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drilling relatively geep, holes in a workpjece nade of a hard material, and
an annul ar cutter connect ed by such a connecting apparatus to the
drilling machine, and nore particularly to an annular cutter connecting
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has a relative- dmnmﬂngameemhwemr vt ngO 8k hﬁndﬁaimSﬁft-‘te!rgthope”

Pat ent Applicati 515 wi || escribed” w reference to Fi
and 2. 35 A convsce{Jl Y ?n;ﬁ%eé.ﬁr?ﬁlrarfrf?ﬂ‘t glng E@HH@E‘F@G te the ﬁ?bb&ing of a
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15 The conventional drilling machine for drilling a

workpiece made of a hard material generally forms holes
by driving an annular cutter having downward directed
‘blade edges at a constant rotational speed and feed.
Upon drilling a workpiece made of a hard material on

20 this drilling machtne, it 1is necessary to change the
‘annular cutter which is now used when it is not suited
for the workpiece to be drilled.

There have been developed various annular cutter

connecting apparatuses which facilitate replacement of

25 annular cutters, and annular cutters which can be
replaced easily. There are variety of annular cutter
connecting apparatuses, the simplest type of which
connects an annular cutter to an arbour by means of a
blot, and a relative complicated type of which uses

30 locking members such as balls for holding the arbour.

An annular cutter condecéing apparatus which hes a

relatlve complicated structure as disclosed in Japanese
Laid- -open Patent Application 62-74515 will be described
with reférence to Figs. 1 and 2. _

3s A conventional annular cutter 1 connected to an
arbour 2 of a drilling machine (not shown) and
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1111121222200 0000 eI M211111211~1 1~ *coooo2* 18/09/2006 -2 transmts the
rotation and the feed required for drilling operation fromthe drilling
‘machine to an annular cutter 8. A cylindrical rotation transm t18/409/2006
menber 3 is irrotationally connected to th&-arbour 2 by 5 neans of a key 4.
A plurality of holding holes 6 for holding fixing balls 5 are forned in
the lateral wall of the Iower portion of the rotation transmtting nenber

3 so as to be di racimhitdand rbeagdxbn ahdl BRe fOLAlIQUANFH,A LI Ng menber

3. 10 On an inter i rtion of .the [nne erj pheral surface of the

rotation transmitti nglqtn m% PE'—@%%PE fFSWntgeaéﬁfHHPq AL neh F&yidky porti ons

7 (Fig. 2) whiclensulasd cuskerd8t heAceplindrioal mdtdtiomaraeisnd tt3Mg

transmt rotati ogelbe® BNgsl 9t-ab] 1 L1 Dy r 3.to th nnul ar
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cutter 8. A pushing sleeve 9 for pus I XTI Ng e
central ax$s of "eRESy 8fadi BRYt # anshi Plurel Henied ®lsiingoedest e forot at i on

transnitting menheldingofasihng BELEEI sladt& fé?ﬁéﬁ'ﬂh‘@ﬂ%r§§ﬁer§§twgi t he

pushi ng sl eeve QO?nghthg 20 rotatjon t aqﬁgittin menber I'S provided a

conpres- sion coll Spri ng*h PRTtiPRi vy the miatian Sressmigtisgwnward. The

pushi ng sl eeve 9mpabgel d 59 as htd dbegiirédiged kdwarad the bhesOBECkhe

peri pheral surfag Lhe ' r 1ttj ng menber 3 so that the
8t8t16A tréR%r@%é?ir}\O#nng@;epﬁ gj .

pushing 25 sleeve 9 is prevente off the rotation
transmttlithg menber 39NTRAR interrgdiate @otives of dhentandrypepepheral

[ Gver end L her cope Ot he paner SO e of 4 R PRMEE Lo PRC 70 red

| ower end thereo% On.the upper 30 end of !
cylindrical shan?rﬂﬁﬁt?oﬁﬁqgé%#ﬁﬁﬂﬂﬁﬂ?qg?gﬂﬂg PeFEiopsr Vi oFigf 2)
cylindrical centwhichobetdibreswalid ahe dferivred bRiaSor! BRe hiabdg §o! e")
formed by the inpgs PEIABNE dlotation from the rotation transmitting
15 member 3 to the annular cutter 8. A pushing sleeve 9
for pushing the fixing balls 5 toward the central axis
of the rotation transmitting member 3 surrounds the
rotation transmitting member 3 so as to be slidable
. axially thereof. Between the pushing sleeve 9 and the
20 rotation transmitting member 3 is provided a compres-
sion coil spring 10 for urging the pushing sleeve 9
downward. The pushing sleeve 9 is held by a holding
ring 11 fixed to the outer peripheral surface of the
rotation transmitting member 3 so that the pushing
25 sleeve 9 is prevented from slipping off the rotation
transmitting member 3.

N The annular cutter 8 has a downwardly open
cylindrical body having a plurality of blades (not
shown) formed on the lower end thereof. On the upper

30 end of the cylindrical body is formed a cylindrical
shank portion 12 inserted in the lower portion of a
cylindrical central hole (hereinafter referred to as
the “fixing hole"“) formed by the inner peripheral
surface of the rotation transmitting member 3. Axially

3s projecting portions 13 engageable with the engaging
portions 7 are formed on the upper end of the shank



surface of the rotation transmtting nmenber 3. Axially 35 projecting
portions ,13 engageable with the engaging portions 7 are fornmed on the
“upper end of .the shank 18/ 09/2006 -3 portion 12. An annul ar gra®@ue0 942006
receiving the fixing balls 5 is forned in3an i nternmedi ate portion of the
outer peripheral wall of the shank portion®12. A centre pin 15 for
determning the drilled 5 position axially slidably passes through the _
central hole of the annular cutter 8. An annul ar engaging'" groove 16 for
recei vi ng engagi R§¥54PPs147 i Anfapmeler roreone ubbefor meqrinting tfe t he
centre pin 15 ThéxiagnbaRls CSIt1i€r fSrmad CONNGEt Btk dndd e B 1d g he 10
fixing hole by pgﬁgi ng { he en%aa\(i’iﬁagjr balls 17 into the engagi ngi1 groove 16.
The centre pin 15 7Ts uF%’édper o eP%o‘fﬁﬁe%Qq'Bh Rﬂﬁqi%’pr'zng 18
through the balls 177 cemitre Spiahil§) ferrhitehSni il ip WHee @ragaidast the
upper shoul der o r r ve 20 so as .15 tg prevent cutting oil
from fl owi'hg domgag?gigfo%%?cﬁlﬁﬁag?&:zﬁascseefﬁ rediE ?'b‘ihﬁ @getzedour 2,
when the centrehpif @f the manulapguti@e ithg tAre ahmiullam@ngagdngt i-on,
however, the | owgro6ve 16 Prgy o Iy adny | I agal
to-be-drilled V\ovgllg‘ i ece (not. Zé(}fgsﬁglvm %rﬁfg%% eﬁhdgrsdarsflgg‘esr %gﬁagngnt he
centre pin 15 i %u‘é 6N ROFEIgM @O thencanting pdm dSansFheting nenber
3 agai nst the urgnngldoraetr thel s JoNMRTYed tL dhe aRHOME 281nAeRar di ngly,

t he seal ing nmenbgg.. i rel eased fromthe shoyl der of the annular groove
20 of 25 ]‘[Qﬁe annﬁ ’é%r?%urﬁl& B Nge W@gg'l"ﬁ F’?géﬁpﬂl"i &atos thd t he

cylindrical hol eeRgaging gneave 26&.0 The deadre pdgedSofist hegaanul ar cutter
8, whereby the diddidd¥ & Y i r {.Ql, thby.. The anpul ar
cutter 8 is fixed to the l:;rg’gt aﬁdgﬁ}fﬁggg‘n%%i{'{fgﬁgqﬁgngér thPHgf“th?ol | owi ng
way. First, the_b%ilﬁg §|"\_§’e\¢eSgailénm)m@ab&p‘wéﬁdiagabnsn:edhegaigs’;ng force
of the conpressitie afigers Rhowddby: o¥edhothB® annular groove 20 so as

15 to prevent cutting oil from flowing downward from the

cylindrical central hole in the arbour 2, when the
centre pin 15 is not in use. During the drilling
operation, however, the lower end tip of the centre pin
15 is pressed against a to-be-drilled workpiece (not

20 - shown) made of a hard material, and the centre pin 15
is pushed in the fixing in the rotation transmitting
member 3lagainst the urging force of the compression
coil spring 18. Accordingly, the sealing memBer 19 is
released from the shoulder of the annular groove 20 of

25 the annular cutter 8, and the cutting oil is supplied
from the cylindrical hole of the arbour 2 to the blade
e§ges of the annular cutter 8, whereby the drilling
operation is performed smoothly.

The annular cutter 8 is fixed to the rotation

30 transmitting member 3 in the following way. First, the
pushing sleeve 9 is moved upward against the urging
force of the compression coil spring 10. Next, the
shank portion 12- of the annular cutter 8 is inserted

. into the fixing hole of the rotation transmitting

35 member 3 until the projecting portions 13 engage the

engaging portions 7. In this state, the pushing



shank portion 12-of the annular cutter 8 is inserted into the fixing hole
of the rotation transmtting 35 nenber 3 until the projecting portions 13
“engage the. engaging portions 7. In this state, the pushing 18/ QY 20908206
portion 21 of the pushing sleeve 9 is displgaced from the fixing balls 5,
and the fixing balls 5 face the cylindrical ball-escaping hole 22 of the
sleeve 9 so that the balls 5 are novable radially outward. Thus, 5 the

shank portion 12 ;%% ,H:oq,, aﬂ{l h%utptu%rhl%dt %133%9@'[ ‘i@ fgi%w%c Ehen

cylindrical hole I on ransim the annul ar
cutter 8 is fullytheistkxing iballise 5S,r gk |tdm= tfriaﬁsm tbtaulrig Fekpee 3het he

pushing. sleeve %yPFindihdAl 8390 esHaPing M1 @ﬁ £heesg e8vks gmaed
downward by the u -@9'“9 force of the conpression coil sp r|H% 10 and pushes

the fixing balls S1¢htdq Raldind Aregmerpblei Fagialty SHEMRTBor ¢ 1BNSE2. 1n
this way, he annthérshani tpafrt&drs 12 &l the tammuleratcuttetr 8ndei tti ng

renber 16 3. b diildd g AoTkplgee dTRde Ol AN TRECLRAl codtliSon
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However, the conventional annular cutter connect I ng gar at us can connect
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workpi ece is somjlg s GANARGLRA b2 }%ﬁ 39 ark qu'i:hZSrrkﬁ%/ak@ﬂEyanhngge

drilling operation <continues w nofi Ci ng ake, “unexpected
cutter 8 is fixed to the rotation transmltting member

15 3.

Upon drilling a workpiece made of a hard material,
the annular cutter now on the drilling machine must be
replaced by an annular cutter having a diameter suited
for holes to be formed, if the annular cutter now on

20 the drilling machine has not such a suitable diameter.

However, the conventional annular cutter
connecting apparatus can cohnect any annular cutter to
the arbour so long as the inner diameter of fixing hole
of thé rotation'transmitting member corresponds to the

25 outer diameter of the shank portion of the annular
cutter and the annular groove coincides with fixing
balls. Thus, an annular cufter not suited for the
driving capability of a drilling machine and for the
material of a workpiece is sometimes connected to the

30 arbour 2 mistakenly. If the drilling operation
continues without noticing this mistake, unexpected
high cutting resistance is produced during the drilling
operation. As a result, the driving mechanism of the
drilling machine tends to be damaged and/or the blade

35 edges of the annular cutter 8 are apt to be broken.

In case where only blade edges are broken, this



high cutting resistance is produced during the drilling operation. As a
result, the driving nmechanismof the drilling machine tends to be danaged
and/ or the bl ade 35 edges of the annular cutter 8 are apt to be DBAR&Y.2006
case where only bl ade edges are broken, this 18/ 09/2006 -5 problemcan be

-solved by replacing the annular cutter 8 wPth a suitable one. Wen,

however, the driving nechanismof the drilling machine is broken, the
drilling operation nust be interrupted for a long tinme 5 in order to repair

the driving nechaPFeblemeceampprengseoiread mpmpiaemgaehevmthw@ ?p@%gfrg o
urrs tend to be

cutter 8 is not, wstht£dsdOfap eri of a workpi ece,
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S Lowered so Lt ddae ANl BTt 19 ballg O copncide with the
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15 When the annular cutter 8 is fixed to the arbour 2
as shown in Fig. 2, the pushing sleeve 9 is lowered so
that the annular cutter fixing balls S5 coincide with
the escaping hole 22 formed in the lower end portion of
the.pushing sleeve 9 and are set in a waiting state in

20 the escaping hole 22. 1In the conventional annular
Cutter connecting apparatus 1 of a general type, part
of each ball S projects from the inner peripheral
surface of the rotation transmitting member 3 into a
central bore defined by the inner peripheral surface of

25 the rotation transmitting member 3 (Fig. 1). Flat
faces 23 each having a depth corresponding to the
extended amount of each ball § into the central bore
are formed on the parts of the outer peripheral surface
of the shank portion 12 of the annular cutter 8, which

30 parts extend from the annular groove 14 to the upper
end of the.shank portion 12. When the shank portion 12
is fixed to the arbour 2, the flat faces 23 align with
the corresponding balls 5, and then the shank portion
1s pushed into the central bore.

35 Any annular cutter can be connected to the arbour
2 so long as the annular cutter is provided with a



end.of the shank portion 12. Wen the shank portion 12 is fixed to the
_arbour 2,,-the.flat faces 23 align with the corresponding balls 5, and then
‘the shank portion is pushed into the central bore. 35 Any annulpg/gutitXxi06
can be connected to the arbour 2 so |ong gg_the annul ar cutter is provided
with a 18/ 09/2006 -6 shank portion 12 havihg an outer dianeter
corresponding to the inner dianmeter of central hole of the arbour 2 and
flat faces 23 for receiving the balls 5 extending fromthe holding holes 6
into the central ABPBRK ?ﬁﬁg,mB thehatippecen R tef dhargierorpyresrending e

annular cutter ceo bhefinAdrtaiamepesi d6 Ccénnbpal ﬁgne%fbe&e élﬁtbkbi@iv’eﬂ by
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nopl oation Moo BAISEDRtaFRtRB.ae BRE Becehelad hn. PohlF ¥ fErehatng
cutter connecti ngfappatbheubohfiing bekesab bibmto byhehcehntrah bobe!l arThousg t er

I S connect to r ' conv .0 PAS L descri bed
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inserted in the centtar ganecbesfbredntarpospebiigraghenr gamnat ke bolt 27
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|ateral wall of the shank

ortion 24, _.and the annul ar_cutter | s connected
Lo the arbour 25, The danensSe:Eaaninea MEL{ S WoMe R septiShedon dlver do
with the centre 0@4e3608ed2Scleses vong dﬂﬁlﬁx&&:@ivéﬂilﬁimbbbﬁmﬂﬂaﬂcg_ual ly,
however, slight c ' €eLrLo f the sh [fi nd h
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annul ar cutter. The first_objec e present_invention is to provide an

annul ar cutter cotPetid ngd appir@t SRR RIF tAUh et tQE 13D ARRYIAT Y tEEThi ne

only an annul ar ciétfiiserted in the central bore 26 of an arbour 25.

1s Then, a fixing bolt 27 provided in the arbour 25 is
turned to engage a flat face 28 formed on the lateral
wall of the shank portion 24, and the annular cutter 1is
connected to the arbour 25. The centre 0; of the shank
portion 28 should coincide with the centre 0, of the

20 receiving hole 26 of the arbour 25. Actually, however,
slight manufacturing errors of the shank portion 24 and
the receiving hole 26 and/or fitting tolerances between
“them produce a centre displacement ¢ ranging.from
1/100 to 1/50mm. This displacement provides |

25 eccéntricity of the annular cutter, giving an adverse
effect to the annular cutter.

The first object of the present invention is to
provide an annular cutter connecting apparatus which
connects to a drilling machine only an annular cutter

30 suited for the drilling machine and prevents a pushing
sleeve of the apparatus from being loosened or removed
even when cut chips are wound around the pushing sleeve
'during the drilling operation.

The second object of the present invention is to

35 provide an annular cutter to be connected to a drilling
machine by means of such an annular cutter connecting



30 suited for the drilling machine and prevents a pushing sleeve of the
appar at us. from bei ng-1 oosened or renoved even when cut chips are wound
"around the pushing sleeve during the drilling operation. The. sk8¢609/2006
obj ect of the present inventionis to 35 provide an annular cutter to be
connected to a drilling - machine by neans of such an annul ar cutter
connecting 18/ 09/2006 7 apparatus. |In order to achieve the first

obj ective of the present invention, an annular cutter conprises a shank
extending 5 along an axis of the annul ar_cutter that can be adapted to be
inserted into and renoved froma bore of? an arbour. The shank can be

f ast ened, anda@ﬁgaéPﬁour has a first end connected to a cutter drive and
t he other end mherg bo% ens to Celvelghe shank. i Accordlng to
the features of cl rﬁ?fer ﬁhﬁﬁy E%ngff%% ENCAR) Fxﬁé? Hef i ni ng
the bore, a h %1 Biaﬁpyfeg enﬁlng ﬁpthe ma?l aP Bk fenber
radi al |y nov §eracr% £ oCel an oggra i 9 %e'f/e fH(row ded

ar Ound the I?E %% Eglge OrréHI?Ogvl'le IEE% ﬁklgeveflrg%/a ni Sal ec ecfQ:nd

position, and,a.gHpRor r nga nenber
radially |nmaféﬁgavem@ﬁéfjgégg dbyt%the |rs%n§ontroT surface cébe se operatlve

sl eeve, apgd when the shank is not inserted into the bore, to 20 hold the

| ocking menber sucteddiaing heol ogkd nGelemhey badi@ldin BY O @t Saig t he
bore. This iScdrpraResr e t kaliddi@cdli V4119 aomGhhge QRl Yoaktephs wdieannul ar
cutter suitedrddifalilyseditealthg t REr@EROUERLES \aliachadh Wat N Q&S emerdior
According to fddianly, drvabdanahar el @6d CARPrieesShele,l 08Ki RYepRIbRY, a
recessed locksrspveenheriaadl hAasundeatise waldpt ed bpriwy engagedyiwigt heHehe
support nenbesleckec draiands t eatd abeedhd tihwsiapenat kg al esppolasménteer 30
control surfaoaBpted tth eheasd eerd lthwi hgckingtmembdr seedizd lycanvamilysur f aces
to be radi al Iyhesl i gresfl Wit hthehefhioite ¢antirbd surface of the operative

sleeve, and when the shank is not inserted into the bore, to

20 hold the locking member such that the locking member radially

projects into the bore. This is to ensure that the drilling

machine only accepts an annular cutter suited for itself and

the arbour is attached with ease.

25 According to claim 1, the annular cutter comprises a
locking member, a recessed locking member and has means
adapted to be engaged with the support member.

According to claim 1, the operating sleeve has two
30 control surfaces, with the sleeve having first and second
control surfaces to be radially aligned with the hole in -its
first and second positions, respectively with the second
control surface being radially inside in relation to the
first control surface.
35
According to claim 1, the locking member extends axially
.on the shank to a predetermined length from a free end of the
shank and is adapted to pass the locking member when engaged
by the first control surface and thereby radially projecting
40 into the bore when the shank is inserted into the bore.

According to claim 1, once the shank is inserted into
the bore, the support member is disengaged from the locking
member and released.

45

According to claim 1, once the shank is inserted into
the bore at a predetermined 1length, the recessed locking
member is radially aligned with the locking member so
that the receiving portions allow the corresponding

50 locking member to move radially inward. This allows the



first and second positions, respectively with the second control surface
being radially inside in relation to the first control surface. 35
‘According to claim1, the |ocking nenber extends axially ~.on the 50970 0 ®6
a predetermned length froma free end of the shank and is adapted to pass
the | ocking nenber when engaged by the first control surface and thereby
radially projecting 40 into the bore when the shank is inserted into the
bore. According to claim1, once the shank is inserted into the bore, the
support nenber is disengaged fromthe |ocking menber and released 45

According to ghaéve ltoORe@et 8 Sﬁ?ﬁnl‘séc%nhn§§§fﬁ%n' 4y, t .
pr edet er m nedsb@ﬂlﬁﬁh,wﬁél%brye%‘és%@cbﬁekbgﬂtrg@ngﬂfa'c% re‘?l vﬂt'hgrla%ﬁ Wi th
the | ocking negberesothd hBdckilg mR&SEYE NGn PRALI 95' @4 erNl /C,, respondi ng
50 | ocki ng nepbesivingmpyecised ally inward. This a ows t he 9/2006 - 8

sl eeve to sove to the second position by means of the spring, whereby the
second control surtACer88gages abhlibBvénthe S§eHEE? bBFedOCKENG HE
depr essed | ockhvghtiRmbhean aﬁﬁﬁ%ﬁﬂ”dﬂit@?rébﬁﬁ¥ise§ Ensﬁﬁgﬁﬁnéfafi
second obj ectcyfirddigcalesnite kﬂﬁ%ﬂbhomavéﬂga%ﬂ@ AndsUtd e5hGA
substanti al | yedudilaQWy Gvrmedr icsaltHel ades RofF TERD PaNadIp9PE:
portion moaxisldnalf osiRd ONoékEhe Ndeert hﬁasﬁxﬂflemg&'ﬁg' % ay! r}%m

lateral side,ldteailngsi@ber pass! REaARAFOIQERAEh RN Bere AT dlockh g of
the shank pormidnte randcdepims gskdieaki PIrméBMREor &L tHN Ao RIhE RRSHE RN Med
in or on the daxeknggnedideind RRSSheH MmO AIIRANgeth&idsunTerential |y
thereof. 15 Fig. 1 is a longitudinal cross-sectional view of a

conventi dfal annulEirg. cuttier &oneeghtidimpacabss:sddtdondli Svewi @¢ view of
t he mai n par tconivehhiomeinwinanl a e Ut ttfe rC @BAREEE 1Y apparat s of Fig. 1,

Fig. 2 is a side view of the main part of the annular
cutter connecting apparatus of Fig. 1;

20
Fig. 3 is a transversal cross-sectional view of the
fixing portion of another conventional annular connecting -
apparatus using a fixing bolt with an annular cutter fixed
thereto;
25

Fig. 4 is a longitudinal cross-sectional view of the
main part of an annular cutter connecting apparatus accordlng
to one embodiment of thé present invention in which an

- 30 annular cutter to be connected the arbour of the apparatus is
separated from the apparatus;

Fig. 5 is a longitudinal cross- sectlonal view of the
main part of the annular cutter connectmg apparatus of Flg
35 4 with the annular cutter connected to the arbour;

‘Fig. 6 'is. a longitudinal cross- sectional view of the
pushing: sleeve of the annular cutter connectlng apparatus of

Fig. 4;
40 ) o
Fig. 7 is a cross-sectional view along line 7-7 in Fig.
6; ' o
Fig. 8 is a cross-sectional view. along line 8-8 in Fig.
45 4; ' :
Fig. 9 is a cross-sectional view along line 9-9 in Fig.
4; ' '

50



20 Fig. 3 is a transversal cross-sectional view of the fixing portion of
_anot her conventional annular connecting apparatus using a fixing bolt with
“an annul ar cutter fixed thereto; 25 Fig. 4 is a |ongitudinal 18/09/2006
cross-sectional view of the main part of an annular cutter connecting
apparatus according to one enbodi nent of the present invention in which an
30 annul ar cutter to be connected the arbour of the apparatus is separated
fromthe apparatus; Fig. 5 is a longitudinal cross-sectional view of the
mai n. part of the annular cutter connectigg apparatus of fig. 35 4 with

t he annul ar cutter connected to the arbour; Fig. 6 is, a |ongitudinal
cross-sectional viemf tdeis pasbrogs-sdRe¥RaPl vibe anBREaLi ANt 4810 in
connecting appeiqtes of Fig. 4, 40 Fig. 7 is a cross-sectional view along
line 7-7 in Fig. 6; Fig. 8 is a cross-sectional view.. along line 8-8 in
Fig. 45 45 Fig. 9 piy.a 1ross- ae@tronbaki¥i,eWsalong; tdNeefpdaidedt Jor 4y 50
18/ 09/ 2006 Baarhiugdarléutterd 6881 8¢ Ad ¥Ral pMé LM 12lioRERkEHR; 10-10 In A g.
5 5 Fig. 11 is a front view of a first enbodi ment of an annular cutter
according to the prEgent2i iwentdiae; vEed ofl 2nkSafngifte MW Obst Peganpyl ar
cutter of Fig. 11; 18/09/2006 -9 Fig. 13 is a transversal cross-Sectional
view of second and third enbodi nents of annular cutters according to the
present receiving portions;



Fig. 14 is a front view of the third enbodinent of 5 the annular cutter
_according to the present invention, Fig. 15 is a side viewof the third
‘enbodi nent- of the annular cutter; Fig. 16 is a front view of ag0o¥2006
enbodi ment of an annul ar cutter accor di ng,the present invention; and 10
Fig. 17 is a side view of the annular cuttér of Fig. 16. An annul ar cutter
connecting apparatus and an annular cutter according to the present

i nvention will be descrlbed by ma¥ of preferred enbodi nents with 15
reference to the acco AtHBesVeErFal  crassapfatienaltvéew of

connecting appar atansancnm ebmgdt embBaiREREENGEI Bﬁﬁﬂlhﬁncx\i\t{:érbe descri bed.
As shown in Figs., qgﬁ_gh tat%onal ﬁged and a feﬁg required for
drilling operationis &R gdp S8°PFohPae LY LPi RETHERRFhie (not shown)
to an arbour 101 confdgt.ed4 Her et 6rofthevhewoaf thé thifdremboddimén® of

i ook pent e i1 bl dub b GlobHalhB O] bnb SpredlRt SAVIALIRADS

drilling chine throu an oil passage
is set in position by 9 r dPailfi Agsidagvied ¢f the third enbedbment ofie

ol Lses o head oo e, bofLion. 107 fopmed at {he el de of
i i
the seal menber 103 a 8930 ot-fed gf‘gﬂ t oriey ebvastaath, prRed Heenk ef on

109 coaxially enheauhngadownwmed écoordtmgftWQgpré§éﬁt(Hhvéﬁﬂiéﬂwidﬁﬁy

fitted in the central | e .10

non- oper &t ve COﬂdItIOIig %% i?a %ig%r"f ogegtl)%fméu ?Iés%‘éﬁt%ﬁa‘?%st t he
seal nmenmber 103 By9t-hd6.urging force of a conpression coil spring 110
provided 18/09/2006 AR0ahRuihe eeptes! ciidodiy JORIEANPIEPUA N0 the

cuttlng oi | fron1|eak|n% downward from
annular Cutter according to the present invention will

be described by way of preferred embodiments with
15 reference to the accompanying drawings.
First, the annular cutter connecting apparatus
according to the present invention will be described.
As shown in Figs. 4 and S, a rotational speed and
a feed required for drilling operation is transmitted
20 from a drilling machine (not shown) to an arbour 101
connected thereto. The arbour 101 is formed with a
cylindrical central bore 102 to which cutting oil is
supplied from the drilling machine through an oil
passage (not shown).
25 A seal member 103 is set in position by a
' retaining ring 104 in the lower portion of the central
bore 102. A valve body 105 for opening and closing oil
'baths comprises a head portion 106, a flange portion
107 formed at the side of the seal member 103 and
30 formed with oil grooves 108 and a rod portion 109
coaxially extending downward from the flange portion
107 and idly fitted in the central hole 103a of the
seal member 103.
In the non-operative condition, the flange portion
35 107 is pressed against the seal member 103 by the
‘urging force of a compression coil spring 110 provided



The. val ve body 105, the seal nenber 103 and the conpression coil spring
110 constitute a valve for 5 opening and closing the oil paths. During the
‘drilling operation, the centre pin 138 of each of annul ar cutterg/ 0802006
130B, 130C and 130D which will be describggl later in detail is pressed
agai nst a workpiece and is. lifted up. The head portion. 10 139 forned on
the upper end of the centre pin 138 abuts against the | ower end of the rod

portion 109 of t alve._bo y. 105 r ai it. The flan ortiqn 107

i s separated fro%set R qlegrggngstg?%ee ré’rﬁger\‘t&f‘@eqﬁ}eo rting

conpr essi on 00|Iqﬂﬂwﬁn@ml1eakAsgadpwaubrd ﬁibmlubanganhthmNOHé(ﬁﬂi down

through the oil paRSaQaTe iagﬁg $B88Cegnb osapd ngentb\ggeqot:,h%nfd ap@e potion 107
et

and the seal nenber 103 an weén the [ nner peripheral _surface of the
central hol e of tIRPREESEiRBNERLL16B 4R 11Gcanstdituter Bpélae £0%f ace of
the rod po:ljtion e rd gy aadreaebeagt BRe el pathst.he bl ade portion 131.

Hol di ng hol'es 112 for r e|V| nenber for f|X|n lar
cutter 130A. (balls 1P ﬁﬁg %E%gﬁﬂe oL éoﬁéréhﬁaFF rFeP@Prgggto as
the "fixing ballcsf Bla@'h) o&r ennuﬂ.aum’:etms aldop,anBaBged 3i0c wind 1800r 25 end

portion 111 of ti60Qu81 101 aEBER(BEAT] AT ackbd 1Y haUg e Sane

i nner di aneter throu out t but it referred that the
i nner wal | of tﬁ@aﬁéﬁﬁlﬁgwﬁﬁkéiiﬁé Qédﬁébé#éﬁeéouphatThﬁehﬁﬁélaértiﬁner

di amet er t he llifB@erfoQﬂ@dOBnt BReh@pfed lend D3%heMekheiret PaR t1|3‘8 aphigsde
I nner di affeter at_ t end thereof. This prevents the balls 113 from

falling in the &8 Pﬁr g?el?U?ro?n?h Mo FPd1 89T tACR BOPaRE EPRy hol | ow-
cylindrical suppmellvegbodgnb@s and raises add.y shed&mhpgélpbedibn 1Lo® | ower

P o 5P oo, e BABeBEERG 2O Ssdb iy Toy BB ABUNIRLC B hYe 10 no
supporting menbeforeg pfsshe @ﬂﬂpr9951°ﬂ coil spring 110. As a result,
1S the cutting o0il flows down through the o0il passages
108, spaces formed between the flange potion 107 and
the seal member 103 and between the inner peripheral
surface of the central hole of the seal member 103 and .
the outer peripheral surface of the rod portion 109 ahd
20 reaches the edges of the blade portion 131.

Holding holes 112 for receiving locking.members
for fixing the annular cutter 130A (balls 113 in this
embodiment and hereiﬁafter referred to as the “fixing
balls 113") are circumferentially arranged in the lower

25 end portion 111 of the arbour 101. Each holding hole
112 may have the same inner diameter throughout the
whole depth, but it is preferred that the inner wall of
the holding hole 112 be tapered so that the inside
inner diameter at the inner end of the hole 112 is

30 smaller than the outside inner diameter at the outer
end thereof. This prevents the balls 113 from falling
in the central bore 102 of the arbour 101.

A substantially hollow cylindrical supporting
member 114 is axially slidably fitted in the lower end

3s portion of the central bore 102 and is urged downward
by the urging force of a compression coil spring 114



the.retaining ring 104. In the outer peripheral wall of the | ower end
~portion aof the supporting nenber 114 is forned an annul ar neck 116 havi ng
"a smaller outer 5 dianeter than the remaining part of the outerl ®eobpenek
wal |, for receiving the fixing balls 113" which partially project fromthe
hol ding holes 112 toward the central bore™182. The depth of the annul ar
neck 116 is shown by E in Fig. 8 10 The outer peripheral surface 117 of
the | ower end portioq§%11 of the arbour 101 is reduced in dianmeter and an
annul ar cutter fiB5Ry*<ledebetyegnithesupporting coembéds Ehovitsal £igisd 6

and 7, the sl eeve thi8 rexatpihngesing Cvdd Ndrigatndi &5 ] 1
LG oeLfig 10 iﬁa{h% 6§Ee£8‘<§a@€%éa%gle "ﬁ%f/’f ng an

defined 15 by the&ﬁ'{‘?{e eripheral surface of the slee
i nner di aneter equal 10 thESHUERY RALHEAROHithe nauppeEtingm membrerl W1 4f t he

arbour 101, and sdsoférmednancandwles rstk fOr6T W Shgtl 4 Whd1H1ERA L
inthe first control face 267119. A

depressionse arr aggdafetelt-CH rantial |y,
ring-shapedsreturn ?p?%hg gﬂéﬁhﬁﬁg:é%F%%ﬂ%ﬂﬁjQQFtt o IR Wtathe sl eeve 118
whi ch end becomesPERéPheRel wakll ofon mecsisdrg e whibning bHadlat 1aghed to
the arbour 101. Whithi pageberiyiio peovcetelyly rol .faces. 120 are
arranged circunfegenti aﬂ:g equi di stgrﬁ%ﬁrranglgogmiﬁ%[ rlf‘éﬁﬁsrg‘tl cont r ol
face 119. The nunB58FeE f Lk bogiet 492 .f adhe ideptdt dfi theednhalihr ee.

However, three arBeckelbbsis slidwiblby Beqausggt.hg shank portion of the
e three second control faces

annul ar cufter is supp ed. nost stabl by th

120. The seétond 30 con?{\%l&ft};ﬁ?eféggﬁéﬁlbﬁu&'if@&%ﬁléf%ﬁtfi fhpylareangod at
i rregul ar intervaP3Tther 111 jof phef erhbue bat ishaxdueedaihangstetagul arly
so that they receiaNg &4Ushndigads ' coutrol face 119 pushes the
fixing balls 113 _and causes%ggrétus?];(%? %Eé‘i&?x%&eﬁ& I@%liﬁ ?6€b'?6j ect 35
from the hol di ng hBFERCA12 Afe&HOWR: dnt Fégsenbr andhdr, e the2s1dbee sl Egve 118

can be rotated incomgrtieLd icgn1ABri8a89 2008 cohtrol face 119 defined
15 by the inner peripheral surface of the sleeve 118 and
having an inner diameter equal to the outer diameter of
the lower portion 111 of the arbour 101, and second
control faces 120 forming shallow U-~shaped depressioné
arranged circumferentially in the first control face
20 119. A ring-shaped return spring chamber 121 formed in
the end of the sleeve 118 which end becomes the lower
end of the sleeve 118 when it is attached to the arbour
101. In this embodiment, three second control faces
120 are arranged circumferentially equidistantly
25 arranged in the first control face 119. The number of
the second control faces is not limited to three.
ﬁpwever, three are the most suitable because the shank
portion of the annular cutter is supported most stably
by the three second control faces 120. The second
30 control faces 120 may be circumferentially arranged at
irregular intervals, but it is preferable that they be
arranged regularly so that they receive equal loads.
The first control face 119 pushes the fixing balls
113 and causes parts of the fixing balls 113 to project
35 from the holding holes 112 deep into the central bore
102. The sleeve 118 can be rotated in the direction of



an..arrow A as shown in Fig. 8 1In a non-operative condition, the sleeve’
118 assunes the rotated state in the direction of the arrow A by neans of
‘the a return spring 124 as shown in Fig. 8 |In this state, the18/08/2M06
balls 113 are in contact with the correqu_ding second control faces 120
and are received by the neck portion 116 t he supporting nenber 114.
Thus, they are at the waiting position as shown in Fig. 4. Referring to
Figs. 4 and 5, the return spring 10 chanber 121 is covered with a ring
cover 151 hel d &t aureW dwas ehews inhdigut 8r pdni phepatopeirktdivet he

arbour 101 by adfidlitiod, el 2deete IN@MRssUmEsIthedrbRatednd tAtein
substantially C-.shaped return spring 124 is _housed in the return 5

1
spring chanber 1 Brechigniof &he REros: & RYsPRPRF 254the Rj ¥8&UES t he
arbour 101 and tspa-igighardend Lhown! ey #dly.i 8.7 i TAdthast Beatkeethell8, and .

the sleeve 8 is hgeq (N e, direction of.the,arrow Ain Fig. 8 so
as to push the‘ﬁ%gﬁﬁyggﬁf% ?}? F%?bi 8°8eﬁ%FaVi§6 §89e0§6§98ﬂ899}ﬂ9
embodi nents of @ewdngr comtrods facesr di2lgand arherpresead bpvehei oacki || be
descri bed. Fig. 2% 13 65B2Wehel SUupbo Zggiﬂﬁls@%eeflfa, appykar ¢fuLt er

130A according to the present invention conprises a Substantially
hol | ow cyl i ndri &Xe FtadeepyritdnglBesiddrAgacheheprninoftg-efid and a

cylindrical shank porRefesridgAtborage.caashal by eneifétuﬁapgbreag- On the

| ateral. side of th sh?ag gortion_ 32A are formed flat %fces % 3 arranged

ci rcunfet@n 30 F??Fﬁ?ré qal SPXEEPFTaMd tha3 g EHPE sERYCH Al P11 BERAAV PR

portion 134A fortmendowelreendpbér tbael od¢preperbphénval walki sfnghéhe

respective fiXiQQb%%E|16%32k§afBBTﬁQnénrﬁﬁacrsﬁlat face 133. The depressed
3 e

ball receiving portion 'S an-ex of a | ocking nenber 35 receiving
portion-for connecti A§ &ROHRn&NaFiggtt &r tPo6 andaP bodrsubstantiadby

C-shaped return spring 124 is housed in the return

15 spring chamber 121. One end 125 of the return spring
124 is fixed to the arbour 101 and the other end 126
thereof is fixed to the sleeve 118, and the sleeve 8 is
always urged in the direction of the arrow A in Fig. 8
SO as to push the fixing balls 113 into the central

20 bore 102.

Next, embodiments of annular cutters according to
the present invention will be described.
Fig. 11 and 12 show a first embodiment of an

annular cutter 130A according to the present invention

25 which comprises a substantially hollow cylindrical
blade portion 131 having the open lower end and a
cylindrical shank portion 132A formed coaxially on its
upbér end. On the lateral side of the shank portion
132A are formed flat faces 133 arranged circumferen-

30 tially at equal intervals. A depressed ball receiving
portion 134A forming a hemispherical depression for
receiving the respective fixing ball 113 is formed in
each flat face 133. The depressed ball receiving
portion 134A is an example of a locking member

35 receiving portion for connecting an annular cutter to

an arbour.



-13.Fig. 13 is a transversal cross-sectional view show ng a second annul ar.
cutter 130Bin a state in which it is connected to the arbour 101. A
‘cylindrical shank portion 132B is coaxially formed on the upper 9409y 2608
bl ade portion 131 having the sanme structure of the blade portion 131 of
the first enbodi ment of the annular cutter~430A and flat faces 133 are
formed on the lateral side of the shank portion 132B in the sane manner
as the flat faces 133 on the shank portion 132A 10 of the first enbodi nent
of theé annular cutter ARDA 1N idHa | traneversal parddBiseb4Brayivig,@ coni cal
shape in a hori r [ ' 0 ' flat face, 133. The
bal |l receiving péérqﬁ?nn 362%5 a s%{}z‘i#\faiéxédn’%deell orlfﬁferclg'"l Sc BT Srdfoer

recei vi ng porti otieh fyds conprrtes stevthe drbauedfddi ndntydiindrical

annul ar cutter 13¥HanK gdrecidreITUB i 1Y akbd I SRANK AP L 2C has
t he sane structurg as t.he shanlﬁ ﬁort'or}P 1:%1!213'&13;; SEtohe fi F’gt %g‘tr?bglgip#%nfangf
the annul aP cutter ﬁ'gd(e[ Ny lp%lrt B g3 XRen $aMeg Structgre of the
hem spherical | y depdss pedthian 13dca itk RISt BTbbAMMAbn tOb £t RReShank
portion 132B of iIynt _of h nul ar, _cutter 130B (the
shank portion 13%?‘11‘%\9??;9@% e ggrqidalaltild (fé‘ﬁr%egggﬁsb&ﬁ% PEe£OFREIpORL i Ons
134B). Anot her fih& lpdexalsside foft i srhanke ppattibonl18LBt ha tRE gHier
peri pheral surfasanelerd A2 Hhanki1R¥ td t n L.acent t

al _‘ﬂl&%[] tf'a%gs)]/-?i%g B& w&ps sfdhR §$5§_i}§§ %QAS_

faces 133. The fl at E_ﬁace 153 is shown roken TTnes in
The ot her 10st r ucPdr &hes fipsts smbodd memt: off theeapnpdaraadtterohdoA. a

enbodi ments of tbalanmeadivingt portidpA 1328 H30BngThec3RiAANULRS gUJr e}
ar

130C can be conn n_arbour b negns of a_conventional ahnu
cutter connecti nggggggg‘%g?ugr&?suﬂe j‘Pi‘\"e%]sl fprrgdeinseagh flakstace

portion. Fig. 1318Bso Thewbailt reseteina poressnsSE84BONs 041 s@5akhe third
enbodi ment of thexaRpYkabChbelodRhg"MbhBdr EORLEE! ] 6§¥{f§§?d bal
recelving portions in_a state
15 Figs. 14 and 15 show a third embodiment of an
annular cutter 130C of the present invention. Its
shank portion 132C has the same structure as the shank
portion 132A of the first embodiment of the annular
cutter 130A (the shank portion 132A having the
20 hemispheriéally depressed ball receiving portions 134A)
or the shank portion 132B of the second embodiment of
the annular cutter 130B (the shank portion 132B having
the conically depressed ball receiving portions 134B).
Another flat face 153 is formed on the portion of the
25 outer peripheral surface of the shank portion 132C
between adjacent two flat faces 133. The flat face 153
is shown by broken lines in Figs. 4 and 5. The other
structure is the same as that of the first and second
embodiments of the annular cutters 130A and 130B. The
30 annular cutter 130C can be connected to an arbour by
means of a conventional annular cutter connecting
apparatus by using the flat face 153 as a passing
portion.
Fig. 13 also shows a transversal cross section of
35 the third embodiment of the annular cutter 130C having
conically depressed ball receiving portions in a state



18/09/2006 -14 in which the annular cutter 130C is connected to the

arbour 101. The annul ar cutter, the shank portion and the conically
:depressed bal | receiving portions of the third enmbodinent are 28XMIPR0O06
(1300, (132Q) and 5 (134C), respectively, ,jn Fig. 13. Figs. 16 and 17 show -
a fourth enbodi nent of an annular 130D whi¢h has a bl ade portion 131
having the sane structure as that of thelgil:)rs'tloepbodi rreptlf)f ;h(ramagngﬁl ?Le
cutter 130A. A cylindrical, guide portion is coaxially fo

upper end of the gh‘éﬁ{KCBOF'Pﬁgoﬁ“'i Fobtrerdl3fC tHe eqppectedd tof thee bl ade

portion 131. Theagbode pOLti orhéLB&uhasal ﬁDrb@ﬂtﬁf t@ﬂ?@{a@d i b%?%%i%tg' %;,gimntsthe
outer dianeter o h portion at, i oes _not hi t

the fixing 15 baﬁié %%@b%ié(}? t??éeéé%%%?(g’g%?ff oredebiing pi°r’f§éPP§d°|fnlt Che
central bore 102tlird k@“@@%ﬁgnqme Mtsribneru:imaclblayd?ﬁlzgs:taggbglortiOn 136
recei vi ng porti ongs. D Ead: ‘;’Eﬂﬂ,m i | _

defi ned gesl?ween ?h%aigga:éée% 1.8.(12 tl7e' s{lrgmji%oﬁ# on 132D 20 and the IovveE) .
end of the guide portit#F 135 e 1TEhas sedfPurth resboidimegtpott aon 134D i s
al so an exanpl eamfulde 130KiWHLAEMRE 4 SRidd PbRAGn 981 *’vaﬁoﬁ"is .

enbodi ments desct]bed above. the flat faces 133 and.gui de port _
constitute | ockiér%"??resf%%‘fcagepzfsssi% s‘fhe.drf(}‘i% eRimgnkenbethpassi ng
means and the |auikar mter 1SOA.vi mgq;aritndms;f ﬂog&ﬁiéub@?tgagagggg ¢ the
ortions, .The n ) j 1.1 ng.,si zes of the aces o]
gnnul ar &Qtter Ll%%%oaar#d&%lgg,% angﬁtsﬁ% q%’(? JHESE ﬁé‘tat Pgng;‘?ﬁ%h%'ﬁ’ﬂ t he bal |
recei ving porti G HoM 132 providedass r3uvDupperhendnati the chilades 130C
and 130D corr espuittfich B3 .nupher quiile Wéﬂo%n&s;%nﬂastgﬁ él:ﬂéﬁ‘()f t he

nthe contral SHARCHSE SRREER Srgrate YFerrAdansrer cotathe Shamhi s
portion 132D so that it does not hit against the fixing
15 balls 113 when the shank portion 132D is inserted in
the central bore 102 of the arbour 101.
Hemispherically depressed ball receiving portions 134D
are formed circumferentially in a step portion 136
defined between the upper end of the shank portion 132D
20 and the lower end of the guide portion 135. The
depressed ball reéeiving portion 134D is also an
example of the locking member receiving portion.
In the embodiments described above, the flat faces
133 and guide portion 135 constitute locking member
25 passing means, and the locking member passing means and
the locking member receiving portions constitute
engaging portions.
The number, the positions and sizes of the flat
faces 133 of the annular cutter 130A and 130B, and the
30 guide portions 135 and the ball receiving portions
134A, 134B, 134C and 134D of'the annular cutters 130C
and 130D cbrrespond to the number, the positions and
the size of the fixing balls 18 when the shanks of the
annular cutter are fully inserted in the central bore °
35 102 of the arbour 101 (Fig. S5). Because of this

arrangement, only the specific annular cutters 132a,



arrangenment, only the specific annular cutters 132A, 18/ 09/2006 -15 132B,
-132C and 132D.can be connected to the arbour 101 but other annular cutters
‘cannot be connected thereto. Each of the shank portions of theifgreb/t2006
fourth enbodi nents of the annular cutters has three ball 5 receiving
portions arranged circunferentially equidrk®antly. However, the shank
portion may have a polygonal cross section. As shown in Figs. 5 and 6, the
centre pin 137 for setting a to-be-drilled position extends through the

10 centre hol e of 18RB, ahBlCaandul 82D d30/b6 Tamdetd® OV e ddd 1 O’

t he upper end of g e 3 f or med ead 139 having a Iar
outer di ameter thaﬁ ?Egé%u?g}rlﬂ ?érrg {:éer? ?W‘%’e:h? ECHPrnpatad s‘%‘e&?tloo
prevent the centr&3ghnoisther shaski ppreions fof Hehel 5 ioesit rtai fwirehl37 of the

annul ar cutter 13@hbodsmelesCodiEbeRe BNEL N | ower end
allt< | ece :\%l caﬁg eelbr? (idrl Il ed,

2nd the cofire piteqebefad| PefElons s anga alampmits anstaident ng and
closing the oil pegetdbseantby!ifH@dkr ! hdedhnld Dt idie hggapgn 138

to allow the cut [ bo 101tof|owdovvnto he edges of
t he bl ades forne 6 <ﬁrl'élblﬁgtlre posf?cf'i#ri of the annul ar cutter 130A

Each of the second to A howr b it S cafndtlﬁe a:miwlo'ﬂ’nﬁiiét rpqhslgaogorlsoc
25 and 130D is prewt vgt{b_qxg_e&tirﬁeq %ogq\eigg 3 &f‘?%hg F{)e as
r F

that of the first_ enbodinent of the cent prn 158
processes 16 howcfptf“f‘f%( e fidihe anplan pelrt§etrolﬁl®é @obass tui be be’

described. The shenkahia td:oall32A @n the @&}ng_.a&nau%%emﬁ@%%tkg pserted

state

frombelowin th r bo 102 of .the "arbou
shown in Figs. 4qa$1é§q§ ag cﬁ 138 PPU#]“QBEAJ-PQ‘QIBH‘S@F!!:@Q,di-dlmeter
g
supporting than the outer diameter of the centre pin 138 so as to
prevent the centre pin 138 from slipping off the
15 central hole 137 of the annular cutter 130A. As

described above, the point formed on the lower end of
the centre pin 138 abuts against a workpiece which is
being drilled, and the centre pin 138 is lifted. The
valve body 105 for opening and closing the oil passage
20 is lifted by the head 139 of the centre pin 138 to
allow the cutting oil in the arbour 101 to flow down to
the edges of the blades formed on the blade portion 131
of the annular cutter 130A. Each of the second to
fourth embodiments of the annular cutters 130B, 130C

25 and 130D is provided with a centre pin having the same
structure as that of the first embodiment of the centre
pin 138.
Operation

First, the processes of how to fix the annular
30 cutters to the arbors will be described.

The shank portion 132A of the annular cutter 130A
is inserted from below in the central bore 102 of the
arbour 101 which is in a state shown in Figs. 4 and 8.
As the shank portion 132A is inserted, the supporting

35 member 114 is lifted by the shank portion 132A and
disengaged from the fixing balls 113. The fixing balls



35 nmenber 114 is lifted by the shank portion 132A and disengaged fromthe
fixing balls 113. The fixing balls 18/ 09/2006 -16 113 roll on the fl at
‘faces 133 and engage the ball receiving portions 134A providediigy$b¢2006
shank portion .132A at the final stage of the insertion. At thG sane

time, the sleeve 118 is rotated in the ditettion of the 5 arrow Ain Fig. 8
by the urging force of the return spring 124. As a result, the fixing
balls 113 contact the first control face 119 and are flrrﬂy pushed in the
bal | receiving pbt#i 5psl 184 Athahfkat tfecemiB@darnduengrge 1806\ balonnect ed

to the arbour 10ﬁetemﬂ.egtrgg§e &%Wﬁtﬁmm@% SROWRe! thggopértwrg“ the

connecti on of thﬁ Jérs nment of the annular cutter

arbour 101, the ﬁ% Enﬁh%f ‘?"h]e gk PortheodnesrAleBachbt the samg on of
the fi ri Bg b% |2 suiéshtxae s heevd arks pmtxidiiﬁitbfa2&\ni ?:hénﬁﬁf%%ﬁd%ﬂﬂ cihflel:hhé-Sk
central bore : en t t ace of the shan
portion 132A ar eagé?‘glfyf‘%lbpy eéé)]tw :Qﬁ’et Hbrgﬁw 8r8§I Pg %‘1% T¢HER i xi ng
bal I s 113 engagesprheg bbt24. r obiairesyldr,t itdes f124Agbyanlase1m etk t he
annul ar cutter 108 Ecdpcosphidal ediol 919N, 508 EREn?) SidiEa NAdnd e

flat faces are not axi al I 1gne t he fi1xing upper
end of the shankPahbr¥e ‘FJZA Rﬂ’%"si%B?allf% t h&hppeyxi the bannwlan Tutter no

further inserti om0k ié’lﬁz&hﬁé?l(téﬂ)rﬁd Ahel IdBous 108" Phitbescdimpver, after
the flat faces 133h been all%ﬁd with the fixing balls 113 by

rotati ng ¥he an%?ﬁ cﬂff't 1S ZBWNNASUAd St 9-own axis, the annular cutter
130A can be inserted Upon heie acomadedtign lof thbxifmgsbaéd\mdlihibdtﬁdfe&iégaged

with the ball reggiyidg c%ézlol Algt%a‘a:?ﬁs'ak%oﬁg i@ft étberhug Ned 'alog) t the

30 annul ar cutter 130A to e arbour 1S CO seco
third embodi nent&hefshank poxfian I&A&mcbsestaadregmmm ddndegt ed to

the arbour 101 panide SN hedSHaMk PortiofMPagh MBIt ety 1n the
15 central bore 102 of the arbour 10l1. When the flat
faces 133 of the shank portion 132A are axially aligned
with the fixing balls 113, the fixing balls 113 engage
the ball receiving portions 134A by merely pushing the
annular cutter 130A in the central hole. When, on the
20 other hand, the flat faces are not axially aligned with
the fixing balls 113, the upper end of the shank
portion 132A hits against the fixing balls 113, and no
further insertion of the shank portion 132A is '
permitted. However, after the flat faces 133 have been
25 aligned with the fixing balls 113 by rotating the
- annular cutter 130A around its own axis, the annular
cutter 130A can be inserted further, enabling the
fixing balls 113 to be engaged with the ball receiving
portions 134A easily so that the connection of the
30 annular cutter 130A to the arbour 101 is completed.
The second and third embodiments of the annular
. CUtters 130B and 130C can be connected to the arbour
101 in the same way as the first embodiment of the
annular. cuter 130A. As described above, the third
-embodiment of the annular cutter 130C can be connected

to .
the arbour.by means of a conventional annular cutter

3S



annul ar. cuter 130A. As described above, the third 35 enbodi nent of the
~annul ar cutter 130C can be connected to the arbour by neans of a
“conventional annular cutter 18/ 09/2006 -17 connecting apparatud8/A0M42006
aligned state, the fourth enbodi ment of the annular cutter 130D is fully
inserted in the central hole 102 of the arlour 101, and the balls 113 are
S fitted in the ball receiving portions 134D, whereby the annular cutter
130D is connected to the arbour 101. In a msaligned state, however, the
step portion 136 @FnnedtsnchAapImEtuon 134D hits against the fixing balls

he arbour 101 1n thi o cubaiqred BEGE fhyetbcty ERBRATheRReSF: Shown

the arbour 101. In this case
axis to axially 2MYRx r?é“?fé%rellﬁ% iﬁorﬁqldr}’s ir@eDtedt int kbef cantgabal | s

L13. Thereafter, Hdke slumiomani eitbbbeDiio ! Wridthe Paii%gfﬂa'&é he cent ral
engage e Da

bore 102 of the our. 101 5 that the fixing
receiving Sorti (a)#s)t%4é ﬁi‘et %ﬁasl%v&fcetiwéngnmm#oam 134D 7 Jelme¥eby the
connected to the anrhoar mﬂtte'ihaatdnr 46 peniectenpPeb! thbt afﬂ&ﬁlr he I'l's
113 f the f t txﬂ.g fé rg% t 130A, C an Oi

0 e firs
ensur es accurateatrans?%ligtnl c?‘re\ o% tehe rogteé'ﬁ On%ﬁdsfﬁg PBtL ?‘bn]aﬁsf%’? ce from
the arbour 101 tdheh&hamkuportion 1849 higA ayddBst18HE Afwi g M En

prevention of cantg,ead HUNAGHTRK pBeWBAN 1818 i‘Enk!L%ér%ét d the
ar bour 101, Ieadln to_accurate drllllngoeralon recéeption of the
balls 13 il® the 5% P&cgﬂ’f‘r‘an 02,,8f+t thRs asborRe18hankIpcthinrease t Hehe

annul ar cutter atoosed ngonoitsheomeeaanhrbnuanltgnoaﬁ|%tt’%ﬂ il 3}
cutter to be rmv%q repeat edl y due to the

%I | %ﬁ %e %1 d ggwnvvarg
cutting resistance 9gr the FeRkE™¥d 8UPPFI PRE LPEPIY Tjhof)‘@?aﬁii’ﬁf?gsd’atlﬁﬁ cut
chips are broked13nt oThemkebfgeeceshet bhadki pbiBgosf 32D ene Yrurkhdpr oved

and the life of 4hge2R8H! 3h €Hb! 8bntfal bore 102 of the arbour 101 so
15 that the fixing balls 113 engage the ball receiving

portions 134D. In this way, the annular cutter 130D is
connected to the arbour 101.

The three point support attained by the balls 113
of the first to fourth embodiment 130A, 130B, 130C and

20. 130C ensures accurate transmission of the rotation and
the rotational force from the arbour 101 to the annular
cutters 130A, 130B, 130C and 130D and prevention of
centre displacement between the annular cutter and the
arbour 101, leading to accurate drilling operation.

25 The reception of the balls 13 in the ball receiving
portions of the shank portion of the annular cutter
accordlng to the present 1nvent10n allows the annular
cutter to be moved slightly upward and downward
repeatedly due to the cutting resistance or the like

30 during the drilling operation so that cut chips are
broken into small pieces, the drilling efficiency is
improved and the life of the annular cutter is
prolonged.

As apparent from the above description, only an

35 annular cutter having locking member passing means

whose size and arrangement are suited for an annular



prol-onged. As apparent fromthe above description, only an 35 annul ar
_cutter having.|locking nenber passing neans whose size and arrangenent are
‘suited for an annular 18/ 09/2006 -18 cutter connecting apparat usgMOAROG6
now to be used can be connected to an arbgg but an unsuitabl e annul ar
cutter is prevented from being connected thereto. Even when |long chips are
produced and wound around the 5 sl eeve 118 thereby lifting the sleeve 118,
the sleeve 118 is not rotated in the direction in which the annul ar
cutter i s rel easexhtregmacnaegtingaprPparasls ¥hhaRCLP NBOHpHar BBuYSeHhEaN t he

annul ar cutter i $,dQPondeRRTRANS 8h E@BBMQd ButssghuaBupsablanahhelar bour
101. 10 The annular cutter 1s renoved f he fgllomﬁng

way. The sleeve PUYRT dife P&ﬁﬁ&P&PdCGFP@r g]fgﬁﬁ annﬁﬁﬁﬁgl QQFS%?W ed THi"t he
direction opposi twhdr Idhgy otiipechirenpgbdubedaandwdund Brgung, thad t he

second 15 cont ol aces 1130 diel £aued il 4he Lhgelbaeg, Dehbssyddgo Then.

the annul a® cutt ér urglng orce of e
conpr essi on coi | bkﬁ|ﬂg;HDISIﬁandeéuﬂOnﬁbﬁcdﬁr9c§ipﬁsiﬁfW ieb EPBour 101.

Thus, the femvg,-i niff1d" @At 35 QHié%eé?*QéoﬁerHét aanam@ueu&eérzo can

al so be perforned 1 n ones-touch operation, althou g h S neces %?% '
hol d. t he annul ar RRRReGtingn ADRITREYS-i t ThEgmpthe £ANY BErcPBtﬁ5o ppi ng
of the annular addsunei3@A rémoliea BRNsuzh ehlperfi:aﬁAthe pubbed bOl. of

the arbour 101, the s ortln aflgugtﬁﬁliﬁ| gpgmg egrgg Qxetggpﬁégagglforce

of the codfression coi I Xi ng are
hel d by the annuhanﬂuedblﬂb@inbnwamps way, the annular cutter connecting

apparatus is returned al, ¢S S1shoMp+k8-Fi8oa4isThe
removi ng operation |ss#§§ appe&%a g %g %ﬂe o?ﬁer en%gdlnents ofhthe annul ar

cutters 130B, l30@nually3gotated in the direction opposite to the
direction of the arrow A in Fig. 8, and the second

15 control faces 120 are caused to face the fixing balls
113. Then, the annular cutter 130A is pushed downward
by the urging force of the compression coil spring 1;5
and automatically slips off the arbour 101. Thus, the
removal of the annular cutter 130A from the arbour 101

20 can also be performed in one-touch operation, although
it is necessary to hold the annular cutter 130A during
its removal in order to avoid dropping of the annular
cutter 130A. As the annular cutter 130A is pushed out
of fhe arbour 101, the supporting member 114 is lowered

25 by the urging force of the compressioh coil spring 115,
and finally the fixing balls 113 are held by the
annular neck 116. In this way, the annular cutter
éahnecting apparatus is returned to the original state
as shown in Fig. 4. The removing operation is

30 applicable to the other embodiments of the annular
cutters 130B, 130C and 130D.

35



35 18/09/2006 19 CLAIM5S 1. An annular cutter conprising: a shank
.extendi ng. along an axis of the annular 5 cutter that can be adapted to bé -
‘inserted into and removed froma bore of an arbour; said shank &/ 09 /#2006
to be fastened; said arbour having a first end to be connected to a cutter
drive and a second end where said bore opens to 10 receive said shank;

sai d arbour having: a cylindrical wall defining said bore; a hole radially
extending through said wall; a |ock negher radially novable and received
15 in said hole; an operating sleeve having two control surfaces, said

sl eeve hawviLAgsfirst and second control surfaces to be radially aligned
wth said hole inits first and second positions, 20 respectively with
said second control surface being radially inside in relation to said

first contlrol @ardnagler eutspr icomprfieingur gi ng sai d sl eeve towards said second

position: 25 asuppan! GEpheradapi &, tenengage it Ny sald, | peki ng member
radially inwardly when ur ednby sald first control surface of said
oper at Pve S8te&&vthahngaphén sdirtedhank bes imeertefinsate ednd ntenosed d bore, to

hol d sai d theg ki Pere30s MBSy sUCh that the | ocking nmenber radially projects
into said bore; said annul ar cutter having: a | ocking nmenber passing neans
that extends affdl shanbeing aplentmietisstenndadet ermined I ength froma free

-18/ 09/ 2006 said arbour having a first end to be connected to a
cutter drive and a second end where said bore opens to
10 receive said shank;
said arbour having:
a cylindrical wall defining said bore;
a hole radially extending through said wall;
a lock member radially movable and received
15 in said hole;
an operating sleeve having two control
surfaces, said sleeve having first and second
control surfaces to be radially aligned with
said hole in its first and second positions,
20 respectively with said second control surface
being radially inside in relation to said
first control surface;
a spring for urging said sleeve towards said
second position;
25 a support member adapted to engage with
said locking member radially inwardly when
urged by said first control surface of said
operative sleeve, and when said shank is not
inserted into said bore, to hold said locking
30 member such that the locking member radially
projects into said bore;
said annular cutter having:
a locking member passing means that extends axially on

said shank to a predetermined length from a free



20 end of the shank and is adapted to pass said |ocking nmenber when
.engaged by said first control surface and thereby radially projecting
"into said bore when said shank is 5 inserted into said bore; nedarg/ad#x®06
to be engaged with said support nenber thereby di sengagi ng said support
menber from said | ocking nenber when said shank is inserted into said
bore; 10 recessed | ocki ng nmenber receiving portions formed in or on said

| ocki ng menber passing neans such that when said shank is inserted into
said bore at a predeterm ned |length, the recessed |ocking nmenber receiving
portion is radial |l yeniSofal thgnedshanit lang aiisdadapcéd mg paesrber so that the

recessed | ocking mﬁﬂﬁgkcﬁﬁ@f%¥$@9Wﬂgé%hgﬁ%d gjg%% the corresponding
tally 1 nward, er

| ocki ng nenber to nove ra by al l owi ng the said sl eeve
to nove to the secHndt gestirol churfycenehshakbsapdiadpyi ng, and 20 said second

control surface engagesct¥nthindhtaidekdtceondiNal Lekifo;renbers in said
depressed | ocking nenber. receiving portions. 25 2. An annul ar cutter

according to cl ai m*Psehiedr BitA saddiPreocki ng nenber passing means conpri ses
flat faces formed anandapdetang®d &Gighgalerenhidklppsef said side of said

shank portion, and §%%d gg ressed Iocking_nenber receiving portions are
formed in said flat"FaFes sty SIsRAENITHA ¥8PYEr according to claim 2,

wherein said depressbe Fooksaig Ihekiner memeeiwHenGsaparti ons are

hem spheri cal . 18/Q§égpg? h%ggxﬁ'hﬁ% QQQULQQ;putter according to claim2
wherein said depressed [ocking nmenber receiving portions are conical.
10 recessed locking member receiving portions

formed in or on said locking member passing
means such that when said shank is inserted.
into said bore at a predetermined length, the
recessed locking member receiving portion is radially
15 aligned with said locking member so that the recessed
locking member receiving portions allows the
corresponding locking member to move radially inward,
whereby allowing the said sleeve to move to the
second position by means of said spring, and
20 : said second control surface engages with and
secures the locking members in said depressed

locking member receiving portions.

25 2. An annular cutter according to claim 1, wherein
said locking member passing means comprises flat faces
formed on and arranged circumferentially of said side of
said shank portion, and said depressed locking  member
receiving portions are formed in said flat faces.

30
3. An annular cutter according to claim 2, wherein
said depressed locking member receiving portions are

hemispherical.



5 5. An annular cutter according to any one of clainms 2 to 4, wherein
.another flat portion for passing a |ocking nenber of a conventional
“annul ar cutter connecting apparatus is forned on said outer perlgy@@mz(ﬂ)G
surface of 10 said shank portion between two adjacent ones of said flat
portions. 6. An annular cutter according to claim1, wherein said |ocking
menber passing neans conprises a cylindrical 15 guide portion having a
smal | er outer dianmeter than said shank portion and fornmed on said other end
of said shank portion, an annular step portion, in which said depressed

1 ocki ng nmenber receiving portions are d®a ned between said shank portion
and sai d guide portion. 20 7. An annular cutter according to claimS5,

wherein said, depressed,| %%{1?& TEHRS) TRE8LY B f%iéﬁ? ar ewh%r D

hem spherical. 25 8. An annular cutter, “subst an |y as herein
described with peidraslvpeessedi darking, merhay 1deqedvirfy portions are

conical.

5. An annular cutter according to any one of claims 2
to 4, wherein another flat portion for passing a locking
member of a conventional annular cutter connecting
apparatus 1is formed on said outer peripheral surface of

10 said shank portion between two adjacent ones of said flat

portions.

6. An annular cutter according to claim 1, wherein
said locking member passing means comprises a cylindrical

15 guide portion having a smaller outer diameter than said
shank portion and formed on said other end of said shank
portion, an annular step portion, in which said depressed
locking member receiving portions are defined between said

shank portion and said guide portion.

20
7. An annular cutter according to claim 5, wherein
said depressed locking member receiving portions are
hemispherical.
25 8. An annular cutter, substantially as hereinbefore

described with reference to Figures 4, 5 and 11 to 17.



