;uvedewf wx$"6TPUL 7 MAR 2004 - 1 CLAMPI NG APPARATUS W TH A CLANPHNGPﬁﬁgﬁi%
AND A WORK Pl ECE CARRI ER RELEASABLY CONNECTABLE THERETO The pr esent 1
invention refers to a clanping apparatus with a cl anpi ng chuck and a work
piece carrier having a clanping pin. Particularly, the apparatus of the
invention conprises a clanping chuck and a work piece carrier adapted to be
rel easably connected to the clanping chuck, the work piece carrier having a
flat bottom surface and conprises a clanping pin protruding fromthe fl at
bot tom surface. The clanmping chuck is provided with a central opening for
receiving the clanping pin of the work piece carrier, the central 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 cl anpi ng chuck. t i referabl sed for

cl anpi ng work piece %g&r&ll%r ?%%?Eg@fﬁﬁ%@@’%ﬁ&ﬁ@? Wk pi eces to be
machi ned i n t he ATWORKNPNECAEI EERRIER RELEAISASLY oobmiEcTEany Iratekiroed and
predet er m ned p05|t|on LBuaIIy, the clanplng chuck of the ap paratus is
fixed in . =
carrier, prOV|ded mnth a clanplng p|n IS releasably attached to t he
clanplng chuck. In order to be in a position to clanp work pieces with
di fferent di MefisPERESNE0LREFH P AGISER2 FAGE sTIEHE G raPHaTeRswhi eh 2

Conpr|SQ:EEdﬁﬂﬂ@abhhﬁkOBn@|@”@6f¥3ﬁﬁ&%%k%ar?§@9lh§ﬁiﬂghafé%&hpf%'X oy ei ght of
them By neans of these plurality of clanping chucks, a work plece carrier
equi ppeP W tIE 1 dEpEndiFRg BRPFEaTRY Af thRo INPeNELion|somnT isiaghe clampizg pins
can be chamednd B GOLLabAoCaSES riid: TR RAAPED Sale LA MOTK BLECE AT T er
i's equi pped with an odd nunber of clanpi g pins. Since an 1
C|anp|ngxtﬁﬁ@kc@g@p1ng7chm@$(xphe work pilece 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 piece 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-
eably 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 is equipped with an odd

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




ally conprises neither neans to avoid a rotation of the clanping pl h HAR 2004
nmeans for determ ning the angular position of the clanping pin around the
Z-axis, it can be advantageous to provide one or several clanping chucks
wi t h positioning neans, determ ning besides the X- and Y-positions also the
angul ar position around the Z-axis, with the .result that, if appropriate,
al so work piece carriers having but one.clanping pin can be clanped to the
cl anpi ng chuck in an exactly defined |linear and angul ar position. It is
understood that in such a case also the work piece carrier has to be

provi ded with positioning nmeans cooperating with the above nenti oned

posi tioning neans of the clanping chuck. The accuracy of the relative
position between work piece carrier and clanping chuck can be severely

[ [ ticularl . inati f.th I t h t
coponsi B g FOrLEREE: e BRG TIGHhG S APt et Ty 1 Tind NEaeoBr-Loni cal

cent er i ngiramgbposansofbngdstefmiceing respeatiuvet ypod herd oy andangerpitpat
dirt par%&gg%%_agh%ke %9 or are de oijte on the conical inserting portion
and/ or tHe o eal Y shapdt® al T iydity PSuPfieRtaget i Q HHFVAGpPRS The
docunentseREerdl H1aBbIndi sklosesqiath aRRARAbHSNG Ohe £OHUPIdG iheAL Hol der to
a morkiqﬁéfpin | e_of a machine tool. The working spindle is provided with

an openi Ny ForFelai FMgY PIHHF o rliSon toE aReltap Pafditden. aThand i ng
has an upPesisgnaiadnl enerr&om €aln0r LiroBpWk-bhr 8- &N RS JegegsbaVINIY a
supporting surface | ocated between the two conical portions. The shaft

porti on O th&a¥d8P RBFdehe i Slaiiinsh®dnwreh bowckuomed itrgshsupbarpet by

el asti c ahuiTBRAt 50 BROMEER ddve: 1D 1G9RE T LAGS ' hapismi§ _
I'ocat ed, conprising two rgdially nnvablg Fock?%%i%?gggggiﬁﬁgfhgktg%fﬁ}hese
| ocki ng YiteE@edaiBapr 80 geeh vi tdr e ddeos hapedosiurfizee aeeas erhhs restbd n
the | oc vibalhe w9Pnht BEs SLURReI1d r ular recess. By
providiﬁquhe eIg$t{cpa%utnen€§%ﬂ%ﬁzgcgﬁgs??%%% Wg&% ewﬁé 2004°1 3

axi al | y tyovadl eopéraenies tieearre oshahe pdetpomg ofhudie t ool hol der and enabl e
the shaft pogtiof.L pud | in,i.atg th ening.af ter the cone rings
havi ng been rest ed gﬁgt éﬂigﬁgkéglsgﬁg?o §s%¥“¥he 5ﬁgﬁpn89r$h%l%ﬁﬁu§%ﬁ ngs

t hensel vésrapadprodenpény viturs|oets beThevehaly jpopatiirenl psrpiovidedy wyth a
flange poitioe NSk L pt t its o end a flat annul ar surface serving
as a Z-gﬁrgé@?3%92§%p£%é%%%fgj?ggiﬁn8%§%h?h%PﬁﬁﬁﬁﬁPSf§@§P8psﬁﬁge ?Wdﬁaf

spi ndl e fdpenpobahpenyng hePrshidftti npatliyohn tie tdwseopeicegiehlt benv@ridqng

spi ndl e,._hot h nyventional..cl ampin ins i g...b) and sectional clanping

pi ns (FFEQ_bfsgﬁﬁoﬁﬁn%aﬁPEﬁ??ﬁsanﬁgng?ﬁbgéf%¢m§ ¢Si @e42BFSF nA2Y nventi on
rr}ay be siéen partheléacfdﬁdrraeg t\éoblfhairecei@aﬁﬂ@i Saéil/\/ith@f @bfﬁﬁgégnﬁﬁyeﬁq%blgned
cl anpi n ins_can.be cl anped. e working spindle of the machine tool. It
i s unde 8?868“tﬁ%?P%EC%P%1Qﬂqéﬁ%#ﬁg ﬁBﬁ%?%I%k9QQ$WQOﬁUé?a§PIO§u¥$%ﬂﬂ¥§mFUr
attachi nggapwoatr k pi ece holder to the working spindle of a nachine tool in a
hi ghly accur?%e nd repeatabl e manner. U.S. Patent Nr. 5,961,261 discloses a
¢l anpi ng syst & W ¢ Qﬂ%ﬁnﬁlnéop§ﬁﬁn@k§C¥Qﬁeﬁnﬂm PREarAtAAdTeY Apinigna

pul | -i nankppl enoTher clampivgkanki Bendis &f vingdeshiwet Rogrcents aloharg for
rece|V|ng,the pull-in nipple. The nipple itself is provided wth centering
surface$§ fﬁdéﬁsh?epiﬁ%ﬁ%¥Pﬁ6§Pt?anﬁgniﬁ%i%@fﬁﬁ@eé§nﬂgaﬁ pba L gfonttien

cyl i ndebs Addi thonalddaed t mhe BpaNiHgd, W th, oge | 0g, Bans, in
the formof a cutting g%rface o? a cgtting e3%%#&§%%3|5-%§§£%H$%¥'s?ick to
t he ni ppPELHPIL B Hhelt eiiterligng rsappacksv vty theuppbirndsy, sthéses cligesedr e
cut andpeenpyRdendhe, ¢ Wdding:means; gn. t he, ipple gay be extending radially
and congr|5|ng_several i ndependent cutting edges, “of ey De ex ené?ng

ci rcunf 8P&RART al § yeauhwad ampbngveytondering puppodeddwbt he bapt irr albutty of

uni f or My di stgibuted (gas Qut Lep openi ngs, . eadi ng inéo free, space ﬁftmeen
the cutting edges. By provi ing ?heseé€?é%3§6%%§§,m?ﬁ Pegfon i Oﬁ%iﬁ of
t he out Ferpvpemngyd4adiBishanbvhel keptcimge pdkces. On the top, these
locking pieces are provided with wedge shaped surface areas that
~rest in the locked state on the supporting surface of the annular

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



1 7 MAR 204 _ 4 dirt particles, thereby avoiding a contam nation b tme 2004
outl et 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 nachi ning
apparatus in a welldefined position. The apparatus conprises a base and a
wor k piece carrier adapted to be put ontp and fixed to the base. The base

is provided with four centering rulers, 'engaging in each case a plate
menber provided with a groove and being elastically resilient in
Z-direction in order to align the work piece carrier in X- and Y
directions. For clanping the work piece carrier to the base, separate

cl anpi ng pins are provi ded which, however, do not have any centering or

al i gni ng functi on. ginall , German patent docunent DE 200 21 407 di scl oses
a cl anpi iy Zappafara lFoFe¥?§?ﬁ@ P e ShathoPPrbhon Gfadhiené cpabheldeamhi s

cl anpi NgarapRA:AYS t&eNBRASESperPase ) el puldNing, & PiStOR LRsRILEd £0tO
it, covered by a cover plate screwed to tﬁe base plate. The top surface of
t he coverehpltate COBRPriEes BREINHIIYToAeSEevPRgthe @ siasy merberss dhe base

plate i scHY QpededgWi theakbnehanngl shprukak! xrgggm%%éwmt&h 15eat

gortions and adapted to clean the surfaces there I's an object of the
present Thiv &MEifén PEstpPBVE BerEevVidyst ovidd el dhphoy mppdrcat gonsbiprising a
cl anpi ng,.chuckand a_wark pigce, ganrj.er. e . be rel egsabl onnect ed
to the cl anping chﬁcﬁ In mﬁ}%ﬁ ﬁﬁ@fgﬁffg%§g§%e§§£$g§ 5ﬁéﬁb?e% 6¥c€%%9
accur acytofr tieabeal arevbiposin idre Hetomeefamer kf piles evanarinige spandle | anpi ng

chuck ar iy p e contam nation, In order to et this and
ot her oﬁfgﬁgéﬁgtﬁggp%gééﬁtpg%%%%'igﬁg5?SVPHSEl%g6?§§gﬁhaog§639a?%%,éie’
conpr i sibg-ha conampicngne huckammichca paorsk (piigcesfaditd efecadapbedcl embeng

rel easablycqmect ed Losthe clagpl ng chuck. The vark plgee, qarrer s @
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.S5.Patent Nr. 5,961,261 discloses a clamping system with a
ciamping cylinder for pulling-in and clamping a pull-in nipple.
The clamping cylinder is provided with a central bore for receiv-

i.' _ ing the pull-in nipple. The nipple itself is provided 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



1 7 MAR 2004 - s and conprises a clanping pin protruding fromthe flat
bottom surface. The cl anpi ng chuck has a central opening for recei i HMQR
clanping pin of the work piece carrier with a conical inserting portion ang
a clanpi ng mechani smfor 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 bottonlsgrfgce of the work piece carrier,
havi ng several exposed surface portions adapted to engage the coni cal
inserting portion of the central opening for aligning the position of the
clanping pin in X- and/or in Y-directions. Mreover, the clanping chuck is
provided with gas outlet openings |ocated in the conical inserting portion
of the central opening for blowi ng a gaseous nedi um agai nst the exposed
surface gortlons tQ thereby clean the surfaces thereofdﬁgon inserting the

cl ampi ng? i h 53d T RE cEREFEPY opEMI Hg DR Ovatemarpt Hep cHudie Phtdetone of

t he baswpérdle@ss Ofint RBePregesh oAVEN QRS 1he gﬂ%f'é@eé THARReS! hhoging of
t he clag%l1 ng pin not by means of large positioning surfaces, buf to provide

the cla DiWRIPHSa2TS REABEFCDf small, exposed al i gning surface
portions havigng.buteac! il t €0y EXIENSIANC Y TBRS, 19;% My ch A e IﬂgB%“g pin

is accurately aligned in X- and/or Y-directions at He coni cal
porti on df¥atte FéEREr ak ép‘éﬁrh@tfﬁ‘wqrhe)fcIaanlpphgﬁn;hglcé@pélﬁm ermalal we}q:}osed

al i gni ngdéf!ﬁ‘r{e%p%o.psqrtﬁbﬂnsTﬁ@‘n At%$%o§1§> l eg‘rﬁaap e ﬁ P%%%&, ons

anot her gaseous nedi um out of ‘openi ngs pr correspon I
in the ceonixgr |a|qi§@¢t%dn90pb¢tp®¢1 Or&m@eldt hfesedatogmmg)epmrt iTalesbbst hiar e

exposed ]&_rgi, n | Qwi,n pressurlzed air_there agai
ensur es ‘a thgir éﬁgﬁlﬁl&n bggréérg ]flcrf e % SanRga9 g MR 2 66%C- P“‘I‘t'n‘e t he
f ol | owi mgnberbediomeded withhe @Imilﬁreatamsl aetaydeDgst Dcd iy ivdeentiead Wil be

further de ed, with referen he acconpanyi ng drawi,ngs, in which: ,
Fig. 1 s‘ﬁo%s\lsqeal%ﬁéjpsﬁrelc?l veF v?% %1 al”(ﬁrr% PLATE KCHIT- 5t 1& wor RPPi kte

carrier dJFJJeg:.tlZ)I]ShO\E‘BraC]LaﬂgirﬁgldiHh’ﬂwo‘i&Cbll@B§| c¥i e oft A thle-ampkRg sdpick and
a side VIE%g %Ea%gﬁnéoﬁﬁng'ggg 5?%J£é§é w%;ch however, do not have any
centering or aligning function.

Finally, German patent document DE 2C0 21 407 discloses a
clamping apparatus for fixing a pull-in bolt on a machine table.
This clamping apparatué 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
plece 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 obiects, the present inven-
tion provides a clamping apparatus, comprising a clamping chuck
and a work piece carrier adapted to be releasably connected 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 morklgigﬁg
carrier provided with four clanping pins. Fig. 1 shows a perspectiVv w004
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 |, as well as a work piece

carrier 10, generally designated by rgfq{qnce nunmeral 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 nmachine tool with the help of not shown fastener neans,
is provided with a central opening 2 adapted to receive and fix the
clanpinqﬁg'n 11 i.n the changlng chuck 1. An upper portion of the central
openi ng SEEREER § ShAPRURE PEbAALYEang E8AR chlte | sy Bok§OoBoFEFon 3.
The top satd.ace of the clanping chuck is provided with a plurality of seat
portions 4 on which the bottomflat surface | 0a of the work piece carrier

10 is to restThﬁnEgaf“ﬁénﬂoF]RuﬁFe%s CalfeieralooRaning berecedaing thanped to

the cl anpiagiehugknlorThus, wbbe Eidd %ta_)ér%rtD@tﬁeétccﬁ%éé{loriis%r‘&%?ﬂ?lti tutes
y

a 2direction stop nenber for the work piece carrier 10. The circul a

shaped sSRAECIBY BP6ng FiaPelagraegfedism Aot esempingky Gromy dhd alsmeond,
outer group.pitheri RAEr weLRUP; SO S8S f QUr 5ea 'Oogjsﬁ ar pgnged al ong
t he cirdﬁﬁ?é?ence'of aw 1 glNAR 200 irst?ﬁgn%fﬁégé%i créggha?ﬁ?s coaxi a
to the cefitrdng 84§ COUPHAPeaxE ster sketéent rdf aopenitng the Fhetoubdetomyr oup

conpri ses,tmelve sseat ROLLI 4 .ange g.the circunference_of a
second, greater circle tEatg?gC%ggﬁﬁéggfog?ﬁéggeﬁ YRI®h SRGCETdi RAFT35T s of
t he centrltigpeniadgr2ed| hot drozenttére cbnéaeh oDfis¢heiseatomdehi eastda and

4b, an i N ad _Sh, .r ctively, is.provid t hr qugh .whi ch ajr can
be bl own. TLeqbﬁgﬁ%?% ?ﬂﬁcﬁfﬁg%gj §8éi888%9%%nt%§qﬁgbf§ﬁ%8 NPt B eofft ca

i nserti g portiooni8, Ywii he¢oiwnopeni ngs 6 through which air can be bl own.

However, in Ej on t of. t he. four.opening are visible. Moreover,
t he clanpingﬁgﬁﬁgéei’iéﬂ%r%g%mrﬁ?QMcpﬁcg %faﬁﬁﬁ%ﬂiﬁgdﬁﬁﬁﬁgﬁﬁ ABtL&hown in

Fig. 1, dmmimgsl Lngatadthe chanmpinigapi inddranty fesrdiod »E ithel BehbhLal

clanping)%pu%k. Thebguter side of the clanping chuck 1 is provided with two
connect oF5 g d%9, PORE A apt TP TH ShESEo NIRRT 80 e SFPosHf SPFER®Ir i zed

air for deediong abr cheréhe Opedt ngs SarfSBednNthdredhaihenseneisganted to
be connected.to a.Bressurized nmedi um f or _operating the clanpi ng nmechani sm

g9 ;

of the STHANPRY Bhtick?tasthi | T8 3fuPPRRINexpF ditie Fimeérg ghtek: The
cl anpi ng pi nThisatbashed i thes\whkepkese G Md&sHE haS=arisarisagtion,
adj acent _to the ?ottonlsurjace 10a of the work

ensure a Iine positioning of the clamping pin not by means of
large positioning surfaces, but to provide the clamping pin with a
number of small, exposed aligning surface portions having but a
limited extension, by means of which the clamping pin is accu-
rately aligned in X- and/or Y-directions at the conical inserting
portion of the central opening in the clamping chuck. These small
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 wvery

efficient cleaning.



pi ece carrier, conprising four exposed aligning surface portions h%,”&@a@ﬁ%
These exposed aligning surface portions 12, 12a are adapted to cooperate
with the conical inserting portion 3 of the central opening 2 of the

cl anping chuck 1 to align the work piece carrier 10 with regard to the

cl anping chuck in X- and Ydirections, once the clanping pin 11 is inserted
into the central bore 2. Each of the fow _aligning surface portions 12, 12a
extend over a small fraction of the above nmentioned rear section of the

cl anping pin 11 and project above the surface of that rear section. The sum
of the surface areas of the four exposed aligning 1 7 MAR ~O4 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-Qn e al i gni r.face rtions 12, 12 n cl anpi ng
The work prece cacr Forbagele” maliqitent BEPLRR AR AR SREEAIEN

sensi ti vity lageintdncent anbaaliomerThiestadbedx posed wdignrirng surfheeac-
portions . _ar y distri buted around the periphery of the rear
section of T he cgaﬁgﬁﬁégg%h iﬂfﬂﬁﬁg?eby only two of* themare visible in
Fig. 1, i.e. Filge fir ehtwpoztp@msgs-tdrned otiewobftheclaieiml cpocki ang d2a The
position oﬁ{the air _outlet openings 6 in the conical inserting portion 3 of
the cent'fdl &FSEZCSFrfﬁﬁ’CIanping chuck 1 corresponds to the | ocation of
the four expeied al syoiagaslsf@iemdionti eastidnal2a Of dhe echamping pin 11
such that each of the exposed aligning surface portions 12, 12a wll| face
one of t?ﬂyé% anuﬁlédepgh?% - IR kN BEPER NG Y FeP ! &5 ng pin 11 into

the central lage 2 ehotbea CharBHNG iGRBUGKew THESa IVCHIOWNG 281 E - LHE Qugh, the
openings 6 during the inserting and cl anpi hg operation, the exposed

al i gni ng" ¥ PACECPGRTFORE BPOVIIRE aidhpheuratiemrine didgned. It is

under stood tiay.i B LAGWET £S8IsRS8veWrt By 0Dk Va QNG RS REGesRakhAT er 10
and one cl anmping chuck 1, nmeans have to be provided to determne the

angul ar PFSIPLNGN 2BPRERBU AR RCHIBEW dar pi E1r3D emonmidnarite oZ- kiesiupon

i nserting dghe w¢l-apphiagi RN U - ur the
exposed al i gni ng surfgéeép%é%?ans 1%EEE%§Q%EZ%|§R% éLg%ggggﬁ'iﬁe$%%ﬁﬁli;
t he operfiafgengtedi hrersieraite mmiglale kaownll ma ke varrtkk andceeaaitier

avai |l ablg t S i i re neither shown in
the dr auiios o Pert her e & Hyy efe-fhte SHANLIPANE 68 BERLIRLG TS
shown i rwigdh engiiendinagl psecti avphedewcantanhetvordopi edecearareied@ i n a

side vi gw, E%e Eﬁ i Dg ghgﬁk%} i.ses_an upper portion |a_and, a | ower
. r C . !
portion 1 N% gg%ﬁ < % Ib. $%£QF8mBFe%%??|%§FW E%aﬁ% ewﬁﬁgtp%ﬁcﬁhe
wor kt ablemfiea sanhlbaneguapparatsudtuthe cthamperig pieckaditseilfor cl anpi ng
the work pie carrier 10 to.the clanmping c ug¥ 1 nmean f_the clanping
Cpin 11 conpr%ggs%gam %?%HjTgﬂ%ﬂasgg ﬁgB%% Ot $pr§ g?ofg gﬁBE% %fﬁ?ality
of cl anpianribal keclbwidheticd amiin@thabtssA6wareadwariveadang, r agi gtdy
extendin res é? provided in a sleev neq?er 18, being part of the upper
ﬁortion‘%ﬁgafwﬂﬁ élﬁﬁ%%ﬁ ek "8n 85??5? i %%ﬁ?%ﬂ?nnglfbérEh%, I'n
order talampabbeptn DDVentdiee Pish@AndSchuck i. An upper portion of the
central opening 2 is conically shaped to constitute a conical in-
serting porticn 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
piece carrier 10 having been finally clamped to the clamping chuck
1. Thus, the entirety of the seat portions 4 constitutes a Z-
directicn stop member for the work piece carrier 10.
The circularly shaped seat portions 4 are arranged in a
first, inner group and a second, cuter group. The inner group com-

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



against the force of the springs 20, into its upper end position, a7 MAR 2004
pressure chanber 19 is provided between the Tower portion | b of the

cl anpi ng chuck 1 and the piston 15. The chanber 19 can be pneumatically or
hydraulically pressurized. The clanping pin 11 attached to the work piece
carrier 10 conprises a head section 13 located at its front end (i.e. the

| ower end as seen in Fig. 2). The head ction 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 against 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 cl i in 11 in the central bore. 2, while the
exposed Eﬁﬁ%%ﬂ ﬁ@ag&?FaE%rgggfggﬁgJf?F”f?&a t “PhE"T P IEédt itoRIsFu Al

cl anpi ng:pis dfakeecaestodl thgedime NOJhel ALBY, gio® daPriessenibaldy fully
inserting the clanmping pin 11 intao the central bore 2, the exposed aligning
surface %‘oartt ip&%l%g,s %?aapé%lfg% AL e S TPHRERRSNSF 58T B 6RC3NSF t he

central defae2 toraceurdel ys dedarigine of Reepesition Qhdikeehamphegs Rin 11
with regard to the central bore 2 both in X- and Y-directions. In order to

enabl e tH¥ ASRPPAGOBFRLAY 40 He Ghes&erneari af ccatie aerfhealsepsr BOPLHING he

cl anpi ngichiek 4b, Lheopisian 9 has 0 bespoyved,.Against, theskar 7
MAR QO04 - to .of theogpriﬁ%s 20, into itgggppere%%d]bogﬁtion; tﬁer%ﬁy, t he
cl anpi ngH& §1r6c@BnPEOYECFadi al |y outwards into a groove provided in the
piston 15. Ogge Lheng!amimng.pin il : n j t i.nto _the. centr.al bore
2 of the clanping.ch%ck I, the]Mé%kpg?iéggghr%?3$ki%%ﬁg§§efg ?%%tégéﬁlthe
cl anpi nFadhdékerting pederon o3 clvamy tiearworknprece camough ¥Bith diwe

cl anpi n Kk he,pr re .| n..the.pr re ch r i_Ss reduced,
resultiggﬁ?Eghbéga%ﬁaﬁgwﬁﬁ%ghgﬁiqg"tﬁé g?gyoﬁwﬂéﬁﬁﬁﬁgr%gﬁé PRETMAHCS of

t he for eesofvishbleprMogsod, Tier elympiingachenner iden@woviekdseith he

cl anpin l.s 1 i ved.inwards,to.rest .qn _the_shoul der 14 of
t he clagﬁ?%%l%ﬁnﬁf§ﬁaﬁi, Tﬁ%%%ﬁ%&mﬁuﬁp ﬁ%'l%tt%?réﬁgﬂdgﬂnﬁ&rgg? %& P
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force exerted on_the cl i,ng pin 11, . to, 20 KN, both the clanping pin 11
i's sorreﬁ%;tt%s?t r gf‘%‘%ﬁgl %{g‘f}h% se, prré’gﬂlggijn‘élﬁw Y UEOPEEEECSHF ?tgﬁ)%u%g'er

di anet ecneardaphedconi leal comsertddngopar tbepcd &f drigseenteal abpreo? is
somewhat_ i ncr eased %n i anet er.. Thﬁs, %ge clamping pin 11 is pulled further
into t hd EEHPFaf*bpERi Wy PRMINI% P& f Pht 2Bdt ok Suthes 208 BERHE vior k

pi ece camr icehndBreanes 4 oreasiudncdhecacah POF tdgnstday 4B0k14hsi g anpi ng
chuck, the_seat portjons 4a, 4b thereby constituting a Z-stop. The result

i s that THEMOPR Pr ebe® TR UGS al pynedl hite fuegacd ﬁépgﬁén%¢anping
chuck 1maeteiankycen, X- and Y-directions, but also in Zdirection. The

di nensioning of the clanmping pin 11 is chosen such that a gap with a wdth

of between 0TDE FOAERUYW mnTexi'sPSTBEbfBekC e stk poerponsrader 4 dist he
cl anpi ng ehueksket 864 Vi N A%t £:ehBEePELr o/ MRS hat Qgt Lam sopf ace 10a
of the work piece carrier 10 after fine centering, but before clanping the
wor k pi E¢E€CCaFRFEFS10 YRS A% Fpageshoekd Blidndnogwsernfehe porkigisece
carrier 150 negt sTRELY MIdudd SiliRhengn lagpi ng chuck 1. 17
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t he seatapgierohd 4ath Szwird e cheanplagpchuahukbk dnz@oandf ter the fine

posi ti oni. . e clami in 11 and erewith, the work piece carrier
10 in X@lg%89%9%??e§%longggfgaggépﬁzgﬁheigeﬁﬁi%ﬂﬁ%ftggcﬁanggﬁﬁ W he
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cl anpi n uck 1 j he .r.egi o the central. opening 2. Thus, and.in
contras%v%% %|%%%%Qg£%ﬁﬁﬁﬁé§|? egLSfagﬂﬁed??{%l%ﬂﬁg,rﬁgrnﬁﬁﬁE?gno? eiénent s
that arelehastycalhyly esid irentjcicn Zbdireecid audrave te@ beapr evideskc-The
upper portion_la of th | anmpi ng chuck 1 conprises channels 21, 22 through
which t éOBpeWi“%g%u%aO%rtg\ﬁ (rﬁ‘gpél(ifr' St RESR2atL port ifowE &¥Pasereft i @ithe
openings 6 provided in the region of the conical inserting portion 3 can be
supplied with pressurized air. In order to supply pressurized air to the
openi ngs 5b of the outer seat portions 4b, the bottom of the upper portion
| a of the clanping chuck 1 is provided with an annul ar channel 24. The
annul ar channel 24 communicates with a bore 23. The bore 23 and the
channel s 21, 22 are interconnected by nmeans of not further shown pipes and

Y



17 MAR 200 - 12 clanping chuck 1 during the clanping operation, alf{p
surface portions adjacent to the openings 6 are pneunatically cl eaned.
to the fact that both the Z-stop seat portions 4a, 4b and the aligning
surface portions 12, 12a of the clanping pin 11 have but a limted surface
area, a thorough cleaning of the related seat portions is ensured.
Laterally with regard to the clanmping chuck 1, a gasket 25 is provided,
projecting to a certain extent above fhégfbp of the clanping chuck 1; the
pur pose and node 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 nmachine tool table 26 provided with four clanping
chucks as well as of a work piece carrier 27 provided with four clanping
pins 11, Ila, 11b, 11c. Qut of these four clanping pins 11, 1l1la, 11b, 1llc,
the | ef tSEFEARR MPIFLONEL, TRRESPY ordmeumfpiond Ypia RI &rast il ofaghehent ear

cl anpi n af,at r r ctive
Vo bas Hos The ol kb Soe oartor s ahy. PR Er e ans! Bhin 1
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portionsg leld [ posit and, Y |rect| ver,
only a fr%ﬁ% é%?%é%éoggr??ong%é Q%Q$Qﬂ%&F tgﬁr ag% Or i on 1 gr;?ge
visible im ¢h§;CI§mPEm@ thonk tlammm$myqﬁu¢1hbaths pemyitkmhmytdgatmetexposed
al i gni ng fﬁ%ﬁ%é%ytlons 12b and serves for positioning the work piece
carrier 27 a ong one of tl,e two perpendicular axes, i.e. in X-direction.

The rear cl arﬁmengomrnelxbbseé oI oyn ded sm:tflactsv\poexp@rs@dlza,l i 1 Iageselvérage

;portlons 1 in, and serves for. positiani t he wor k |ece rrier
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27 in Z- IGn PORbre8v er, ArheP Bt dr theﬁam opArtions lze-i BReree-
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cl ampi ng pins having two aligning surface portlons an I'ng Blns havi ng
four al igHiing $ef dbeepdbingonmsd calrieingl epredtion, the exposed aligning

surface portions 12, 12a are pneumatically cleaned. It is under-—
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stocd that in the present case, with only one woerk piece carrier
10 and one clamping chuck 1, means have to be provided to deter-
mine the angular position of the work piece carrier 10 around the
Z-axis upon inserting the clamping pin 11 into the central bore 2
to ensure that the exposed aligning surface portions 12, 12a
really are located in front of the openings 6. Since suitable
means are known in the art and readilyxavailable to any persomn
skilled in the art, such means are neither shown in the drawings
nor further explained.

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

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



17 MAR 2004 - 1Q PATENT CLAIMS 1. A clanping apparatus, conprising 8

cl anpi ng chuck and a work piece carrier adapted to be rel easably canedW&RjZmM
to said clanping chuck, said work piece carrier having a flat bottom
surface and conprising a clanping pin protruding fromsaid flat bottom
surface, said clanping chuck conprising a central opening for receiving
said clanping pin of said work piece carrier, said cen tral opening having
a conical inserting portion, and further”conprising a clanping nechanism
for clanpingly fixing said clanmping pin of said work piece carrier in said
central opening, characterized in that said clanping pin conprises a rear
section adjacent to said flat bottom surface of said work piece carrier
havi ng several exposed surface portions adapted to engage said coni cal
inserting portion of said central opening for aligning the position of said
cl anpi ngtRi nTih BV @GEiPR Yo dFdRAE P twiedr B¢ Har it emiing FRGEKT s

provi ded; Wy t dpgasa Qi | @heOBeBRPISg | AEALEE dnh 331 d16RAPL Q! chNSRLd BgepOrtion
of said central opening for blow ng a gaseous nedi um agai nst sai d exposed
surface pdF¥tdnstt Fa By2BP&as €Meck ur foac @sankepéothepokrnmiser piinglsai d

cl anpi ng-phPri 8O S3:d+eant bak; openi ng of . said %kz?ﬁﬂigé‘gzéPW-a $1uFhe-

cl anpi ng apparatus of claim1l, characterized in that sald rear Section of
sai d cl abpy ngf prrnsing deildedl® t Bhe wol avpogetbad isf dCeaporidamiged dvat ed

di anmetri i - o ; l.i_gni i L] of _sai d

ol ampi ngt At o e ke PRt Mot el b0 RacL0E RO 08 orelfhim 1
char act epgzed T nthitchatprsai doreaenskxtodhrild damgiockhanpialg gid ded ipbovnged

b tineg cxpmsen sulese eprigle, ] Sselad ataud, seUg tep ookl on end
of sai d sgaimpsnglE MdmeXofanbei spMimhis exf,i divto its upper end position,
a pressure chamber 19 is provided between the lower portion 1b of
the clamping chuck 1 and the piston 15. The chamber 19 can be
pneumatically or hydraulically pressurized.

The clamping pin 11 attached to the work piece carrier 10
comprises 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 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 clampiné 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 positionihg, i.e. upon essen-—
tially fully inserting the clamping pin 11 into the central bore
2, the exposed aligning surface portions iZ, 12a 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 behinserted into the central bore 2 of the

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



4. The cl anpi ng apparatus of claim1, characterized in that said rear
section of said clanping pin is provided with four exposed surfacet}? Mﬂﬁ 5004
portions, |located around said rear section and off set 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 clainms 2, 3 or 4, characterized
in that said exposed surface portions_hgye_the shape of a segment of a
truncated cone. 6. The cl anpi ng apparatus of claim1, characterized in that
the front end of the clanping pin renote fromsaid work piece carrier
conprises a front section constituting a coarse positioning nmeans for the
clanmping pin with regard to the clanping chuck, while said exposed surface
portions |ocated on said rear section of said clanping pin constituting a
fine positionin ns for .the clanping pin wth regard to the clanping
chuck. 7?%T e c éﬁ%} %]%gppéthuéLBfu%? i R 39ﬁéFé886r89%%F?¥% tHh4t said

cl anpi ngcthuekng urdHer 1corphi sesearplidEly optabhraealnpori i @RsowORSHEt Ut i ng
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bei ng prdvided i tH £G4 0dtr et opening for cleaning that areas of said
flat bottom suideaameoicisabdnyopkn Pl BO £ Meleheh nwbkca WM hdo resd @Arsai d seat

portions_upon, cl ing said work piece carrier to said clanping chuck. 8.
The cl anB‘?E% ?ap?é;%% 13004REi fguth B &R POrknaiace eFavEtRy it ARPSehY d
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di nensi oRREFsticht &t Ehef CeATRANY nefbrden: -c e PEESRIRTS Freddrd Rresthee
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sai d cl anpi ng mechani sm ut[f|2|ng the elasticity of the material of the
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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 a 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 1, serving as a Z-
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 its inherent mass on the clamping chuck 1.



inserting portion, and each of said clanping chucks fur ther conprisin

cl anpi ng mechani smfor clanpingly fixing one of said clanping pins of said
work piece carrier in said central opening, characterized in that one of
said clanping pins conprises a rear section adjacent to said flat bottom
surface of said work piece carrier having at |east three exposed surface
portions adapted to engage said conical inserting portion of said central
opening for aligning the position of said one clanping pin in Xand in
Y-direction, whereby at |east another one of said clanping pins conprising
a rear section adjacent to said flat bottom surface of said work piece
carrier having exposed surface portions adapted to engage said coni cal

i nserti ortian.,of i.d central opening . for alignjng the angular position
of “sai d b EIhid e Rt A RS pBr bt ki) SRR
t hr ough therdat ark7 aMARs2804te ddch todrzeGt henrat saidinénARGsYadbr egdpons,
and wher eby each of, said clﬁngiqg chucks is provided with gas outl et
openi ngs* T FEHEF T saf'd SEGRi 2aY Yn{!@r itRG pEREFbRORIOS NG Wdehbr &F Uieni ng
for bl owgaig IetgaseothemMEdbUNbagab Sdursaicd eX¥Rosed: saInfAae etk ensridr
t her eby c¢ean t he surfaces thereof upon inserting said clanping pins into
sai d cent? #"bpdn ﬁ&étpf?ogé?-ana%ﬁrpﬁ%g %hieRs 1AM inheeicknpi #§ apper at us
of clai radr afher asher baedeiBnifatosaind atahgasty gnethersene gt said,,
clanping pins is adapted to allgn_the work piece carrier only in
X- di r ect Fh "G FoRLPCPn CRAF H8EL 1Onin Wreraly Ysdiderebonsedts oradt zedi esat
| east anaihiar19Re «@k188k detl apping Rl MR1bS opr oL ded it tua diameprigcal Iy
opposi te exposed surface portions.

the clamping pin 11 as well as of the clamping chuck 1 in the re-

pins of said work piece carrier, said central opening having a coni??laAg 2004

gion of the central opening 2. Thus, and in contrast to clamping
apparatuses of the prior art, no members or elements that are
elastically resilient in Z-direction have to be provided.

The upper portion la of the clamping chuck 1 comprises chan-
nels 21, 22 through which the openings 5a provided in the seat
portions 4a as well as the openings 6 provided in the region of
the conical inserting portion 3 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 openings 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-
twean the openings 5a, 5b and the bottom 10a of the work piece
carrier 10, and between the aligning surface pertions 12, 12a eof

the clamping pin 11 and the conical inserting portion 3 of the



1 7 MAR 2004 - 18 CLAMPI NG APPARATUS W TH A CLAMPI NG CHUCK AND A WORK

Pl ECE CARRI ER RELEASABLY CONNECTABLE THERETO Abstract In a clanpind 7 MAR 2004
apparatus for fixing a work piece carrier with a clanping pin in a clanping
chuck, the clamping chuck is provided with a central opening for receiving
the clanping pin and wth a clanping nmechanismfirmy keeping the clanping
pin in the central opening. The central _opening has a conical inserting
portion, and the clanping pin conprises rear section with exposed
aligning surfaces, engaging the conical inserting portion, to align the
clanping pin wwth regard to the clanping chuck in X- and/or Y directions.
Circular seat portions on top of the clanping chuck constitute the Z-stop
for the work piece carrier. For pneumati tally cleaning the exposed
aligning surfaces, the conical insert ing portion is provided with gas
outl et OPEAIHGY, hoekt dddesiPesPondilRFria st REcER F holyerine Ghet BT 8xgRsed
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provided with four clamping chucks as well as of a work piece car-
rier 27 provided with four clamping pins 11, 11a, 11b, 1llc. Out of
these four clamping pins 11, 1la, 1lb, 1llc, the left clamping pin
11, the front clamping pin 1la as well as the rear clamping pin
1llb 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
1la 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
1ib is provided with two exposed aligning surface portions 12¢
again and serves for positiocning the work piece carrier 27 along
the other one of the two perpendicular axes, i.e. in Y-direction.
The right clamping pin 1lc, however, is not provided with any ex-
posed aligning surface portions at all and serves only for clamp-

ing the work piece carxrier 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 origin. However, the advantage of the
design shown in Fig. 3 and discussed herein above may be seen in
the fact that in & conical inserting portion 3 having four air
outlet openings 6, both clamplng pins having two aligning surface
portions and clamping pins having four aligning surface portions

can be cleaned.
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1. A clamping apparatus, comprising a clamping chuck and a
work piece carrier adapted to be releésably 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 claﬁping pin in ¥X- and/or in Y-direction, whereby said
clamping chuck is provided with gas outlet openings located in
sald conical inserting portion of said central opening for blowing
a gaseous medium against said exposed surface portions to thereby

im. 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.

©. 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

S 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 outlet opening for
cleaning that areas of said flat bottom surface of said work piece
carrier which will rest on said seat portions upon clamping said

work piece carrier to said clamﬁing chuck.

8. The clamping apparatus according to claim 7, characterized

in that said seat portions have a circular top surface.
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8. 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 c¢lamping pins pro-
truding from said flat bottom surface, said clamping chucks each
comprising a cential opening for receiving one of said clamping
pins of said work piece carrier, said central obening having a
conical inserting portion, and each of said clamping chucks fur-
ther comprising a clamping mechanism for clampingly fixing one of
saild 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 fiat 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 piece carrier having exposed surface portions
adapted to engage said conical inserting portiocn of said central
opening for aligning the angular position of said work piece car-

rier arcund the Z-axis perpendicularly extending through the in-
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clamping chucks is provided with gas outlet openings located in
sald 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 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.



