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APPARATUS ANNULAR sent invention relates to an annu

cutter connecting appar at*iié¢*or connecting an annular cutter5to a drilling
machi ne used for drill Iy deephol es in a workpi ece nade of a
hard material, and an%M@muﬁmwﬁmym r connected by such a connecting
apparatusto the drilli and noré&-particularly to anannular cutter
connecting apparatus for E¥M&cting anlOannul ar cutter to a drilling
machine with ease,receiving oily an annular cutter suited for thedrilling
machi ne and preWRNUIRGR JVPTHH WONNECHING APEARATRS AN AhQILAR BOPELRY
connected to the drillingmachine, and such an annul ar cutter. 15The
conventional drilling machine for drilling aworkpi ece nade of a hard

materi al generally f'Dhmsphebeﬁbyidvéu'tMQnaﬂehaﬂulsatocaht ahnbagirngudeenwar d

Wor ki oce made Griteqki Ao 8PEhAabuETERE SORNCSPRRY AR ahRfTarPRlEEL 11 N0 @
necessarysto chlamw d:h:ehhimgamachineruahdcflorsdnbl\ﬂ.usgdrwﬂlenivelysdaep
il ar cut tor Cias 2BT & deBA ] b0 eddhe SRR I L DRHa BR! OuS
of 25annul ar cutarpylanEuiket| eeneetted sbihseah cancepnreptivgdapRaratusTher e

are variety of %‘nﬁﬁérdfﬂiiﬁﬁg%é@ﬁihég aﬁ@axﬁ@i-ésﬁértlbﬁlétﬂiﬂ eét aﬁype of
whi chconnects an annul ar cutter bour %Erreans of

o)
rel ative conpl i ¥MELE ﬁét*a%rm%e%&%o%w USehPES §°’§ﬁ%ﬁt%\§9 bﬁ’PI s for
hol di ng {{dhe ar mnuler asutter tot 4 edr LDhiwg t mach sn@awhthseabech has

| ative conpl i o) S pen Pat ent
Ap?l i cation 62- %ﬁ‘%ﬁé 8%%# e%gé?%é%%tﬁggtégrgeﬁgg&?og? 91181 and 2. 35A
convent i onal arﬂmlalimtmwhln%oﬂmfécmw%@tmrmrarznulaa dutterngotachi ne
(not shown) an%uited ther&fdr Myom 00&1indg ééﬁﬂ‘éé%é& {:Betﬁé?téi-ij?ﬂiﬂ&d the

feed required fordrilling operation fromthe drilling nmachi ne to anannul ar
cutter 8. A cyI“PEPFE}HfL%d anfd PPt ?‘Paﬁ%‘i‘r‘l‘%%?rﬁ‘%ﬁ%r 3is irrotationally
go]hne(r:]tlegL to ]Ehe arbmg.laom&wmsaf ch(ljﬂlkﬁﬂnhdr Técmimlfafbilydﬁilﬁﬂhgi@g hol es

orhol di ng fixi alls are_forned.in the ra of _the ] ower
por 1 o of | he TRTSE AL 7E ¢ f et e tal SE8er i v Fatn OIRR, o
the axi s of thédwtédtiving ramsaninglay cwevber i@ downwaed ndtdrectedorti on
of the inner p r f t S n 3

1 aapi’é? é%ié’% n%‘gg? %or%%ﬁﬂ@ P&t]é’xéﬁr_éﬁé‘i‘ %&a OnGEPDES

arefornmed a plur I ons ich extend toward
the central axiUpast Hnger werpiees stade r%fafhléﬁlr‘i Bt eREat 0Pt i on

transm nngrm{Kcserdﬂipm mEHhE! LHtLLIndbedsPty O ICHARG eLiRé Or

pushing the fixin baIIs rd the central XI sof e . rotafion
transmtting ’FB‘?PFI\CIJ\'@"’(%PO? RO Hyfﬁ?t#ag"ﬁe’?‘fﬁ%r s¥itedas to
be sl i dabl eaxi aidry ﬁﬁerwmfkpmm bélalmﬂsramg sl eeve 9 and the20rotation

transm tting nmenber %Eéje [ urging
.thg pushing sl eeve 9 omrn'ie\/\glriéd)‘yé pushi n ﬁ‘?ie\%&%&% %B?%l%uﬁpéﬁl ngring
11" fi xed to th&enegting IW@twq d'l',l'é‘-@'f fagkbttate replacenenrt f nenber

3 so _thazt ls the erwiﬁl@%9 arid pdrﬁ%ﬂﬁﬁd:xitfi%&é'tbrpﬁmgc&ifbé he
rotatioftransm tting nenber. 3. The annul ar cutter has a downwar dl

opencyl i ndri caTBIRFHRRIRLLY pI (FRETS \ATR ‘fﬂ"ajc?e%\’ (Hot AT 14 on the
| oner end t her efnnetire anmm,Ofthél&sﬂMilé‘ﬂrIWe hmﬂywlhﬁcrﬁorrred a
cylindri cal Shan@gﬁ}or“ on an i n nserted in hl:o OﬁNee{r '19” % ndri cal
central hole ( Y &7 gy ?‘6 F1 ng ey) o[ rre by t he

i nner per i pher dla.f @y ltéﬂati)t@tcmnplirmd ttypey Otféwﬂetcm uses

Axi al | y35proj e r n%;bgi t @{% lons 7 are
f ormed §?P t he &?ﬁﬁdﬁé %%ﬁﬁé’“é& ﬁ& g%}%%gg%gélg%rtl on
12. An annul ar gr oo ﬁpmb]raff é%’«é‘i*?ﬁ’hg’-’ctf?ﬂﬁcﬁéﬂﬂg %#%a‘{?ﬁ WHIFHERRSF 1 an

i ntermedi at iSP](}rélélﬁﬂi e ﬁté&rsﬁ\ﬁ%%lrdvaié df sd Nssed ark ﬁé'mégb 12. A
centre pin or, determning t e Y. S a sses
t hr ough t he cer{'tal"éqd & Jat g’rﬁﬁjdﬂaci ﬁdg%&ﬁ# A€ ¢ %%‘@’f%%%?oove
16 for receivi mmme@f@élm IFigss. floraretl 3 .nt he upper end portl on of the

centre pin 15. Thea

t hel0f i ¥®ng hol e by putgscﬂ‘li neCrH'%Jhe enga@%ﬁﬁ% In %}ﬁ"&heengagl ng groove
16. The centreqnholmzyﬁr@sﬁmﬂohm draghine dneesshamn tand spring 18
through theballs 17, and a sealing nmenber 19 is abutted agai nstthe upper
shoul der of anot her annul ar groove 20 so asl5to prevent cutting oil from
fl owi ng dowmmward fromthecylindrical central hole in the arbour 2, when
thecentre pin 15 is not in use. During the drillingoperation, however, the
lower end tip of the centre pinl5 is pressed against a to-be-drilled

wor kp| ece (not 205hovvn) made of a hard material, and the centre p| n 15| s
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apparatus.In order to achieve the first object of thepresent i nventl 5nMA£r2002
annul ar cutter connectingapparatus conprises an arbour i ncluding

cylindrical onebend portion having an outer dianeter, a central boreand a
plurality of holding holes arranged circunfer-entially in the end portion,

| ocki ng nmenbers receivedin the receiving holes, for connecting an

annul arcutter to the arbour, and a sl eeveZrotatabl y10surroundi ng the end
portion of the arbour. The sleeveis provided with a first control face
havi ng an i nnerdi aneter equal to the outer dianeter of the end portionof

the arbour, fortexshemnditegthae roeakiog ﬁhﬂb&h& Ebemp&e@ehe@m et | ength from
the receiving hal $ i,nto _thelb5central @ @hﬁﬁ t.he f|r troI face
engages t hel ock ﬁg reRfePRETR °§I£§9@ S OF &anr S tthE&ond

control faces fanmadlarncultd&efi Bst eonyﬁdhdtacaAndoaaman@e¢ransmltt1ng
circunferential g0 h 3N +SU a the -
ball's are hel d h&%ﬁﬁ hE'F d&?&oﬁ%{&?b}ﬁhﬂgg ?:olﬂ?xbl:ﬁ:e'd t% Q:lﬂe a’f%’&%‘i‘r 2 Bt

arecl earegl of f mﬁénéeﬁfrélkﬁﬁré ofAtﬁéuaﬁBéﬁy °fhé°ﬂﬂ#§gcbﬁﬂﬁ§l5fé@€ and

the second contpghgiagesiaifgdbaingedsarknzbrinea aﬁlhaesabeekbuehﬁlqngage
the first controlface and the second control fac on cqgnnecting

an25annul ar cut P&r thg @ﬁ@eﬁrBBEFi°PoeﬁlﬁBenﬁﬁﬁéF?BQS§§ﬁ§ﬁ@éﬁ§iP€rned on the
out er peripheraheﬁbéfaeesefabheshaékdm@ébtea ebwhird Zheub&iscoift @hel S nade
to passthrough th 0 C ers, and thel ocki ng nenbers
are engaged mntﬁoggtiggsgﬁaﬁg &tﬁggg %ﬁﬁgrgfgze|V|ng portions fornmed in or
on the Iggki ngnenber Opassi dptermadiateopdetivn aéhitbee inherspesiphelsjadct of
thepresent 1 nveghiPlceaBsalidl 25 geaaﬁrtgsﬁeha%%i gsHBRbant sakly hol I ow
cyli ndrical blade portion havin § one en as an? portion coaxially fornmed
on the end ofthﬁoﬁmaéeapB#PFé%ingPﬁgeagPaiégaP°§Féénsl80&?&@ néber 2 4

MAY 2002 -8 pasﬁhﬂ@hnBﬂﬁénﬁotaﬁdranthéecéﬁtﬁhi|a&uéeogfthbeméhhéﬁpa{tlEn
e | ocking

and depressed | oc i, Vin ons in _or on

oy passi ng AR aNBRLE L ROERELPPC ARPD, She ZPRo TR, S5AnsRLS tihe| oy
Ionglthhgmﬂ crmembeecB|0oathE|amnutaaconttarlanaIAapthangcsﬂeeNe 9
connecting appagglug, kg § §i§&H§ Ehif&og %B%a?ﬁ'@hBaEEn%Ea&hﬁiﬁgu'ar
cutter connecting a para?as a transve
cross-sectional o%i & ot@@@ﬁéonuirﬁgsméttgaa @Pm9ﬁ§tﬁeﬁu€§ﬁ99ﬁﬁlﬁhal

annu'arconneCt'PQté@PéﬁaEHEngﬁh@GiﬁgfhéhBGer|EothhténBénéhiﬁaﬁubter fixed
thereto;Fig. 4 is a_|longjtudinal cross- sechlona BXBSM/E t he ggln part of an
e

annul ar cutter @®hALLY| HBSLBREr at HETWERROFBPNGUF REYEi HeAPdof
present jgwvent i potatwbhchransanetiag member 8oibeprowhdetied bbmpaebeur
of t he appar at usg S oMt a At us. Fi i i {udi na
cross-sectional %?%mﬁ%?g esgéﬁﬁ ggr?ggfggﬁ%génﬁﬂ agugg%bérglgggg 5
connect i ng20appdewnusrdf Frhe pushingt AteavauPaischeldr broAnbedddng the

arbour; Fig. 6 igjaql pPOkikdangb GEQSéuﬁsEtbeegbhgksm/gﬁrfhee B#skhag sl eeve
of yhe annular cutter connectlng?gparatus

cr dss- sect i onal TG AP ohgaPFRE ?glﬂPWBer63FF§ tQanthcPH§§i§Qctlonal
view/alggp ||nes§e8ven§|gs ﬁrEvgntadlsramcsmsppsngtoﬁnathu|emmakmbg line
9-9 i n30H g. E % g £§ crog sgctional view along line 10-10in Fig. 5;
Fig. 11 is a frBhePRaktEPIaPIPEY 2ibodi nent of an annul ar cutter according
to the present invenThenaBbiilgr ¢l@tteraBshde ai dewpwarfidyanpehar cutter
offlg. 1l _OoyfiflarddalSnBab! ABSYAESAE! pELPATI $ECLECBEAGELS G Second
and third embod FEnts of annul &r  cut ccor ing t he present receiving
portions; Fig. 8hown)afergad 9Peﬁh@f1PH§rtﬁP@dtBﬁﬁéeﬁnenPnthﬁ HRECENnnul ar

cutter a—"Ord'nﬁnéoofh€h8r€§2mhdtm&8mtb@&y EBgfoiﬁeHSaac§iﬂﬁd¥h@&Q0f t he
third enmbodi nent. of the annul i? iu ter ront vi eM/%f a fourth

enbodi ment of aRP@RKUPSFTLANt BﬁSFHFﬂggPhEhﬁriQEﬁF PRTENPPORE Bnd 14Fi g)
17 is a side viewlohditheaiansghératuhbke Ohérgindftér asfiakaedctbt as
connecting app tus.and _anannul,ar r d

i nvention vvlllbéﬁl e55$|gn ﬁoﬂg J f§¥%%§f8§ gg %§88E FQPRE?%ESreference
to the acconpanyungadeamﬁngbeFrotatiphetannamétténgt@9m§@ﬁn§et|ﬁgially
PP at YSACCOr cppgibaci b Boesedhe 1¥cBhiAReHbLL Bechothel BAgafangoamn i1

Fi gs 4 3h tati onal speed anda requi red for Ilng operati on
is transn1tted29?¥5h935d7|PFPnéoﬁﬂeﬁlﬁé Fﬁﬁtugﬂﬁﬁn?ngoogntgﬁbﬁﬂﬁ k
101lconnected thereto. The arbour 101 is formed with acylindrical central
bore 102 to which cutting oil issupplied fromthe drilling machi ne through
an oi |l passage (not shown).25A seal menber 103 is set in position by
aretaining ring 104 in the | ower portion of the central bore 102. A valve
body 105 for opening and cl osing oil paths conprises a head portion 106, a
fIange port|0n1D7 farned at the S|de of t he seal nenber 103 and30f or ned
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-13 Filg. 13 is a transversal - cross-sectional viewshow ng a second ;r#uMA?{r 2002
cutter 130H in a state inwhich it is connected to the arbour

cylindrical shank portion 132B is coaxially fornmed on the upper end50f a

bl ade portion 131 having the sane structure of theblade portion 131 of the
first enbodi ment of theannular cutter 130A, and flat faces 133 are forned
onthe lateral side of the shank portion B in the samemanner as the fl at
faces 133 on the shank portion 132A100f the first enbodi nent of the annul ar
cutter 130A. Aball receiving portion 134B having a conical shape in

ahorizontal cr ogsr&%ggl an.i SAfnoraMBa&l @&@fawfd a.t4| fﬁﬁe%eiybﬁlgpaiﬂe

recei ving porti [ 0 .anexanpl.e .o ocki er_receiving
portion. 15Fi gs. %ngiﬁﬁdbfg %’\Nif ?r‘(ﬂ H@deﬁtg‘oé'ﬁ tesm PR & 130C
of the present theepuiter. pletrdpheralposlilowt]l IHe rmmd’l@oe:aﬂmrstmaure as

the shankportion 132 zﬁgﬁggghéhﬁﬁgfgqggd' Emﬂ}y%@ﬁgi'“&fy er 130A

(the shank portion 1 em spheri ca epresse al
recei vi ngsport i pasition) exisfdysisddidapdyt basses2haoughe thec @entaddodi ment

of the annul ar CubterotBQHe(shﬁuseen%ueee&l@n 1328 b3t ke geRninep! | Y
depressed bal | recervrng portions 134B). Another flat face 15371 s forned on
r

the portion of OKEOBBULEr IP&r FEFEANING ENIEEIBE PR 1ehddk isoforaed

132Cbet ween adj eﬁentlppw@ &hat pbaeesnl 33. t]ibecbhét&‘ef pde 153 s'mlapvvn by
broken lines in Frﬂg %ES Tg% others %o s t e sa hat of
the first and s8BB QﬁbSHF fit 8 ERENSNE f@ﬁA a&@
The30anny¢ar cufieing3B6leabybepushingctthe 90gagiagbbaﬂlby¢§amnuﬁ the
conyentional an t npeact i p S i 4 at face 153
asqg passrngpor?“égﬁﬁﬁg b?%o@% g%sho$gaa8?%§%§v ?éaﬂ%c?%sgg?egtlon of 35t he
third enbodi mendownwend Binal gempgession3geifasprgaenildalthroughr éeed bal |

receiving portiggsiknie, Staﬁaea s%aiﬂ-@Ym%%%r 19 'i% Wik edhaganmaar
cutter 130C is connected gﬁpggar 0 101 ul ar cutter, the shank

portion andthe EBfi BBPPY § §&d9 alaf‘oltgr‘?& t?f‘ﬁ‘b‘ B BFORYER 0 & RS d
enbodi mey¢ are sboprebpntladl€ringldal) faoaSElo4ihg dewpeatridv Erypm itheFi g.
13.Figs. 16 and_17.sho four i.megnt ,of I i ch has a
bl ade portion 1§¥Zh3§Fnaggh§§3%ga§FB§g urg tR t%Q?Bﬂ% ?he%ig%gﬁ@Enbodlnent
of theannul ar ceentrelpdn. 1A éylhn&rﬁOauSQU|dQUpénglohelgsiaﬂingoaX|aIIy
formed on the UBBetaemgnofhbhevehantner&boarléﬁ@ RERYb¢e¢nen et rePpan end

of the bladeportion 131. The i de portion 135 has an outerdi anet er 'reduced
fromthe outer H?aﬁﬁtEFeﬁﬁeghég§h§ﬁEp6rFPoHelgfélssdtH&kaﬂeﬁﬁeénﬁ hi t

agai nst gdie fi xshgwhhanbaelds B’ﬂﬁarﬂhﬁtatbamhlpoahdoIﬁhéBE@nttS‘eJ @iar ttsd i nt he

central %ore 102_o ar bo 1 h |caII r recervrng
portions 134Daresf8VﬁgachchhFe% %Pgl R %h argFéﬁg§§r$?§§QT3%

bet ween t he uppeembed afaghénshaMhepurgiog tezoeoaﬁdthaecbom@eseﬂ@nof the
gui de portion ééf EﬁQEH%Eiéed Rébbr&@ﬁ&hy'”QhQOEEhQEn&3ﬁme§rah§01s

.anekanpl e of the mber receiving portion.In thé embodi nents
deécri bed abovere%ﬁés?ﬂafrPﬂcege shoyldry SﬁlHBepBPPPoﬁr195°98ﬁsgptGFe

: octl ng igager 2pRasshndlaeasattapdst hanbHogkenguterhgr opasssngu ﬂed?ﬂr;dt he
ocki ng ‘menber receiyv rtions copstitu a ortion er,
the positions aﬂﬂoglfé ng QIFPQﬁfgeig ? S%Eg gﬁggﬁﬁ é %Bﬁtgha%§0A and
130H, and t he30gagdse oﬁrthenanﬁﬂSaandutherbaLIwherebylmgepdruudnsg34A

134B, 134C and 4 a t Cand 130D correspond to the
nunber, the pos&$|%%gigﬁd?ﬁeﬂggggggéa %ﬁ&?Féﬁ g balls 18 when the shanks of
t heannul ar cutter ar 8heyanpulaserusyernst he €énedatobshessetatdpnt he ar bour

101 (F'qﬂ,5) BefaﬂéﬁietiaglﬁambaeggnﬁﬂttnenkwltaelﬁgeﬁbQIc gapdlar thatters
132A, D can be connected tqQ the arbour

2C 132
101but other anPuFAing Blep¥ec nhst me¥edoHRERFE(2PREPEL 0 tRECHTEA Ghe shank
portions of theféréat ofotheucbhpresgioAntsidf sphengnmol ar Neutct ethehas t hree

bal | 5receiving portjons_arranged circunfere tla i stan wever,

t he shank porti%ﬂaﬂtypﬂﬁséoﬁpg?yagngﬁec?SEEE ec Féﬁgisg %%wﬁnﬁérﬁHg 5 and
6, the centre pintdBihéofixingngo&etofbeharrbteu190straoﬁméxténds through
thei0cenire hol Gofholng aRRYNAEREULLEYebE0AISRRE1bASDEBOURARRELA A Y. On
t he upp 5 end e centre pin orne having a | arger

out er d|anetertﬁﬂgaghegoHPeFiépﬁnﬁterIBftPhé g&ntre HPR PYSPAHTas toprevent
the centre pin 138 fromslipping off thel5central hole 137 of the annul ar
cutter 130A. Asdescribed above, the point forned on the | ower end ofthe
centre pin 138 abuts agai nst a workpi ece which isbeing drilled, and the
centre pin 138 is lifted. Theval ve body |05 for opening and cl osing the oi
passage20is lifted by the head 139 of the centre pin 138 toallow the
cutting oiI |n the arbour 101 to flom1domn t ot he edges of t he blades forned
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The annul ar cutter is removed fromthe arbour 101 in the fol | owi ng2whyMAYr2802
sl eeve 118 of the annular cutter 130A is manually rotated in the direction
opposite to the direction of the arrow Ain Fig. 8 and the second contro
faces 120 axe caused to face the fixing balls 113. Then, the annular cutter
130A i s pushed downward by the urging force of the conpression coil spring
115 and automatically slips off the arbour4-10l. Thus, the renoval of the
annul ar cutter 130A fromthe arbour 101 can al so be perforned i n one-touch
operation, although it is necessary to hold the annular cutter 130A during
its renoval in @bdeﬂotrp 2Av @ ﬁife)mnisnany‘ dﬂawmli&r dﬂlﬁﬁ]ﬁcd&%om’\s the
annul ar cutter pus out_ of t ur, 10 or menber
114 is | owered et é‘x&rn&%q‘fl (?’e (?fn %ﬁﬁﬂ%%&} ﬁ% @%15 and
finally the fi xcy@ihdlrtisa]].l&airle-dmﬂapﬂqg thed earP2ulcefi thecls1EESze Y ddhi s way,
t he annul ar cut C e a dHE 'ghﬁﬂl state
as shown in Fi ttﬁ%t %E'e% %tgr%g\% ?Sg%ewg%lég%elr ?aal&ppr%ﬁqj% e toIQ{he ot
enbodi meng s of tthe ghapkaporhiosr 421 968 thesgonr@risoter @ A 4 I\/AY 200Z
19 CLAIMS 1. Anjagawtad ¢dealy aoNAe i9d iakRalaUhotd JF TH LTy taX8%n (1)
an ar bour |nclud|ng cyllndrlcal end _portion having an outer dianeter, a
central bore andTansmdtElng, membed) $i-ng hol es arranged C|rcunferent|ally in
said end portion; 10whdh hhekiangulagbens teecd ded ﬂwllgzalidxémtwmgtmtﬂr@
for connecting an ann ular_cutter .t.o the rbo r a sI eve . atably
surroundi ng salﬁogﬁﬁ SngFSHS tt&P@ % 9&&%& eTg’%%) a
first copg rol faedehsedng &hemnnahedpashueg sabewan9|aBIwow@@quwmwandj

r di ameter fkd 4 nROEL R of $hlkd I B3Ysi d ghol di ng

?Es to prolecggf?oﬁluﬁg nﬁﬁe% %%rlp er% qﬁﬁﬁyé ié& arb%?}ﬁgyeaflrst

predeternlned | 8Rgt RUBhes §§ﬁdfégi@€npﬁ&ﬂsb§rénﬁﬁeﬁh§aﬁ@th%ﬁ grePMeol face

engages sai d | ogki Bg ®RED@hSNnk portibh 32G0NAnC@hikOkalydCehel @niRd arn sai d
first control facg and arra d C|rc%g% erenti IIy therﬁﬁt Epr recei ving
£ xS h g 108,

sai d | ocki ng mefB&FE%i B &ﬁc FatRe JPte% leﬁrﬁgf e held

in said ¥l ding3holes in a state in which said | ocking nmenbers project from
the i nner peri pheral r nd pre r ngth,
which is |l ess than tﬁggb|r531§?§ e?eg%%%gggfg E%&% gﬁt% g%%g @%&%&éa

of said 30 arbothe anppular satderi now @Bnﬁhéldﬁéééiagdméﬁhén§e@@ﬁ¢ beQ 4

MAY 2002 2000ntfeblaaeGSbQEbagaﬁhhaa&e@u%Qe&hﬁhv&ﬁgdhoaahmat@&neﬁﬁ&ed
sel ectively engage said first caontrol face and sai d_second control faces; (4)

a supporting nefBEr PRLEF §0dPexERrMEdmpdinithsi ANDYIAT . EHELRT BOMe O sai d
ar bour a provtdeddﬁmlmmﬁgnﬁaahiaaluasunpmrbung ae shetabilieh ddamaea.ar
neck forreceiving sajd_ Igg%anhe o rgn% gg R%uigldcﬁggg dcontrol faces;
and(5) spring neans provi ded in sal cent boT or setfing said
supporting nenbeenhackipgseppsmatughicen §9hﬁe§ﬁnghxranBéRaFe@§¢¢@§ Qi d

| ocki ng nenberstﬁed&@saﬁknso ¥BAG 6eNRAe! iRfdert AidRkYe?’ BSUFix3Rg hole
.annul arcutter haV|ngﬁa shank provided with an outer peri herallSsurface and

| o€ki ng nenber PhsE grﬁﬁéﬁéoPoFﬁé&sﬁﬁt§&P608F@PeﬁePPEH@FRP“Q&rF&cé €sai d
| ocki ng ggerber @aserncmamatelrs offt¢Bet 8hRARS pbitaBghofeghenanahilaai d

| ocki ngnenber s enggg a ﬁ §§e asec?nd facesemhilecg 3hing Ea g #g orting
menber into theCPh&Phe®s PEREPL IBBPYC 6RRRCLSRE PEE ers are
nmade engaged wiballispr eShusl, oeki pynmdabecutseri notgspétedofiorf sheed in or
on sal di ocki ng gRilhEhg pgépas%ﬁggna# émmu{gaﬁaeu&asr aRANZEE! A
appar at us accor ngto c rther conprisfng spring neans
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the pushing sleeve 9 and are set in a waiting state in
20 the escaping hole 22. In the conventional annular
cutter connecting apparatus 1 of a general type, part
of each ball 5 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 5 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
is 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
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shank portion 12 having an outer diameter corresponding

to the inner diameter of central hole of the arbour 2

and flat faces 23 for receiving the balls 5 extending

from the holding holes 6 into the central hole. Thus,

5 the subject matter in that only a suitable annular

cutter can be fixed to a specific arbour cannot be

achieved by the conventional annular cutter 1.

Japanese Examined Utility Model Application No.
64-3603 discloses one of the conventional annular

10 cutter connecting apparatus which uses a bolt by which

1) an annular cutter is connected to an arbour. This
conventional apparatus will be described with reference
to Fig. 3. The shank portion 24 of an annular cutter
is inserted in the central bore 26 of an arbour 25.

15 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 is
connected to the arbour 25. The centre 0 of the shank
portion 28 should coincide with the centre 0, of the

20 recelving 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 6 ranging from
o ) 1/100 to 1/50mm. This displacement provides

25 eccentricity 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



109 ()--)F ' 109%& ()--.' & ' 10%& ()--)F ' 10%& ()-- 012ef gx72F * 10062 4 MAY 2002
109& ()--F ' 109% ()--.'F ' 10%&' ()--F ' 109& ()--.'F ' 10%& ()--}AFF ' 10%" F
109 ()--F ' 10% ()--.'F ' 10%' ()--F '10% ()--.' 01 2 a b ¢ d u] DOF 10F
109 ()--.' & ' 10%& ()--)F '10%& ()--. & ' 10%& ()--)F '109%& ()--d e f {

10

15

20

25

30

35

-7~

apparatus.

In order to achieve the first object of the
present invention, an annular cutter connecting
apparatus cbmprises an arbour including cylindrical one
end portion having an outer diameter, a central bore
and a plurality of holding holes arranged circumfer-
entially in the end portion, locking members received
in the receiving holes, for connecting an annular
cutter to the arbour, and a sleeve rotatably
surrounding the end portion of the arbour. The sleeve
1s provided with a first control face having an inner
diameter equal to the outer diameter of the end portion
of the arbour, for extending the locking members by a
predetermined length from the receiving holes into the
central bore when the first control face engages the
locking members. The sleeve is further provided with
second control faces formed in the first control face
and arranged circumferentially thereof, for receiving
the balls in such a manner that the balls are held in
the holding holes in a state in which the balls are
cleared off the central bore of the arbour. The first
control face and the second control faces are arranged
so that the balls selectively engage the first control
face and the second control faces. Upon connecting an
annular cutter to the arbour, locking member passing
means formed on the outer peripheral surface of the
shank portion of the annular cutter is made to pass
through the regions of the locking members, and the
locking members are engaged with depressed locking
member receiving portions formed in or on the locking
member passing means.

In order to achieve the second object of the
present invention, an annular cutter comprises a
substantially hollow cylindrical blade portion having
one end, a shank portion coaxially formed on the end of
the blade portion having a lateral side, locking member
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The valve body 105, the seal member 103 and the
compression coil spring 110 constitute a valve for
opening and closing the oil paths.

During the drilling operation, the centre pin 138
of each of annular cutters 130A, 130B, 130C and 130D
which will be described later in detail is pressed
against a workpiece and is lifted up. The head portion
139 formed on the upper end of the centre pin 138 abuts
against the lower end of the rod portion 109 of the
valve body 105 and raises it. The flange portion 107
is separated from seal member 103 against the urging
force of the compression coil spring 110. As a result,
the cutting oil flows down through the oil 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 and
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 hereinafter referred to as the "fixing
balls 113") are circumferentially arranged in the lower
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
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
portion of the central bore 102 and is urged downward

by the urging force of a compression coil spring 114
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provided between the supporting member 114 itself and
the retaining ring 104. In the outer peripheral wall
of the lower end portion of the supporting member 114
is formed an annular neck 116 having a smaller outer
5 diameter than the remaining part of the outer
peripheral wall, for receiving the fixing balls 113
which partially project from the holding holes 112
toward the central bore 102. The depth of the annular
neck 116 is shown by E in Fig. 8.
10 The outer peripheral surface 117 of the lower end
") portion 111 of the arbour 101 is reduced in diameter
and an annular cutter fixing sleeve 118 is fitted
thereon. As shown in Figs. 6 and 7, the sleeve 118
comprises a cylindrical first control 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 depressions
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
'li) 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.
However, 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
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an arrow A as shown in Fig. 8. In a non-operative

condition, the sleeve 118 assumes the rotated state in
the direction of the arrow A by means of the a return
spring 124 as shown in Fig. 8. In this state, the
5 fixing balls 113 are in contact with the corresponding
second control faces 120 and are received by the neck
portion 116 of the supporting member 114. Thus, they
are at the waiting position as shown in Fig. 4.
Referring to Figs. 4 and 5, the return spring
10 chamber 121 is covered with a ring cover 151 held on
ﬁ) the lower end of the outer peripheral wall of the
arbour 101 by a holding ring 152.
As shown in Fiés. 4 to 6 and 9, a substantially
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
upper 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
receiving portion for connecting an annular cutter to

35
an arbour.
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1<2<3<B<C<D<u<sPRigrer 130A (the shank portion 132A hav1ng the

20 hemispherically 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).
' i) Another flat face 153 is formed on the portion of the
25 outer peripheral surface of the shank portion 132C
between adjécent 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
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20 and the lower end of the guide portion 135. The

depressed ball receiving 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 correspond 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. 5). Because of this

arrangement, only the specific annular cutters 132A,
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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 the first to fourth
embodiments of the annular cutters has three ball
5 receiving portions arranged circumferentially
equidistantly. 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 hole of the annular cutter 130A so as to be
') movable axially. On the upper end of the centre pin
138 is formed a head 139 having a larger outer diameter
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 i05 for opening and closing the o0il passage
20 1s 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

u:) 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 i1s 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
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113 roll on the flat faces 133 and engage the ball
receiving portions 134A provided in the shank portion
132A at the final stage of the insertion. At the same
time, the sleeve 118 is rotated in the direction of the
5 arrow A in 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 firmly pushed in the
ball receiving portions 134A. Thus, the annular cutter
130A is connected to the arbour 101 in one-touch
10 operation, as shown in Fig. 5.
—") Upon the connection of the first embodiment of the
’ annular cutter 130Auto the arbour 101, the upper end of
the shank portion 132A reaches the region of the fixing
balls 113, as the shank portion 132A is inserted in the
15 central bore 102 of the arbour 101. 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
’i) 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
35 embodiment of the annular cutter 130C can be connected

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

In an aligned state, the fourth embodiment of the
annular cutter 130D is fully inserted in the central
hole 102 of the arbour 101, and the balls 113 are
fitted in the ball receiving portions 134D, whereby the

° annular cutter 130D is connected to the arbour 101. In
a misaligned state, however, the step portion 136 of
the shank portion 134D hits against the fixing balls
113, as the shank portion 134D is inserted in the

10 central bore 102 of the arbour 10l1. 1In this case, the

'«) cutter 130D is rotated around its own axis to axially
align the receiving portions 134D with the fixing balls
113. Thereafter, tﬁe shank portion 132D is further
inserted in the central 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
according to the present invention 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
annular cutter having locking member passing means
whose size and arrangement are suited for an annular

35
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cutter connecting apparatus which is now to be used can
be connected to an arbour, but an unsuitable annular
cutter is prevented from being connected thereto. Even
when long chips are produced and wound around the
5 sleeve 118 thereby lifting the sleeve 118, the sleeve

118 is not rotated in the direction in which the
annular cutter is released from the annular cutter
connecting apparatus. Thus, the annular cutter is not
loosened or removed by such chips from the arbour 101.

10 The annular cutter is removed from the arbour 101

f) in the foll?wing way.

The sleeve 118 of the annular cutter 130A is
manually rotated 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 115
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 the arbour 101, the supporting member 114 is lowered

25 by the urging force of the compression coil spring 115,
and finally the fixing balls 113 are held by the
annular neck 116. In this way, the annular cutter
connecting 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
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receiving said locking members in such a manner that
25 said locking members are held in said holding holes in a
state in which said locking members project from the
inner peripheral wall of said arbour by a second
predetermined length, which is 1less than the first
predetermined 1length, into said central bore of said
30 arbour; and

(c}) said first control face and said second
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