MY h&ﬁﬂ?ﬁéﬁeﬁlsmwtan@_sal afdl e SENEITSNert side
of the cutting insert 28 to_the sliding of the guide
nefrbeorfages G0 dnsvringhthatythegewil bone coafactheiwerarthesgesurfaces. Any

sidewal | s. 84 of the insert pocke a [ . .
Cur apuset By e, Mificks BROA ead T eI of F incert i o
manufraghngubsl sWit 72, Miehe &csy 8 Aysigiddnedlearite betieecnahe lower wall
play an essential role in the sliding novenent of the

cut t isaetiqna $6rof the insgrinpeckel 241i2pg thiphelfamm surace; gpgtions 52 of the

cutting.i t j ' il
L R S R0 B o s
| 30 a mkg6r PP etrface! atiaN 46 of dieatting et 28er Thepo iskalto a designed

sidewalls 84 and the cutting insert side 5 surfaces 50
ens uCIsIEnehbgtwesnsthe capgave garians W nfthe B ELR0EH 7 gl ghe convex

sur f ¥ tE W AChRBLELN THEEAE, SR8 SonlaBUlling sliding

| ead "t 0 wedgl ng insert int tangul ar s
72. Thimementds bbtseen tidemborecaippbt aurdes 88 of thequidehgroove 74 and

e Sk 0 S A B A i
28 a t r : ' [ e

2 A-BELIGE A a8l e gl o o Bkt cu o
cut t iferges avting bn B cuifiivey msérs 28 ks thedortemi gné 26 of teadehnueg tool

bet n the conpcave surface 90 of .the i de groove 74
andmﬁﬁemm Péﬁﬁefaf@@%_ﬁ O T a@ﬂrﬁﬁ@g%@ Fpgunt of
onl y, Qe S A Bbtwidh 'tl{lﬂoﬁ'%i" Gt gecti%H%’ 8§68 the!ifisert pocket 24

bet ween the groove support surfaces 88 of the guide
gr ooz thé baticin suifecetrotionsd2 eftht autingGfseof 28 el ajso Ueiween the

4. ' )
ra%nbgrgpe§ Walllg% ) \éﬁer insglrltJ %oct:k%t ta:acll Hl% 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 -
25 meg:hanism”, of the deburring tool 20 of the present invention, that is, the cutting
insert 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
pérson 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




15 forces acting on the cutting edges 38 during the
deburring of bores, or due to forces acting on the
cutting insert 28 as the forward end 26 of the
deburring tool 20 rotates and passes through a bore,
there will be a certain anmount of uncontrollable
contact between the I ower wall sections 86 of the

i nsert pocket 24 and the bottanpsurface sections 52
of the cutting insert 28 and al so between the 20 upper
wal | 80 of the insert pocket 24 and the major top

sur f agRr3 %! D990 4R Rbl bbEy, i widchBe hARRMtas38. thélaemuang tool 20
these fornms” of uncontroll’abl e contact_cannot %Lve
W

ri se tdesombediherpinebetee Eig ti3nghowsse drilloBLay ire which fhe “deburring
f bl e rel.atiye di i ' .
b et A RS RLSREp 7 bisPanTRAREkD, Rl ff outting

be appisegi28iethelckfnidd @&itiod, 11 and 12 that the
"deburring 25 nmechanisni, of the _deburring._too

[ ! 20 of
t heS present iAdthonglh the, present inventiophas besm daseribed g @ qertain degree
28, SpEk] [ ifEnati
doscr SbeAT Bty hirld 68 pARORGRRRELEANRraliS, aldBodifications
of theotldbb nheywitibut departidd frbm thé seupetod thdivehtidn ahereinafier
person that it is a sinple matter of design to |ocate
t he "G@%@##ing mechani sm in any required tool 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
nmechani sm' of the present invention has been
i ncorporated, showing the cutting insert 28 in the
extended position. 5 Although the present invention
has been described to a certain degree of
particularity, it should be understood that various
alterations and nodifications could be nmade w t hout
departing fromthe scope of-the invention as
hereinafter clainmed. -13- CLAIMS 1. An indexable
cutting insert, conprising: a top surface, a bottom
surface and a peripheral surface therebetween; and
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two identical opposing cutting portions, each cutting
portion conprising two identical 5 cutting edges,
each cutting edge being | etited between a rake surface
and a relief surface, the two cutting portions being
tion symmetric with respect to a major nedi an
| ane o ! | hsert the two identical
guttl ng’&%{gllg%gb%#ﬁtrg%ﬁls%rp??m%%s |§0rt| on being reflection
sy natoprsiface; aﬂoﬁpmspm amba periphaal Suﬁbda therelpdnaden; 4 t he

cut e m_sur f.ac i Si ) eq e
bt TSPl R dobosila Kb doftBS Mo B R Torh SoHhpis R twa entica
cutting edges, vm'é!rcpﬁilg ed@lhenhg lovetre betweanprake siticaind £REEf soikce, the

d the,bott f
o B G i S e o0
cutmgmlseﬂuatheﬂgfoaldeﬂmmlgcﬁtﬁﬁg B&éesam é‘acHlduﬁﬁtgeﬂornon being reflection

| t, | . Th
SRERARR I HeBlt bRt R L cRog oo
corthe batoﬂgsuafamoﬁipﬁbinﬁl ﬁb@boﬁ%stﬁﬁ&@éeﬁﬂmﬁ%hﬁ\’ﬁ @ﬁgie @ﬁlcfe Pember

thnl;)jbott F}a‘f?“g t he t hrough hol e d|V|d|ngL

Gar e @P‘ e of GREPPESing at ]ﬁéﬁ‘rB’é*’f ridge nrotyiding eas@rﬁlttéﬂbottom

suffacecdetiens Wi 4l diredtioh NSvafyolidth ﬂi@@d@&rﬁh@nﬂie g%ldeTthﬁnber having a
cuttjng (nsert_ according to claiml, furt

10%?1‘61”?'2%*}?@11150*%% waalt tadha Tagjor wedianplane. 20 4. The
cutting insert according to claim1l1, wherein the rake
surface is |ocated in the top surface and the relief
2. sur f acthg eutfipg: inserd aicwr@lns tp eqlaiphbr Girtheu pomaprisingf a threugh hole,
assitiel behge t C
pasiti Sooch TREoyen? bRUIE SEch, Tk WAER oR 80t ke biige member
inta fwo guide m@znbbr(vo!pbﬂom; éncate& on gither sid¢ of thgmiajos erdiamplans. di ng
toclaiml, wherein the cutting insert is octagonally
shaped in a top view of the cutting insert. 30 7. A
3. debur rThegeutting] insedneordinggo cifimdn durklea Sompiisihg 8 gedessSiarthe top
ljrég accordance with claiml; and a tool body having at
east one insert pocket in whi ch the at | east one
cutting |nsert |s sI i dably retained, the at |east one
i nser et.o out io a perl_pheral surface of

“the t o 8@&?‘5 ’fa‘zp‘efc iR d, Whergin;the ke sysBiek istlocated in the

top @@mlaﬁdﬂﬂréheﬁh@facﬁ@ thedted i B6 pepheMEsuMablof S ciliiedsert.
-14- nenber engagi ng the gU|de groove and the cutting

insert located at |east partially in the slot;

5. The cutting insert according to claim 1, wherein the two bottom surface sections
are flat and coplanar.
6. - The cutting insert according to claim 1, wherein the cuttmg insert is octagonally

shaped in a top view of the cutting insert.

7. A deburring tool comprising:
at one least cutting insert in accordance with claim 1; and
a tool body having at least one insert pocket in which the at least one cutting insert is
slidably retained, the at least one insert pocket opening out to a peripheral surface of the tool |
body via an aperture, the insert pocket comprising a slot and a guide groove with the guide
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the cutting insert being slidable between a retracted
position and an extended position by neans of a
spring which biases the cui4-ing insert towards the
extended position, wherein in the extended position a

mpimbenengagifg thg gidy groove apd ticloutting ni‘sd&rgﬁbd_lt_%iﬁt aﬁﬂ&fptaﬂfaﬂy in the slot;
e eparrin

beygnd erl ral surface
1t ooﬁ’ ‘%‘% H’is% T LA ‘ﬁ#’?“v%%i“‘é’iaﬁ“l PRSIUOR 204 gn jextonded position
by mcmm spting Which Bigses Uk ShttingliascrtQbi4rad M ekefded posmon wherein
gwgghto claim7, wherein the cuytting insert is
POSItQD - HUA CHERE PPIbAR pyotadesofiom fhe dasries beyond the
p&ﬁmaihmﬂﬂ@burr|ng tool according to claim9, wherein
in the extended position the holding nmenber abuts a
hol di ng surface of the cutting insert. 15 11. The
g.debarr iThg d&lﬁﬂlmgaﬁspic@bﬁﬂlgt 0 il 'fn\t;lgrelﬂ"ﬁﬁrsﬁﬁ'ﬂ G4 Q compression
cutting insert further conprises a throug %
SBFREsi ng between the top and bottom surfaces, the
through hole dividing the guide menber into two guide
rtions, located on either side of the nmjor

menber po
9-nedi an TB‘F dburring o] according t9cibaimi T yhersinl theiowstmginseyt isdield in the
fenddd Poki sert through hole has a
&nwﬁlﬂélﬁgﬁl@ﬁbﬁ; hol di ng surface of the

hol e-'surface ng t
cutting insert. 13. The deburring tool according to

claim inse t furt 2
10conpr i i%s % é%% a:&%r %th% 8%”% o Flergin ’MQ nd%d position the

holdirtpmennbeg aliutscl hoddingsudbeepfithe alithigiinséd, wherein the
hol ding surface is a portion of the recess in the top

surface. 30 15. The deburring tool according to claim
11 7 vvhe'l’hal debtuting Ctodltaca@rdingster&}amﬁlmc\bmaﬂ ahd YuttinfdpRe further

i.ew,of the tting inse e de urrln
confishs 3 vt HoiS massbie.Fobiveen W P FHd batiom fhoso i rove hole
dwidm dtekgnitfegnenﬁ&ﬁ int6 NP ghﬁ‘l@&néint%h ?&lﬁoﬁp dcafed dﬂfelﬂ:er side of the
ﬁs 17. An indexable cutting insert,
ma{% m&magp

€

N

12, The deburring tool according to claim 11, wherein the insert through hole has a
hole-surface forming the holding surface of the cutting insert.

i3. The deburring tool according to claim 10, wherein the cutting insert further

comprises a recess in the top surface.

i4. The deburring tool according to claim 13, wherein the holding surface is a portion

of the recess in the top surface.

i5. The deburring tool according to claim 7, wherein the cutting insert is octagonally

shaped in a top view of the cutting insert.

16. The deburring tool according to claim 7, wherein the tool body of the debumng
tool comprises 2 shank portion of a drill.




10

15

20

25

30

a top surface, a bottom surface and a peri pheral

surface therebetween; the peripheral surface

conprising two opposing engssurfaces and two opposing
side 5 surfaces; the bottom surface conprising two
bottom surface sections and a single, centrally

oc e renber t herebetween, the guide nenber

1g'ro rglle%aéie %‘H‘Ff“rﬁg{ BIPPIRE ur f ace  sections in a

di retnplsmﬁca.\aaaptttﬁm eurfdch end qmr@hrrrilamcetﬂ&asbawieag menber
havn udi nal s that. intersects the two
oppiEebrtluhybt seifvisibitnd opgpiios, it BAEGH 2P dve, pPhpsing side

surfeses; t ; 10 a first cuttrng portion conpri si ng tvvo
i depti,c e on erther si de

{
¢ 176 o5ffor RihEos AR, e BoUT SHAes SBrpnS ap o gnele, centally

lqcaled pdide fh@lﬂfﬁérltﬁdrélﬁtﬁéé@, ﬂad Suitié ﬁ@rnb@rlﬁr&ﬁdaﬂa $he mﬁnpéhrface
second of said end surfaces. 18.

SOFHEPS G o T o 06 e Fgtors T BHA Beioe ey Tomgitdina
axiOBRY ihSisas tBe tWd dppSHng 1l %urfacQ@ﬁ?’d Qﬂto@reﬁé%@@ﬂhé Bﬁhﬁ@iﬂseﬂ

and pottom surfaces the through hole dividing t

gui AErsh g PortoR compriging Emj ulepficabettingodgeso aae on 9lﬂwrr$¢de of a

ﬁ[@t,ﬁftshlagndg’&%eg a<§1gcord| ng to claim117, further
conprrsrng a recess in the to 20 surface 20. The

c utaSeepgd eriEeg mommﬁggm) aticah cutingledgesi onetdnceithes@ide of a
se&ﬁﬁf@&%én%s*lﬁ&@& ed in the top surface and the relief
surface is located in the peripheral surface of the
cutting insert. 25 21. The cutting insert according to
claim tfoms ace section
8fI at a%% cﬁg% ﬁhé}t ngmt‘%to da ngﬂlftﬁ%rewnpgglggr dlﬁﬁﬁuqhohde
passing beivicen thehiep endr botiomn surfaces) ghel thoegh hols dbdding theaglige member

. i n top..view of the cutting insert. 30 23. A
mtgg%%ﬂ#gm?%p%a%i sing: a tool body having at | east

one insert pocket opening out to a peripheral surface

of th body  vi a,an apert the insert pocket
Breonpri 8§r Sgit atgeuing &u&a@l Ewsw COIRRFISING # FRYESSA) the top
surfdgkt i ng | nsert conprising: -16-

20. The cutting insert according to claim 17 wherein the rake surface is located in the
top surface and the relief surface is located in the peripheral surface of the cutting insert,

21, The cutting insért according fo claim 17, wherein the two bottom surface sections
are flat and coplanar.
22, The cutting insert according to claim 17, wherein the cuiting insert is octagonally

shaped in a top view of the cuiting insert.

23. A debuning tool comprising:
a tool body having at least one insert pocket opening out to a peripheral surface of the
toql body via an aperture, the insert pocket comprising a slot and a guide groove; and

an indexable cutting insert, comprising:
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a top surface, a bottom surface and a peri pheral

surface therebetween; the peripheral surface of the
cutting insert conprising.jgo opposing end surfaces

and two opposing side surfaces; the bottom surface
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further 30 conprises a through hole, passing between
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25. The deburring tool according to claim 23, wherein the cutting insert is held in the
extended position by a holding member.

26. The deburring tool according to claim 25, wherein in the extended position the

holding member abuts a holding surface of the cutting insert.

27. The debutring tool according to claim 26, wherein the culting insert further
comprises 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.

28. - The debuniﬁg tool according to claim 27, wherein the insert through hole has a
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maj or nmedi an plane. 28. The debarring tool according
to claim 27, wherein the insert through hole has a
-17- hol e-surface form ng-the hol di ng surface of the
cutting insert. 29. The deburring tool according to
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31. The deburring tool according fo claim 23, wherein the cutting insert is
octagonally shaped in a top view of the cutting insert.

32. The deburring tool according to claim 23, wherein the tool body of the deburring
tool comprises a shank portion of a drill.




