;efe3elvlis"j86NTMR = CLAMPI NG APPARATUS W TH A CLAMPI NG CHUCK AND A WORK
Pl ECE CARRI ER RELEASABLY CONNECTABLE THERETO The present i i ers
to a clanping apparatus with a clanpi ng chuck and a work ﬂﬁ@ﬂ‘mﬂm m\m
having a clanmping pin. Particularly, the apparatus of the

conprises a clanping chuck and a work piece carrier adapted t 81508

rel easably connected to the clanping chugk the work pie ving a
flat bottom surface and conprises a clanping pin protrudﬁmtﬁ mﬂilm mEf | at
bottom surface. The clanping chuck is provided with a ce for
receiving the clanping pin of the work piece carrier, the cetf®®" opening

havi ng a coni cal inserting portion, and a cl anpi ng nechani smfor cl anpingly
fixing the clanmping pin of the work piece carrier in the central opening of

the clanmping chuck. such_a_clanping ap aratus is preferably used for
cl'ampi ng work pi cceCEAMPFAF SAEERRAHE Rt by i PREVEGR Mk pi eces (o be

machi ned in the AegdrKiFiECH CARNTER nmmgmmocdommmhl ragkeTed and
predeterm ned position. Usually, the clanping chuck of the apparatus is
fixed inthe machining area of the machine tool while the work piece
carrier, provided with a clanping pin, is releasably attached to the
clamping chuck. In order to be in a position to clanp work pieces with

di fferent di nBhsiprssenio lcrailqnédogiarrﬁé@rzim %yslta@mnar erRabRRUNM idh a
conprise | Lt CKSaHsual g v af QYL S iy ei ght of
t hem Bycﬁgghgﬁgf eserﬁ#urallty % %%p?ng éﬁ ,aa mo?ﬁ p? e carrier
eqU|ppedemthpuHepb%dltmp(ﬂppqnabmszef tn@ lﬂvnntlan ﬁomprébghtac¢kﬁmﬂnmg pi ns
can be clLAMped, kN CFLLRINE SASERy /L MBYNADPRY, (1Al REUBIY BLERS. R 11 er
i s equippe an o ier 6 clanpi pl ns. nce an 1 ndi vi dua
Clanplngtohmhh uBamplng chuck, the work piece carrier having a flat bottom

surface and comprises a clamping pin protruding from the flat bot-
tom surface.

The clamping chuck is provided with a central opening for re-
ceiving the clamping pin of the work piece carrier, the central
opening having a conical inserting portion, and a clamping mecha-
nism for clampingly fixing the clamping pin of the work piece car-
rier in the central opening of the clamping chuck.

Such a clamping apparatus is preferably used for clamping
work pilece carriers equipped with one or several work pieces to be
machined in the machining area of a machine toocl in a well-defined
and predetermined position. Usually, the clamping chuck of the ap-
paratus is fixed in the machining area of the machine tool, while
the work piece carrier, provided with a clamping pin, is releas-
ably attached to the clamping chuck.

In order to be in a position to clamp work pieces with dif-
ferent dimensions, so-called palletizing systems are known which
comprise a plurality of clamping chucks, usually two, four, six or
eight of them. By means of these plurality of clamping chucks, a
work piece carrier equipped with, depending on its size, two,
four, six or eight clamping pins can be clamped. In certain cases,
it may happen that the work piece carrier .s equipped with an odd

number of clamping pins. Since an individual clamping chuck usu-



- 2 ally conprises neither means to avoid a rotation of the clanping pin
nor nmeans for determ ning the angular position of the clanping pin around
the Z-axis, it can be advantageous to provi de one or several clanping
chucks with positioning neans, determ ning besides the X- and Y-positions
al so the angul ar position around the Z-axis, with the result that, if
appropriate, also work piece carriers_hagigg but one cl anping pin can be
cl anped to the clanping chuck in an exactly defined |inear and angul ar
position. It is understood that in such a case also the work piece carrier
has to be provided with positioning neans cooperating with the above
ment i oned positioning neans of the clanping chuck. The accuracy of the
rel ative position between work piece carrier and cl anpi ng chuck can be

severely (npaired particularly by contam nati on of the elepents of .the
Appar at UBLIBaBUNRT D% P18’ PRABS pos: 110 17 FBPEA0H RANFRS SarEdcase
of coni cghncest efi¢drds aitt pPRIn@NiNG Sk fatAS.ar 3peEEbMebY, thidellempSng
danger that dirt particles adhere to or are deposited on the coni cal
inserpin@l@o?¥?%ﬁdaﬁkﬂ(ﬁ’Qﬂ%§'céﬁiE%PI?GS¥EﬁﬁR$%ﬂqq5ﬁiﬁ@ BHPYHi® F¥e CRe _

cl anpi Ngspy8ralThe1 ARGUHE M NRRs4Fi LR 88d1 € SilRs @R adl , aRREE ARSI fPbecOUpl i NY
a tool holder to a worKing spindle of a machine tool. The working spindle
is proviéé@eﬁjt%éaﬁ'dﬁéhﬁh@oﬁéFlPéée?%$%gU&3§ﬁéﬂﬂaﬁoPPﬁbh}%ﬂ %ﬁ@HKbéPe

hol der. 7Fhg,openjng, hag anpReErrapd arl gueroaaniceal JpOLt|of ideaRay-
annul ar recess having a supporting surface | ocated between the two coni cal
portionsrighe k¥eing gort icove cflamhengopin rddre icd amgafppedthe thlampingone
rings su ed b At - ts,; wﬁﬁp . LI Ngs, cki ng
nechanisggﬁéklg%é%lg% co%%f?g?%gggmgl?g%%a yéﬁggggpgpﬁgg }%%'gﬁéé%sLHCn

t he top, deheseod ochahgipisechs aarespr avsadethanwdrwpdgeeshapetks lrdsate beeas
that restbp,hbe |ooked shateon fhe,supparding uriagecol Lhe anpylar
recess. By provi ding the el"asti ¢ a Ut ent s, the cone r'i ngs are -3
axi al |y nbwvabd eps=l @tiniengt mebhe shathe pordnpomofchth&.t ool hol der and enabl e

the shaft porti on to b%ﬁ,ptél I ﬁﬁ in {nto the apening after tcpﬁe]hcolrée rings
havi ng been r %‘? &t Ol A e Eo Baf e pdF 1T e ot Re Sgeﬁ?lﬁg‘fq &1E6Te °F ngs

t hensel vesear endravangeichgnichinckl oas. bd heewhaflty paphieadi sapt omilded wbiyh a
flange portjon constituting at its |lower_end a flat annul ar rface rving
as o 7. QPPBEOTHIA St Bb Herifer SLPBSRFRG D EEFAGAE P LB BT 1 S k] h°

spi ndl e gppa e drgiidie rskabhipanti pnin Ithd hasepefii 8gnoOEal Eervrkingg

spi ndl e, both conventi onal clanpin% ginsngig. 5) and sectional clanping

pi ns (Fi 889 RSN ) 1NGarf U 2EPEnpETS elhe tH&SFC 1P dR M9 hdt 3 nvent i on
may be sgeptipathecfactadrrat Wer Kr ph €& diitRlss oWl the debh £ £Ntilng cdeshgned
cl anpi ng pins can be clanped by the working spindle of the machine _tool. It
i s under BPBBECR IBRAQUCIFRE CPRABRAYY appRReft (s g ingt saFfade ehithebicéarpr
attachi ngng ywpgk piece holder to the working spindle of a machine tool in a
hi ghly accurate and repeatable manner. U S. Patent Nr. 5,961, 261 di scl oses a
cl anpi ng syst®Bm WeTrmend Hfpfhgley?? hdersF s esuPri ABPF A2 &MY PRy Ag
pull-in gi ppbe. ndNe i RBr&YhiNEsIndSe MO dednWhtht 8o cenidal, Qs gqf or
receiving the pull-in nipple. Thé nipple itself is provided with centéring
sur f acesSpPen@hg ure RIrpReredpositi ani PR den Receertpral @ baral tofPorkéon

cyl inder o AddL H alohad:l, IrePbOYh o Mid Mufludhe@stndng coidd nOqTRARS, 1N
the formof a cutting surface or a cutting edgg. Shoul d any chips stick to
t he ni ppberoion ovitte aternenilay seréasdsaOing Fe supbpntenyg shelrcecRiogstade
cut -and pemyed ¢ N futdhng.eans. oL nennl Rl cMBY.DeogXiendlng Ladial Iy
and conprising severa |n3epend nt cutting edges, or nay be extenglng

ci rcunf ehehdénl 1y edqiepreldampichgtey| comkerring sprsoppdetedi bh al g tircalabtiy - of

uni form L Stri e I peni hgs,.. | I, j S t ween
the curtTRatSugeh g M5, b S REE s JERRAEY bREPa Bl S RORRSRE

t he out | etmppenimystwid ratiagdhal hovebkeptodkieg pfieces. On the top, these

locking pieces are provided with wedge shaped surface areas that
rest in the locked state on the supporting surlace of the annular

recess. By providing the elastic abutments, the cone rings are



- 4 dirt particles, thereby avoiding a contam nation of the outlet
openings. In the region of the centering surfaces, however, no gas outl et
openings are provided. U S Patent Nr. 5,415,384 discloses an apparatus for
clanping a work piece at a workstation of a machining apparatus in a

wel | defined position. The apparatus conprises a base and a work piece
carrier adapted to be put onto and fixed,to the base. The base is provided
with four centering rulers, engaging in each case a plate nmenber provided
with a groove and being elastically resilient in Z-direction in order to
align the work piece carrier,in X- and Ydirections. For clanping the work
pi ece carrier to the base, separate clanping pins are provided which,
however, do not have any centering or aligning function. Finally, German
pat ent docunent DE 200 21 407 di scloses a clanping apparatus for fixing a
pul | -in BEFEIHH @PYé%ﬂﬁrﬁ?%ﬁ&ﬂW@.t?hFEec? e e &r&?u%h%oﬁﬁ?}§E§Q§rbase
plate, haMbingnabpé St JHAFRr ©bedthBhotbd the GOVErRD iBY 1At60VEE Hhatt B s Gireved
to the base glate. The top surface of the cover plate gonErises_seat

porti onst8Er VRRgCRRe A% NAVABEr 8eeThee bR §31 &the ConpERYI BREt 1a1sh oi r

Cha””e|5th838§éﬁ&$?.Qﬂﬁﬁkﬁ&eiQEQ Ehensgad 1Ry ti.eng 3ndqadapied 410+Gl ean the
surfaces thereof. Tt is an objec? of the present invention to provide an

i npr ovedTee anhe iy REpfarat Us earpifsingl Bh ot difsingg eruékoandors Wit ipidece
carrier adapfed §0.b&fplLasabl ¥nnapaeciedriQ ts@?cvﬁhg”&'s ng ghyckdd phi ch
the surface areas responsible for the accuracy of t relative position
bet ween wbpPR pemeer carestdmaand thanpromt charsk ofr eheawpryikepsprinde apon

contaning&&g in%ntﬂg aéé?p%%@&oﬁhif us,eg%%%gfl.%%ckﬁe &QPKE&?%ﬁﬂ%ﬁlghd a

i nvention provides a clanping appara ing a clanping
wor k pi ebetbaconeentadaptledleopbegr pieastibiy. conrect edct bonrdk clampiingg

chuck. The, worg; PLece G 1)eLal1a8e L ile POLMAUT SULAESsic idea of that
invention may be seen in the fact that work piece carriers with
differently designed clamping pins can be clamped by the working
spindle of the machine tool. It is understood that such a clamping
apparatus is not at all suitable for attaching a work piece holder
to the working spindle of a machine tool in a highly accurate and
repeatable manner.

U.S.Patent Nr. 5,961,261 discloses a clamping system with a
clamping c¢ylinder for pulling-in and clamping a pull-in nipple.
The clamping cylinder is provided with a central bore for receiv-
ing the pull-in nipple. The nipple itself is providéd with center-
ing surfaces to ensure proper positioning inside the central bore
of the cylinder. Additionally, it is provided with at least one
cutting means, in the form of a cutting surface or a cutting edge.
Should any chips stick to the nipple or to the centering surfaces
of the cylinder, these chips are cut and removed. The cutting
means on the nipple may be extending radially and comprising sev-
eral independent cutting edges, or may be extending circumferen-
tially. The clamping cylinder is provided with a plurality of uni-
formly distributed gas outlet openings, leading into free spaces
between the cutting edges. By providing these free spaces, the re-

gion in front of the outlet openings 14, 15 shall be kept free of



and conprises a clanping pin protruding fromthe flat bottom surface. The
cl anpi ng chuck has a central opening for receiving the clanping pin of the
work piece carrier with a conical inserting portion and a cl anpi ng
mechani sm for clanmpingly fixing the clanping pin of the work piece carrier
in the central opening. The clanping pin conprises a rear section adjacent
to the flat bottom surface of the work pjece carrier, having several
exposed surface portions adapted to engage the conical inserting portion of
the central opening for aligning the position of the clanping pinin X-
and/or in Y-directions. Mreover, the clanping chuck is provided with gas
outl et openings |ocated in the conical inserting portion of the central
openi ng for blow ng a gaseous nedi um agai nst the exposed surface portions

to there | ean t he surfaces thereqgf upon inserting the_c|anpin ininto
t he centgiFgoB%ﬁ?+E;%ﬁ’tﬁﬁ?%ﬁ%ﬁwﬁyﬁégéﬂ%cﬁ.c fjﬁﬁgogfthkg%a%?%h$%eas of
the presepeninyentionthes dayienswirethefl taer@oisid iOtfages] hbeetdBNHANGaRI N

not by neanz of |arge £ositionin§ ﬁurfaces, but to provide the clanping pin
with a nGhbeft ofPSMEtYS BH&EET14FFgni ng surface portions having but a

limted extensi9onpatyntir@ans sofs18hzeh dhec X AHPINY PR rhsudCELF &t Bnpidlyl gned
in X- and/or Y-directions at the conical inserting portion of the central
openi ng PnWPRE RI2FHiHy THRAKSTRRESE Shed IMaHposie aPPgHrhYS stif fadtell-
portionsgeanneashdyi PeokepinleaR By ub! OMhNG Ald 0%,2380LR8T 2 9ASEOYsS JrRdi um
out of openings provided at coriesponding locations in the conical

i nserti n§apsier ordarsi et REs @Vl PHRP ngRPoFisshs héthl BreeexPos ek smd sof

and very P  anan ol cante RARRHRE SR R e Rl 8 O e & e

appar at uneanbedrpforgided tHeh v erceva and | boimd eldsdricdédyr reedliqnt Hn

per apect Fue Lt e O T CT A n ennel ooyl i plzzdeRatiRl ang -

shows a Hongctidhsmal Feectliampalngvicew ebria mlermicagrdkuckoahde doasale sepew of

the morkrgkgcglggﬁfﬁéﬁﬁigg"%re provided which, however, do not have any
centering or aligning function.

Finally, German patent document DE 200 21 407 discloses a
clamping apparatus for fixing a pull-in bolt on a machine table.
This clamping apparatus comprises a base plate, having a piston
inserted into it, covered by a cover plate screwed to the base
plate. The top surface of the cover plate comprises seat portions
serving as Z-stop members. The base plate is provided with air
channels, centrally opening into the seat portions and adapted to
clean the surfaces thereof.

It is an object of the present invention to provide an im-
proved clamping apparatus comprising a clamping chuck and a work
piece carrier adapted to be releasably connected to the clamping
chuck in which the surface areas responsible for the accuracy of
the relative position between work piece carrier and clamping
chuck are easily kept free of contamination.

In order to meet this and other objects, the present inven-
tion provides a clamping apparatus, comprising a clamping chuck
and a work piece carrier adapted to be releasably conuected to the

clamping chuck. The work piece carrier has a flat bottom surface



Fig. 3 shows a perspective view of a machining table and of a work piece
carrier provided with four clanping pins. Fig. 1 shows a perspective view
of a schematically shown cl anpi ng apparatus according to a first enbodi nent
of the invention. The cl anpi ng apparatus conprises a cl anpi ng chuck,
general |y designated by reference nuneral 1, as well as a work piece
carrier 10, generally designated by refegence nuneral 10, and provided with
a clanping pin 11 adapted to clanp the work piece carrier 1 to the clanping
chuck 10. In the present exanple, the work piece carrier sinmultaneously
constitutes the work piece itself. The clanmping chuck 1, to be attached to
the work table of a nachine tool with the help of not shown fastener neans,
is provided with a central opening 2 adapted to receive and fix the

clanmping_pin 11 i.n the clanpi.ng chuck 1. upper. porti of _the central
opent ng 350 =R AT SHATRA PELELDiRRe vl RERmE SRS, flar indi SR b on 3.
The top satéace of the clanping chuck is provided with a plurality of seat
portions 4 oq?mhi h the bobto¥1 | at_surface 10a of tge wor kK pi.ece ﬁarrier
10 is to rest'Bnée ¥R MorFRUG et cArdi e 1o °R50IRY HREM 355111 EPSnped to
t he cl anpiagoitygdinl.ofThthe, wolte pnécd etardfert he tseat cpRLdd DNnsbreangt i t ut es
a Zdirection_stoeﬁﬂenb r fqor the morKﬂQiece arrier 10, The circularly
shaped sBE"{Jt t36hs Eiﬁﬁ@lgﬁrﬁﬁﬁgﬁ“% dH WpFﬁﬁéV_§+%&ﬁﬁzﬁﬂf &188B56nd,
outer grong. pihef M WrQUPieeBPELBESe AW theateROkhL OfSefih Al MaRged al ong
the circunference of a first, smaller circle that is coaxial to the
central £ AR Ui C&%ip§161est Her%%tsr%tl&ﬁ’eﬁidﬁﬁczptm% iR erlagr Haptom
conpri seg, i Wely & 588 e R PRecAb-AFFangedh 00 skhersl reBLILRee rakea
second, greater circle that is coaxial to the Central I|ongitudinal axis of
t he centpartbpehiasprted kot kadeent e gfordged ansensingapoporan fs tha and
4b, an opgpl noy GPlort G3REALAYENE dosiRiQU ded fbr Wy ghnalip can
be blommg e cﬁgﬁﬁﬁhéﬁcﬁﬁbk.lsﬁs %ro&?&gﬁf ﬁn t he Fegion fﬂ$%g)80nﬁca
i nserting-pard{on i3 Ywidirelgdenspeni ngs 6 through which air can be bl own.
However, in Fj on t I he .Qpeni vi.si bl e. reover,
t he clanpingbé GeK o ’iE%Srggfgééﬁgf?ﬁﬂgyé%aﬁ%?ggaﬁgcﬁ%ﬁ}é%%g%gﬁlgggmn in
Fig. 1, ¢penindd ilmgated He t¢hanpongcpl nnkerandgf ppriicm ngt ithe renlieal
cl ampi ng_chuck. The r. sid f the cl. i_ng.chuck, 1 i r oyvi with two
connecto?%e%f%ﬁuf ) 4¥§§i£8a6t§88 %&%Em%%hnegggégfg gh%oﬁﬁéé%%) s%%gggarized
air for peedisgy aa therehy epeanngse SayrfaEceandhéredeupdinernsare iadaphed to
be connec;ed to a.pres urk%%d medi um f or_.oper t%ﬁg tge clanping mechani sm
of the cFaAPPHY IR &s Tl FEBETF urtHaY "éx StaRed S haPR Y 15K The
cl anpi ng pi n THusat tcaehed tbet hesworidgpisced caer peesdht hasremtriear iseedi on,
adj acent to the bottom suyrface 10a.of the work piece carrier, conprising
four expBRBlaIq griif POTAF ARSI T e £32MP3R9 THaSES iPbIiF S Phni ng
surface pore assikAonlidg anefadap) eshid aLcopepeidbetbt bldMeireppigakith a
inserting ortion 3 of the central,K o enig&ﬂz of the c¢clanping chuck 1 to
al i gn t hBUSRFk i & Idar FFBPSE8 drtH Iy d 186t RRTEL DI MY Uk~ A X- and
Ydirecti 0ngi t 8Bt iGhnaMBiyngeph® df WS dhnsakt edahpl By ther Gentcal-bore 2.
Each of the four aligning surface portions 12, 12a extend over a snal
fraptionr%¥e%Ym9¥ﬂﬁﬂﬁ9 ﬁ@nﬁroﬁ@ﬂ/?%é¥"%k§ﬁ996ﬁn§fthEh%I%ﬁﬁﬁQﬂ} FEeTEia8d
proj ect ghpy¥eor her s 2R tehlt BaéniRArirsedll eNamphigSemof. iR ssushace
areas of the four exposed aligning

exposed aligning surface portions can easily be kept clean by

blowing air or another gaseous medium out of openings provided at

corresponding locations in the conical inserting portion. Since

these aligning portions both are exposed and of small dimensions,

blowing pressurized air there against ensures a thorough and very

efficient cleaning.



_ g surface portions, thereby, anmounts only to a fraction of the entire
surface area of the conical inserting portion 3 of the central bore,
resulting in high surface | oad on the exposed aligning surface portions 12,
12a upon clanping the work piece carrier 10 in the clanping chuck 1, thus
reducing the sensitivity against contam nation. The four exposed aligning
surface portions 12, 12a are evenly distgibuted around the periphery of the
rear section of the clanping pin 11, whereby only two of themare visible
in Fig. |, i.e. the front portion 12 and one of the lateral portions 12a.
The position of the air outlet openings 6 in the conical inserting portion
3 of the central bore 2 of the clanping chuck 1 corresponds to the | ocation
of the four exposed aligning surface portions 12, 12a of the clanping pin
11 such that of t e _exposed. al i n|n rface port ons 12

face one of t e B AT RGEBo 1B, EFRGFehes TS TG iR 11
into thetﬁenimémbmm ﬁqu Heheuetaepldmgs@f&méﬁ s, rbyebtowe g ajne through
t he openi ngs 6 duri the inserting and cl anpi ng operation, the exposed

al i gni ng® 88??%%%??x#¥%%ﬁﬂ9512}nlﬁblgPe pneunatically cleaned. It is
understood thatgl m tdwel @SeBtspaseivav ity a0Re amBli Kg PIeEsk Gald ioer 210
and one cl anping chuck |, neans have to be provided to determ ne the

angul ar H6§FtP%ﬁF?ﬁc%qﬁ§qﬁbrk pi ece carrier 10 around the Z-axis upon
inserting thepgl ampidg i 4%nbﬂ€9di$§ﬂ(%%Bﬂfgnaqo%ge@ Lo ensuidiihat the
exposed aligning surface portions 12, 12a really are located in front of

t he openFhysk6and; s el duitighl efnbhAsYare Kifin GarTiRE aphdand readily

available to r i r h r 0 in
fhe draw ngs Hor Forhas S EPErReqe 1S HGr F O RaCaPaLas Pnfid i SR04

shown |nwarkopmwonarmnlegecpmoméedeew aﬂdﬂt tvd ajprikgpbpéte- carrier 10 in a
side view. Th chu p a | oner
Flcgbai”%]e s n ?’%6 88@6%&3%‘%& St hgﬂ%\%iﬁgl%r G

portion - Ftron part bIe of a
ch|n|nglampam@1appafﬁuysﬂaQkadgngetham|ﬁrnsunemMOdmpeng @ﬁeﬂWUDMmeece

carrier 10 to fhe %1 nés.,' g;geg‘)%%\gét%sbgo ?ﬁ’]sse a cﬁ%g%k%”pch 5 d:, gqe]hteral]ly

conprises™a p|ston y nmeans Springs
cl anpi ngdbal §satidéd Bﬁhece(ﬂemmmgnbaé}:sl 16, aae Weéﬂela\ﬁed worka;dieadel y:aextLeladl ng

bor es 17F§rOV|deqﬁhEka sl .eeve egsgb 6%8 ebe ng pa g gB ta %%E cPortlon | a
of the cranp?Ag"t A5vd 9Far e P ngct %Ibent b P G o be
able to mvye &helypnsimn cliy, 1agadasted hieo farae Qhephersppiagé yrilenta its
PP N POEL Lol PSR SocSADEL, 10 L5 br oV ded Do neen the over
pneunatl@akkYe@rsfmumﬁaﬂédﬁﬂlbycBhESﬁﬂﬁtdéKthe work piece itself.
The clamping chuck 1, to be attached to the work table of a
machine tool with the help of not shown fastener means, is pro-
vided with a central opening 2 adapted to receive and fix the
clamping pin 11 in the clamping chuck 1. An upper portion of the
central opening 2 is conically shaped to constitute a conical in-
serting portion 3. The top surface of the clamping chuck is pro-
vided with a plurality of seat portions 4 on which the bottom flat
surface 10a of the work piece carrier 10 is to rest once the work
pliece carrier 10 having been finally clamped to the clamping chuck
1. Thus, the entirety of the seat portions 4 constitutes a Z-
direction stop member for the work piece carrier 10.
The circularly shaped seat portions 4 are arranged in a
first, inner group and a second, outer group. The inner group com-

prises four seat portions 4a arranged along the circumference of a



The clanping pin 11 attached to the work piece carrier 10 conprises a head
section 13 located at its front end (i.e. the lower end as seen in Fig. 2).
The head section 13 has the shape of a truncated cone and exhibits a
circunferential shoulder 14 located at its rear end (i.e. upper end as seen
in Fig. 2). The clanmping pin 11 having been inserted into the central bore
2 of the clanping chuck |, the clanping balls 16 are radially pressed

agai nst this shoulder 14 to pull in and fix the clanping pin 11. The head
section 13 of the clanping pin 11 serves for coarsely centering the
clamping pin 11 in the central bore 2, while the exposed aligning surface
portions 12, 12a at the rear section of the clanping pin take care of the

fine positioning, i.e. upon essentially fully inserting the clanping pin 11
into the_central bore 2,. the posed aligninhg surface portions 12, ..123 rest
on Che CORFEH TRELITT f SR oA Ca: o CREL b A oporE sot ol Beatr 2Ry

det er m naxtbeoposhé i @mtafalt petdnpi g pha dilteM tgrouegabtpt Hsé et wenter al
bore 2 both in X-,and %g(ﬂ rections, In order.tongnable thg claqpin pin 11
to be i nSEPFeBOT YT HE CEMEPEehBFERS b tHg TIHMSiIAGScRacR 1SC¥HE pi ston
i 5 has tagrbetspvetkhchgaimst itsheckaia® to-tHd ceftrahe 19pHiBgaiRoL dxifs0 oift S
upper end position; thereby, the clangin balls 16 can nove radially

out war ds *PAt 6SBEEF bdRE i?ded™i APEnES St of FBChonte HPReSER AT Pn 11
has beengknggit gd, i &t e neentr ahabob e zeggedﬂlezequamgngrghy@& | th tognwor k
piece carrier 10 |loosely rests on the clanping chuck 1. In order to clanp

t he wor k"pieBeatar¢derel®t¥ -he clanping chuck 1, the pressure in the
pressure champgsr I35 Jedueed 1resubtontidd) andewaward: BRVEFeNs Qfpntibe.

pi ston 15 under the influence of the force of the springs 20. Thereby, in a
manner kaewnipeersing thartdloangi nyibhl feun eerand ndaditalthyonshedni giwarids to
rest on . Mbfvehhe 6l aaping iy 1L and.e there dirddie e
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a Z-stop.. The resyult_is. .that the work piece rier 10.is aligned with
egard | SSEREE  Zhpi Y IRICRSE LRGSRt Yo i Tandip. B PES: PBRATIRREarSo i n
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flat bot hemesuréiseer. 10a of the work piece carrier 10 after fine centering,
but before cl anping the wor ece carrier 10 to the clanping chuck 1, i.e.

k pi
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cl anpi ngachugk dection,lkdjacent to the bottom surface 10a of the work

piece carrier, comprising four exposed aligning surface portions
12, 12a. These exposed aligning surface portions 12, 1l2a are
adapted to cooperate with the conical inserting portion 3 of the
central opening 2 of the clamping chuck 1 to align the work pilece
carrier 10 with regard to the clamping chuck in X- and Y-
directions, once the clamping pin 11 is inserted into the central
bore 2. Each of the four aligning surface portions 12, 1l2a extend
over a small fraction of the above mentioned rear section of the
clamping pin 11 and project above the surface of that rear sec-

tion. The sum of the surface areas of the four exposed aligning



The el enments of the clanping apparatus essential for the operation thereof
are adjusted to each other, as far as dinensions and shape is concerned, in
such a way that the reduction of the width of the gap between the fl at
bottom surface |1 0a of the work piece carrier 10 and the seat portions 4a,
5a of the clanping chuck 1 to zero, after the fine positioning of the
clanping pin 11 and, therewith, the work jpi_ece carrier 10 in X- and
Y-directions, is realized essentially exclusively with the help of the
material elasticity of the clanmping pin 11 as well as of the clanping chuck
1 in the region of the central opening 2. Thus, and in contrast to cl anping
apparatuses of the prior art, no nenbers or elenents that are elastically
resilient in Z-direction have to be provided. The upper portion |la of the

cl ampi ng chuyck 1 conprises, channels 21, 22 through ich the qgpenpings 5a
provi ded 4 & ?85?988?“Bkh%r%)ay’asa%hltsagnhr]ﬁet‘gpae\rq‘? tlémpto%vi%g@d h the
regi on oftitrke steficeal arasest i tige prican 3neapt beg Spgpdic@d Wideh tpeessww i zed
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seat porti%érts P2BE ¢ RESBOL 3T bt I FYSERCHotPROMPT ¥ e SECanpi AR ¥huck
1 is prowudethcu ﬁbr@ﬂoﬂ@nyi Ar1ghamel d4mplhg eM@UeHk Ghieelca24ier 10
comuni cates with a bore 23. The bore 23 and the channels 21, 22 are
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11b s prowhded bt Robuo&xRosedal Lgnihy SYLIARs ROriaRs Lac again and
serves for positioning the work piece carri'er 27 along the other one of the
two per péiedinculge &resn inethd mry- @ndecepdhly ™ iliaghte ¢loapingepsen| | c,
however, d,5 )7y Qﬁo‘éh ed, tih(ﬁ{%e%@()ﬁ?g 9&1&(‘4_4‘95h%gff%eﬂgf&£9@§l f all
and serves only for clanping the work piece carrier 7 in z-difection,

Mor eover narh€uatither explained.

In Fig. 2, the clamping chuck 1 is shown in a longitudinal
sectional view and the work pilece carrier 10 in a side view. The

clamping chuck 1 comprises an upper portion la and a lower portion



- 13 peripheral gasket 25 is shown in Fig. 3, sealingly contacting the
bottom surface of the work piece carrier 27, thus protecting the machi ne
tool table together with its four clanping. chucks from contan nation. For
defining the origin, a clanping pin could be provided, having three exposed
aligning surface portions, offset to each other by |20, instead of the four
exposed aligning surface portions 12, 123 offset to each other by 90.
Simlarly, a clanping pin having nore than four exposed aligning surface
portions could be provided for defining the origin. However, the advantage
of the design shown in Fig. 3 and di scussed herein above nmay be seen in the
fact that in a conical inserting portion 3 having four air outlet openings
6, both clanping pins having two aligning surface portions and cl anpi ng
pi ns havi.ng ur - al i n|n surf ace po tions, ca cle - 14 PATENT
ChA Ve 1183, CRErbPHG apie S o PEsPRES aobl aifo 1R KERREE SR maBre-
pi ece calhigeappdapted. t ThdecTeiaasabkynanbsecied dlargding ehampbhg shatek,
sai d work piece &Srrler havi ng .a fl% Eoiton1surface and cgngr|5|n
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claim1, "characteriz sal section of said clanping pinis
provi ded w t hThaocixposed wsiur flicetperhednse tlocatcad giianet reealey Idpposite

to each other, Lor.aligni g if AOSILLON.QT. 524 ol A ng PR LN K or in
lower end as seen in Fig. 2). The head section 13 has the shape of
a truncated cone and exhibits a circumferential shoulder 14 lo-
cated at its rear end (i.e. upper end as seen in Fig. 2). The
clamping pin 11 having been inserted into the central bore 2 of
the clamping chuck 1, the clamping balls 16 are radially pressed
against this shoulder 14 to pull in and fix the clamping pin 11.
The head section 13 of the clamping pin 11 serves for coarsely
centering the clamping pin 11 in the central bore 2, while the ex-
posed aligning surface portions 12, 12a at the rear section of the
clamping pin take care_of the fine positioning, i.e. upon essen-
tially fully inserting the clamping pin 11 into the central bore
2, the exposed aligning surface portions 12, 1l2a rest on the coni-
cal inserting portion 3 of the central bore 2 to accurately deter-
mine the position of the clamping pin 11 with regard to the cen-
tral bore 2 both in X- and Y-directions. In order to enable the
clamping pin 11 to be inserted intc the central bore 2 of the

clamping chuck 1, the piston 15 has to be moved, against the force



3. The cl anpi ng apparatus of claim 1, characterized in that said rear
section of said clanping pin is provided with three exposed surface
portions, |located around said rear section and off - 15 set by 120 to
each other, for aligning the position of said clamping pin in X- and in
Y-direction. 4. The clanping apparatus of claim11, characterized in that
said rear section of said clanping piq_ngprovided with four exposed

surface portions, |ocated around said rear section and offset by 90 to each

other, for aligning the position of said clamping pin in X- and in
Y-direction. 5. The cl anpi ng apparatus according to one of clains 2, 3 or
4, characterized in that said exposed surface portions have the shape of a
segnent of a truncated cone. 6. The clanping apparatus of claim1,
characterized in that the front end of the clanping pin renpte fromsaid
work pi e®& ERPr PREIRBRPT Y sl &P fitenUPOEEt PBA ROTSTI it itRGTE ¥ 0aFRR

posi ti oniNgmpeaRSHhPis the &dRAmMming il aM i Nohegards tigddhe ghkappLngr&huck,
whi | e sai d expoSed surface portions |ocated on said rear séction of said
cl anpi ng vVaidgdcodnsERe uP+gP™m ¥9-ne positioning nmeans for the clanping pin

with regard tghthe.gl aé‘l’érgﬂcrfd;%%- 11 ndBepCl i G- RPanabusHef cLlalm 1,

characterized in that said npi ng chuck further conprises a plurality of
seat por bogrsZ2cofisthe utlanpinT-drgk deanbef verkadidkaspoderpieselatedaly each

of said partipps ghﬂ rQvi ge Lt h I nj f eani ng
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piston 15 under the influence of the force of the springs 20.
Thereby, in a manner known per se, the clamping balls 16 are ra-
dially moved inwards to rest on the shoulder 14 of the clamping
pin 11 and, thereby, pull the latter one downwards, i.e. toward
the clamping chuck 1. Under the influence of the high axial pull-
ing force exerted on the clamping pin 11, up to 20 KN, both the
clamping pin 11 is somewhat stretched lengthwise, resulting in a
decrease of its outer diameter, and the conical inserting portion
3 of the central bore 2 is somewhat increased in diameter. Thus,
the clamping pin 11 is pulled further into the central opening 2
until the flat bottom surface 10a of the work piece carrier 10
comes to rest on the seat portions 4a, 4b of the clamping chuck,
the seat portions 4a, 4b thereby constituting & Z-stop. The result
is that the work piece carrier 10 is aligned with regard to the
clamping chuck 1 not only in X- and Y-directions, but also in Z-
direction. -

The dimensioning of the clamping pin 11 is chosen such that a
gap with a width of between 0.01 to 0.02 mm exists between the
seat portions 4a, 4b of the clamping chuck I, serving as a Z2-
reference, and the flat bottom surface 10a of the work piece car-
rier 10 after fine centering, but before clamping the work piece
carrier 10 to the clamping chuck 1, i.e. when the work piece car-

rier 10 rests only with 1ts inherent mass on the clamping chuck 1.



- 16 9. The clanping apparatus of claim1, characterized in that said
clanping pin is dinensioned such that, after having been centered with
regard to the clanping chuck, is adapted to be elastically defornmed upon
activation of said clanping mechanism utilizing the elasticity of the
material of the clanping pin and/or the clanping chuck in the region of
said central opening, to further pull in_.said clanping pin into said
central opening, resulting in a further movenent of said clanmping pin in
Z-direction. 10. A clanping apparatus, conprising at |east two cl anping
chucks and a work piece carrier adapted to be rel easably connected to said
cl anpi ng chucks, said work piece carrier having a flat bottom surface and
conprising a plurality of clanping pins protruding fromsaid flat bottom
surf ace, sald cl anpi ng_ chucks each co rrsrn centr al eni ng for

recei vi ngPBnel FreRe Pl BTG B RS FPPILH eﬁ’rtéég éafrr%? OREf At 1on
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| east another one of, sai d cl anpi ng plns Is provided with two dianetrically

opposi t e Eipggﬁﬁf%ﬁ”yqiﬁgtﬁggtpeﬁglon can be supplied with pressurized

air. In order to supply pressurized air to the openings 5b of the
outer seat portions 4b, the bottom of the upper portion la of the
clamping chuck 1 is provided with an annular channel 24. The annu-
lar channel 24 communicates with a bore 23. The bore 23 and the
channels 21, 22 are interconnected by means of not further shown
pipes and channels, respectively.

During the clamping operation of the work piece carrier 10,
air is blown out of all the apenings 5a, 5b and 6. That air cleans
both the surface portions of the bottom 10a of the work piece car-
rier 10 which will rest on the seat portions 4a, 4b of the clamp-
ing chuck 1, and the aligning surface portions 12, 12a of the
clamping pin 11. By virtue of the continuously decreasing gap be-
tween the openings >a, 5b and the bottom 10a of the work piece
carrier 10, and between the aligning surface portions 12, 1l2a of

the clamping pin 11 and the conical inserting portion 3 of the
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, 10%2& () - 10Laterally with regard to the clamping chuck 1, a gasket 25 is

provided, projecting to a certain extent above the top of the
clamping chuck 1; the purpose and mode of operation of this gasket
25 will be discussed in further detail herein after in connection
with Fig. 3.

Fig. 3 shows a perspective view of a machine tool table 26
provided with four clamping chucks as well as of a work piece car-
rier 27 provided with four clamping pins 11, 1la, 11lb, 1llc. Out of
these four clamping pins 11, 1la, 11lb, 1lc, the left clamping pin
11, the front clamping pin 1lla as well as the rear clamping pin
11lb are separately shown in a somewhat enlarged, perspective view,
besides the work piece carrier 27. Thereby, the left clamping pin
11 defines the origin, being provided with four exposed aligning
surface portions 12, 12a for being positioned both in X- and Y-
directions. However, only a front surface portion 12 and a lateral
surface portion 1l2a are visible in Fig. 3. The front clamping pin
lla is provided with two exposed aligning surface portions 12b and
serves for positioning the work piece carrier 27 along one of the
two perpendicular axes, i.e. in X-direction. The rear clamping pin
1lb is providéd with two exposed aligning surface portions 1l2c
again and serves for positioning the work piece carrier 27 along
the other one of the two perpendicular axes, i.e. in Y-direction.
The right clamping pin 1llc, however, is not provided with any ex-
posed aligning surface portions at all and serves only for clamp-

ing the work piece carrier 27 in Z-direction. Moreover, the outer
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peripheral gasket 25 is shown in Fig. 3, sealingly contacting the
bottom surface of the work piece carrier 27, thus protecting the
machine tool table together with its four clamping. chucks from
contamination.

For defining the origin, a clamping pin could be provided,
having three exposed aligning surface portions, offset to each
other by 120°, instead of the four exposed aligning surface por-
tions 12, 12a offset to each other by 90°. Similarly, a clamping
pin having more than four exposed aligning surface portions could
be provided for defining the corigin. However, the advantage of the
design shown in Fig. 3 and discussed herein above may be seen in
the fact that in a conical inserting portion 3 having four air
outlet openings 6, both clamping pins having two aligning surface
portions and clamping pins having four aligning surface portions

can be cleaned.
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PATENT CLAIMS

1. A clamping apparatus, comprising a clamping chuck and a
work piece carrier adapted to be releasably connected to said
clamping chuck, said work piece carrier having a flat bottom sur-
face and comprising a clamping pin protruding from said flat bot-
tom surface, said clamping chuck comprising a central opening for
receiving said clamping pin of said work piece carrier, said cen-
tral opening having a conical inserting portion, and further com-
prising a clamping mechanism for clampingly fixing said clamping
pin of said work piece carrier in said central opening, character-
ized in that said clamping pin comprises a rear section adjacent
to said flat bottom surface of said work piece carrier having sev-
eral exposed surface portions adapted to engage said conical in-
serting portion of said central opening for aligning the position
of said clamping pin in X- and/or in Y-direction, whereby said
clamping chuck is provided with gas outlet openings located in
said conical inserting portion of said central opening for blowing
a gaseous medium against said exposed surface portions to thereby
clean the surfaces thereof upon inserting said clamping pin into

said central opening of said clamping chuck.

2. The clamping apparatus of claim 1, characterized in that
said rear section of said clamping pin is provided with two ex-
posed surface portions, located diametrically opposite to each
other, for aligning the position of said clamping pin in ¥X- or in

Y-direction.

3. The clamping apparatus of claim 1, characterized in that
said rear section of said clamping pin is provided with three ex-

posed surface portions, located around said rear section and off-
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set by 120° to each other, for aligning the position of said

clamping pin in X- and in Y-direction.

4. The clamping apparatus of claim 1, characterized in that
said rear section of said clamping pin is provided with four ex-
posed surface portions, located around said rear section and off-
set by 90° to each other, for aligning the position of said clamp-

ing pin in X~ and in Y-direction.

5. The clamping apparatus according to one of claims 2, 3 or
4, characterized in that said exposed surface portions have the

shape of a segment of a truncated cone.

6. The clamping apparatus of claim 1, characterized in that
the front end of the clamping pin remote from said work piece car-
rier comprises a front section constituting a coarse positioning
means for the clamping pin with regard to the clamping chuck,
while said exposed surface portions located on said rear section
of said clamping pin constituting a fine positioning means for the

clamping pin with regard to the clamping chuck.

7. The clamping apparatus of claim 1, characterized in that
said clamping chuck further comprises a plurality of seat portions
constituting a Z-stop means for said work piece carrier. each of
said seat portions being provided with a gas ocutlet opening for
cleaning that areas of said flat bottom surface of said work pilece
carrier which will rest on said seat portions upon clamping said

work piece carrier to said clamping chuck.

8. The clamping apparatus according to claim 7, characteirized

in that said seat portions have a circular top surface.
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9. The clamping apparatus of claim 1, characterized in that
said clamping pin is dimensioned such that, after having been cen-
tered with regard to the clamping chuck, is adapted to be elasti-
cally deformed upon activation of said clamping mechanism, utiliz-
ing the elasticity of the material of the clamping pin and/or the
clamping chuck in the region of said central opening, to further
pull in said clamping pin into said central opening, resulting in

a further movement of said clamping pin in Z-direction.

10. A clamping apparatus, comprising at least two clamping
chucks and a work piece carrier adapted to be releasably connected
to said clamping chucks, said work piece carrier having a flat
bottom surface and comprising a plurality of clamping pins pro-
truding from said flat bottom surface, said clamping chucks each
comprising a central opening for receiving one of said clamping
pins of said work piece carrier, said central opening having a
conical inserting portion, and each of said clamping chucks fur-
ther comprising a clamping mechanism for clampingly fixing one of
said clamping pins of said work piece carrier in said central
opening, characterized in that one of said clamping pins comprises
a rear section adjacent to said flat bottom surface of said work
piece carrier having at least three exposed surface portions
adapted to engage said conical inserting portion of said central
opening for aligning the position of said one clamping pin in X-
and in Y-direction, whereby at least another one of said clamping
pins comprising a rear section adjacent to said flat bottom sur-
face of said work plece carrier having exposed surface portions
adapted to engage said conical inserting portion of said central
opening for aligning the angular position of said work piece car-

rier around the Z-axis perpendicularly extending through the in-



tersection of said X- and Y-directions, and whereby each of said
clamping chucks is provided with gas outlet openings located in
said conical inserting portion of said central opening for blowing
a gaseous medium against sald exposed surface portions to thereby
clean the surfaces thereof upon inserting said clamping pins into

said central openings of said clamping chucks.

11. The clamping apparatus of claim 10, characterized in that
said at least another one of said clamping pins is adapted to
align the work piece carrier only in X-direction or only in Y-
direction, whereby said rear section of said at least another one
of said clamping pins is provided with two diametrically opposite

exposed surface portions.



