; €3e1<1889; Lh; <6J<T<t *cooooa* CLAMPI NG APPARATUS W TH A CLAMPI NG CHUCK
AND A WORK Pl ECE CARRI ER RELEASABLY CONNECTABLE THERETO T,

invention refers to a clanpi ng apparatus, conprising a cdmﬂﬂﬂ@@@ mwm and a
wor k piece carrier adapted to be rel easably connected to

chuck, having a flat bottom surface and conprising a cl anpi ng'gistf
protruding fromthe flat bottom surface. The cl anping ch conprises a
central opening with a conical inserting portion for recgmﬁmmmmmw,"muanpi ng
pin of the work piece carrier. The clanping pin conprise e
surface portion corresponding in shape to the shape of the cosmozl

inserting portion of the central opening for aligning the position of the
cl anping pin in X- CAANPENG| APRARATUEH: WISH ANGERMRENG GHUCK: AWPpi ng chuck is
provided with a [ rd}@% ﬁ?imf HIY *ShEbrk GhANMpi Ng pin
of the work pi e%gdv@%rlls%}d?n t Ielig]en ra éopeni ng, g'rl;ébg? ?gggsi#cgne surface
portion serving as a Zdirection stop nenber. Such a clanping apparatus is
preferably used for clanping work piece carriers equi pped with one or
several work pieces to be machined in the machining area of a machine too
in a well defhaedrasshipriedeirerisnnedfpositad en.cldspahbyapphaeachsgnmang chuck
of the apparatus is_fixed in the chi ning .area of _the chine tool, while
Che. wor RZAREEE Baf HFBY S U do ™ E1V 4L LI RS S5 o ST ELseb iy

att achedelleakhpl ¢l aophégrehuek thienchadeindg acHireki,nhavpagi &1 dhat Gadtarp wor K
pieces with different dinmensions, so-called aIIething a%stens are known
whi ch cONPERSE aPPI GPEPTYSATSE 2 CAAPPHYT dhtit RECTFEGAPRY T TR, thouiiatsi x or

ei ght obothem sByragansrd dieseng! Bhakk tdonriGledMRi BEnERYTKSperdingor k pi ece
carrier equi pped with, depending on its size, two, four, six or eight

cl anpi n§iphng eanigel cingpyddny RogEieR| Fok aeceivilngnhhehapperirh&int RE wor k
pi ece CahGl GbrkSoaut PR WM 188 SYEmPUIP YLD lorbaTBLE0AD! [SastSidhee an

i ndi vi dual clanpi ng chuck usu - 2 ally conprises neither nmeans to avoid
a rot at s fefet Rereiappioy gFnenddnantRANShIRA tett&enPhpRg Phetthqiandeal

posi ti 05-QbrkiRChAEPl 49 JH Rl QUAL L NCodercd £ohl a8 anbiiq ANAPAQRGUS LO
provi de one or Several clanping chucks wth positioning neans, determ ning
besi des cfh&h¥- chpupingazin ilonK-aksd/ehelmnindizegsdont i ¥araewvemd thee Z- axi s,
with the,t ' ﬁRRL ri at I r [ Carrkers ji_ng but
one claﬁﬁﬁﬁgggﬁngggﬁkbgg anﬁ%’dtgagﬂegdigﬁﬁﬁﬁg @ﬁ%ggn?%ﬁa%géfa%t y defi ned
| i near amdlandgdkangpblse t¢lemping psnunflerlst ood kt aecencsuchen addeal so t he
wor k piece.carrier _has to be provide it 0sl ti onin ans_cooper ating
wih Eheelseas eRet Bed e tate o e B et A PRV Y 2
direction stop member.

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 tool 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 pilece 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-



A difficulty observed particularly in connection with | arge and heavy work
pi ece carriers may be seen in the fact that a required coarse aligning of
the clanping pins of the work piece carrier with the correspondi ng openi ngs
in the clanping chucks is pretty difficult because there is only a snal

cl earance between the front portion of the clanping pin and the opening in
the cl anmpi ng chuck adapted to receive the clanping pin. Mreover, there is
a danger that both the clanping pin and2the opening in the clanpi ng chuck
may be danaged. Besi des cl anping apparatuses in which the clanping pinis
p-rovided with a cylindrical portion for its positioning within the opening
of the clanpi ng chuck, other clanping apparatuses are known in the art in
whi ch t Belgl aspbhgsed unk therpmeshseto vatdid aCanitaal osenf etheg lsufiage ar ea

for a clearance-freeégllgggn of . the claqgél in. For ex | e the docunent
EP 1, 048176008 BI0% L CEARP RGP AphAT ot PRESTRPALT 1T HiS R Bfpi ng
appar at 4gn hhsukd afmd No-Ai, 1 stabhgnes wdRaeook 8o CPRdERde CGAIY @i NQ
surface provided at the top of the opening of the clanping chuck. The

housi ngSREFFabf AP EIRRNITESCHEER PLSEGAMNG FESNPI eREEF I HEY &Firon of
this cogigal £ROLLLI LN SUHARGR: ohOr aldd SLHUIRRR ardpbadi Bbn CAMAIHG khie

provi ded behind the conical centering surface.” Thereby, an elastically
resiliedratiga Vitlrigw eeswhitchhehabl EsPRAFCRIIANE, 2153 WoRly Biars 63be

axi al | yéﬁex_égdhé{?ﬁn %pae o%é: l8dmbind Usihetad %Jt@flatﬁlﬁga% affercihaying been

centere astically resilient surface areas o is kind have shown to be

ef fi ci eshuphr ihcah ag*actily siedlined| hipeay aphangtdsssposbiweRier It dst HB-case
of cl anpi S; e ecel I j

a1 of B e R, P R A I R e M RILER 5 s
a cut ouprowbdedveith iposis imatingossaid eceapgyradiinde watZ- tled exleowse men-a

Z-direction sto er int e r t he e mentioned cutout since

t he cIa%ﬁ?ﬁaaaggg%aggyjﬁgqFﬁggr§§i?P%ﬁ?ﬂgﬂ”%gﬁf@@??bn in that area.

Final |y, thenedlsficuangebsehatdt berelastaxdal liy cesnéceihdn avriean ilsrdanaged

upon inserting the clanping pin.into the clanpin uck_because the

o act! CanPy hPeey| et TR cARRAE DAY o iRnas FOF . hars s it e aor i

radi al duieeli essrsdhel idpauebE Die 4d1 &b iy pdinscb@sese awoBip phireatelsatkor

coupling.a toopl holder to a working spindle of a machine taol. The working

spi ndl & HETpFOTR dBRE vFAH SR OBHEAP NPT S VR ASBRERY FarIH%or Sof ¢ he

t ool hobegettyTher opemi bdiansantHPPErianshiay l:0wea1C00l €atamed thetvedht h an

annul ar recess having, a iggportingmsurface | ocat ed between the _two coni cal
i“gn

port i on$ReTRECRRAPPL PN iUn tHE EHE™RHRT Tt F&F iF8egBfPhRd W tH'S wo cone

rings suppepted byuek asddpt abybneats; vaaine e dipenhWeisoNeFddi@s,, a | ocki ng
mechani smis | ocated, conprisinggtmo radi al | y ngvabl e | ocki ng pi eces. On

the toptheKBsés| JcRIMFLDHitEEEsPIFR ROV WP NIY PiRe8DE SPRRRFENY d8e ar eas

which rest thahpPend oekd $=3t 8c0Rahligesupporting surface of the annul ar
recess. By providing the elastic abutnents, the cone rings are axially

movabl e rel aBrybdes ¢hRdmgr BPPBFRT S DI MBiCBoFNAOF HRITP diftl RifabiSe t he
shaft perbi,9Relioy Pen Pyl d\Ad Hat 1kbRE OpbPe: SPe NG af besit en Lone,fdmgs thavi ng
been rested on the conical portions of the opening. The cone rings

t hensel Pesnapg of ovheledl amriRds chusk, THehhafampdgi BAPREAHHIIRA F&® with a
flange Lon copstifuti [ I fhat uyifiace serving
as a Z- (I%?, E)g%t ?Snefg?o%)}ﬁel;ggrhﬁkpegtﬁ? ngy\%ﬁlplﬁ?ej C?lrugr]ft E? Zﬁgg&lf)?é? e lV\tgl(r: Ki ng

spi ndl e copérnadl aapterintheutfatce poeai bor a rclescapgenfnge ofliding ki ng

spi ndl e - nwgn;i I i | &5l 9. 02) echiqnal
clanpin&hSiﬁ%éTE?géhp%Qan 3f§§§hl%e@@?é%%§§k%%hus, f%e nggéﬁi e§ o? t he

i nvent i @nciayppbegsaeppaiatusheff &bt st hand wokk filscelempinerapmatatudi,f teeent |y
desi gned .cl anping. pins can._b | a by. t he rkin j machi ne
tool e ReBiRPiRobs Thar2uB IBE et i ek B tPEPANT St

sui t abl erbetddatit achtieg taopwvartk tpeecpehihglert tthe ké ampi ke nghspk ndihee of a

nmachi ne _tool, i n a. hi ghl reci se_and, repeat abl.e nner. . U. S. Pat ent No.
5700 S0Eates Bkt & CHbITAIES b SN Thars | RERIAds Fe 5% obi Ry “Ravi ng
a cylindfiicgabrdiBt al cemnittdInclendengna fecesse t fatr ithekugespdod | aweradial
surfaces, a female coupling having a cylindrical interior for receiving the
distal GHECBE tRebRAYEIRUPITAG, “ARAE bal T BT GH0Si RE | A6 menber® movabl y
mount ed a4l EhieBtibelipt £5di0ri etd airBal Leli dge eode mbdlchcanasue f atles dlaimp-
engagi ng the foll ower surfaces of the male coupling when the jaw nmenbers
are radially noved apart, and a drive train for radially and forcefully
novi ng the jaw nenbers apart. The drive train includes a wedging ball that
freely floats in recesses between the opposing jaw nenbers, and a drive rod
for axially nmoving the wedging ball into and out of engagenent w th wedge

r o - o, e o Y b1 N o



U S. Patent No. 5,918,870 discloses a device for detachable fastening of
wor k pi eces to be nmachined on a processi ng machi ne having a pallet on which
the work pieces are detachably fastened, and which can be connected
detachably via this pallet to the processing nachine, wherein the | ocking
between the pallet and one or nore quick-clanp cylinders is effected
Through at | east one pullin bolt which are fastened on the pallet and which
engage in - 5 clanping manner in corBespondi ng receptacles on the

qui ck-clamp cylinder, and wherein the clanping connection is naintained

t hrough tension springs, and for unlocking a hydraulic piston can be
actuated whi ch overcones the clanping force of the tension springs, wherein
iﬂ t he QMbcbinlaapbeyéinﬁﬂnamhaeﬁﬁaﬁe g@tqumﬁﬂhF danfnathéh|%n3m-b0|t and
the tensjon sprin arranged to the sjde the latter is seale

U'S. Pat SHESREL0B ST565 65 th it 1BeBs CBREBBRAT LS Hiar LoV aRBF iyt Wt i ece

conpri SIflageaabasg @ﬂdtlalwllhdmh%% SRb6WH ef o askafired clienbepput i Ot H-19ndnf i xed
to the base. The base and the carrier conprise aligning neans to align the

posi ti oRTMaL 1t FAARRIRY APRINAYSES -t HOVREShask? AINGnGERr 8E Berpei APPAr

Coordlnqg%ugxggagge&eié fétéﬂV% QQQBEaén@0§é$¢§”hofﬂhﬁlékéQBéﬂﬂléﬁﬁn%he
conprises first aligning element pairs in form of cooperating reference

surf aces1lamping ehwekeks alrﬁfttwlbrayeakm@érbsdéarhen@rpﬁésb@m of o1&t 2 he
carrier Jyof,e ﬁfﬁéwer The ald giingBeapse f48 e 16RMBr LSESSE «nd

third aligning element pairs in the formof cooperating |inear aligning
el ement Zpslllrrsctwhncﬁtmfmm@qmenp@bmanﬂa ofrqunsl daer pbpve nmehei oteshd

Y- axes, cE‘E%B%CEEMSéytth& %;%%:bggﬁg@érfs %M%%?R%Eﬁ@ i‘n"‘?dge shaped

centering nmember and a coun er wt I'ng centering slit.
d anpln@1meaﬂson51prth@tkﬁtéaw thamwyngtmémﬁ(mﬂwa @mngerthbabasmElaiaa—melI

defi ned p05| i.on_whi EQHIS quHEF%am¥ geuq&{%pgggtneanﬁhe fé& ﬁﬁg % nmeans
conprlses C3lAVuFgrt @Tanplng nend >Clsach el dd i R
fixed tantbetharcnempam@ ehudkuﬂecaasbethéoexasnidailyheeba$5enihﬂxﬁarr|er

conprises_a flg sugf g%mh ch f ges the_base if the c # I clanped to
the bas&2"FRE PPaf ne ofF Hhed T 1% éfcé? h? a%% S &% one
menber of thEhsedﬁwmhéﬂmimﬂn4ad1pa85$ dSscudsﬁﬁlan appaestes fmrtduhpﬂhag

sur f ace. Eacg i n.menper Iso dlreég onnec&ﬂq t ? %Eat surface. It
s an o] 00 ToROLREE | oI RG FPOURLE of i JRGrGeappar ac RS Wt 5Y
cl anpi ngpghdgl aBdpRowdddd piiRge adabpeRing ef&a&@@euv@.ia?ngcgmlfﬁ hegatienwhose

cl anpi ng chuck is_particularly suitable - 6 for | etizing systens,
wher eby %Eh&hendprot duatder -arﬁﬂeh@P@H&ER R3320 pRREST ?nFioBué?w%ﬁocqqlgiia& It is

a furtheorebbachioh fheaddeit i-ekekg Hé@yﬂlf% SuPRRE NG 3PPAEAd Uodsicbh a
cl anpi ng chuck and a work piece carrier easably connected thereto in

whi ch t PETERERPERE PYR FRifGigmedtianXanthorsPald Pectish Af t Heritt oty
cl earang@ider is equipped with two cone rings supported by elastic abut-

ments. Between the two cone rings, a locking mechanism is located,
comprising two radially movable locking pieces. On the top, these
locking pieces are provided with wedge shaped surface areas which
rest in the locked state on the supporting surface of the annular
recess. By providing the elastic abutments, the cone rings are
axially movable relative to the shaft portion of the tool holder
and enable the shaft portion to be pulled in into the opening af-
ter the cone rings having been rested on the conical portions of
the opening. The cone rings themselves are provided with slots.
The shaft portion is provided with a flange portion constituting
at its lower end a flat annular surface serving as a Z-direction
stop member, resting on the front face of the working spindle upon

clamping the shaft portion. In the opening of the working spindle,



It is a still further object of the invention to provide a clanping
apparatus with a clanping chuck and a work piece carrier rel easably
connected thereto in which a novenent of the clanping pin and, thereby, the
work piece carrier in Z-direction is possible after the clanping pin has
been aligned in X- and/or Ydirection, without the need to provide separate
elastically resilient neans. In order to neet these and other objects, the
i nvention provides a a clanpi ng apparatds; conprising a clanping chuck, and
a work piece carrier adapted to be rel easably connected to the clanping
chuck, having a flat bottom surface and conprising a clanping pin
protruding fromthe flat bottom surface. The cl anping chuck conprises a
cent ral bepenicngvant homa Lol aedingngenti NBig@ori) and arectecabli abamgieng| anpi ng

[ f th K pi ier. Th I ' ' [ t | t
Sur f ace OF 1 6AIor f e8Bont e o FABEPED: LHESNADE GPot Hel 0BhI Calche

i nsertingveartibANmaly pdescemntimltnepeatdothiat wdilgpirget Barpost $ iwitof the
clanping pin in Xand/or in_Y-direction. Moreaqver, the cIanEing chuck is
provi dedWiEER BT LY aflpt 1R Frd CHHIRSROF BRI Gfpi gl G- FIPECngYt hBS cY bty pin _
of the wyikhddieee® €REIM&EhIike thR1Centr 8k @R@H tboPRtadt sLeRSs eNenpswkf ace
portion serving as a Z-direction,stog menber. The clanping pin is

di mensi AFRFISGER tRaROT 7t ol cudePat fag %%@@%ianyo cﬂhﬁ?%rﬁo@e@ap
exi sts b;‘?)t%%nwbbﬁiﬁ%aépMI@rstW haerind tder wor k piigeeyCRrEELEe A the
surface portion of the clanping chuck sere-ng as a Z-direction stop nenber,
after tfﬂ@RﬂaéﬁbﬂﬁngEWe%f the work piece carrier having been inserted into
the central gpenbRefl N4 £1AMIERE GHUCK UL I RLIUREACE: POF il 1n-Of

t he cl anpi ng pin having engaged the conical inserting portion of the
central dpeisisng aalle theplbyy Heaninggaaryiredrided clistpilngngi Anaduding a

ref er enGe d .t DE- 6! AP 08 ETHOK A X, BROLOL Ui¢gehi oS, Thar ol e

cl anpi ng pin-an Por e T egion Around e central opening o he” ¢l anpi ng
chuck i styarimdadapi etint@r her ef astrecaliFyngetve nkics ttgdorendcbifvahe omald dolue

cl anpi ng ;mechanismto_further pul.l in_the clanpin i.n into the centra
opent ng BT | ARt Arnkbts | S (REARIPE BracietRrs aivebid: BeuEred drirhe:
porti on wfe tiheeelanpamg ieloldiser ekngrasl acaf diurecidesn £stropnganber et i |

t he flatf q{tom su%ace of . t.he work ieCf. carvgieenr Jests, on thersuarface
portion OHE* cPRAHT RS chlic ‘%@F@anogg Y HiFe o 28t B REFDet Thus,

t he basiradid@ayohotrbe apwent iz rRYrbeeseenin Nfdheaddat 1{yhahdt ferad-anpi ng
pinis gﬁﬁﬁ ned i n sugh a wa hat it can f&ig jtself,mﬁthoyt cl earance in
X- and/ dPNYIPPEERE oG pbRY i SoAPRhto tHe 5 g 2df tAET WS A ng chuck
Wi t hout wWdRyiver kapl e€Ra € af Fé£lly faSaktBYiANrédes £d At e&hYBK. opgb Hitrker

wor ds, during that allgnln of the clanpinpg pin, a snall gag r emai ns

bet ween }ate "BPESRAT BT ot 0TV E FEMWSPR pF MG ZRE FREIIRD Rddrlf ace of
the cl anpitRg aghuskt Jhisngafericht’ GIBY e Nsiim &sanBicBgeli in itnhd unt-her
pulled in into the opening of the clanping chuck hy nmeans of the clanping
nmechani SRTIKePELYNE 2t EIISHS -eTRSt fELTS B9 tHEI98fpPng i pF L HRE or of

the regiivigly hhBoet ar®k Nén Lok, akedndihher KeMdRIindPBRLNY t5e Used-f or

t hat punfosen Therebz, the work piece carrier is noved in Z-direction
t owar ds ftleetéranpfnghe iirdging idalilt yifhie PR tHveurPrdcBoFesrd e timeen

Z- di r ectirn 15kQPARTBEE £ODS I WhRd 10Y hBROEA TERARTILRTLSULLRCP dfieas on

top of the clanping chuck. I's way, the provision of neans that are

el asti caldnyn wedglingnforee -t ridet ijen Bamboes twhsdl Ispreadidedthem agaet

fol |l owi ng,. A k t he apparatus according to the invention w11
be furtEéﬁxh§s§§?§25£§3§?§q?% erence to the acconpanying draw ngs, in

whi ch: _ gU.S.patent No. 5,918,870 discloses a device for detachable
fastening of work pieces to be machined on a processing machine
having a pallet on which the work pieces are detachably fastened,
and which can be connected detachably via this pallet to the proc-
essing machine, wherein the locking between the pallet and one or
more quick-clamp cylinders is effected through at least one pull-

in bolt which are fastened on the pallet and which engage in



Fig. 1 shows a perspective view of a clanping chuck and of a work piece
carrier; Fig. 2 shows a first |longitudinal sectional view of the clanping
chuck and of the work piece carrier; Fig. 3 shows a |ongitudinal sectional
view of the clanping chuck with the work piece carrier |oosely put on; Fig.
4 shows a | ongitudinal sectional view of the clanping chuck with the work
pi ece carrier clanped thereto; Figs. 5 to 7 show perspective views of

di fferent enbodi ments of clanping pims;5Fig. 8 shows a perspective view of
a machining table and of a pallet; and Figs. 8a and 8b each show an

enl arged view of clanping pins according to Fig. 8. Fig. 1 shows a
perspective view of a schematically illustrated cl anping apparatus. The

cl anpi nglapparatnesnsonpm segraspbadpingaieptlacgeneral tlye dasigmatienpby

referencge,n ral . pi rjer weral |y i ed by
referen§¥1ﬁ§%§$hf“%b%ﬁ%ﬁ%l&gﬁgepfggﬁpéigr#é%?egggﬁé %%&V%ﬁgﬁgaﬁ?h a cl anpi ng
pi n 30 byroaeghsteaisiwdn cpriiheswoakd ptfeceairdackiey 40hgdnalbkid ipdestohocihe

cl anpi ng chuck 1. Suych.a clanpin arat us i s _preferab] nd particularly
Used | nOBOSFETETEA 10 G ey CHBP Pt & HREIAY SPTSCweE KT AR LA™ he

wor ki ngspeeagef whdamaihi ne teel ginek-shown)cylihaeebyhe aspide itetideencase in
the present exanple, the work piece carrier 40 can sinultaneously be the
work pi EEBEFRE &ML TFiie PAlAnBPAgtRRUEKISE O SPEEPPxBAT YT He heChi AeEool by
means kpeweanperase=rang nreizishown in the draw ngs, conprises a centra
opening 2 adapted to receive and_fix. the clanping pin 30 of the wprk piece

carrier 40. Fhe Rafpdit AeaSof 12n?ed dheifilif§es PR BREFEMEY dLTa CLBRPERY

=nserti RoyPekth S collpilsaRgSHr hase &fa theoelkappbpy shtieierd daappeavided
w th two annular surface portions 5 6 located in concentrlc.reFatlonshlp
to the BenPrhlowpermnty fixethéoahhtl kdsesurigc £286r PONELS, CHr LETy 6083

Z-refersgggé gfﬁgﬁiﬁ%‘%@&ﬁs to 91ign the position of the carrier relative

to the base along three perpendicular coordinate axes as well as
the angular position. The aligning means comprises first aligning
element pairs in the form of cooperating reference surfaces at the
carrier and the base, which define the position of the carrier in
the Z-axis. The aligning means further comprises second and third
aligning element pairs in the form of cooperating linear aligning
element pairs, which define the position of the carrier in the X
and Y-axes, respectively. The cooperating pairs each comprise a
wedge-shaped centering member and a counterpart member with a
matching centering slit. Clamping means is provided for clamping
the carrier to the base in a well defined position which is de-
fined by the aligning means. The clamping means comprises a plu-
rality of clamping members, each including a pin member fixed to
the carrier and a chuck member located in the base. The carrier
comprises a flat surface which faces the base i1f the carrier is
clamped to the base. The flat surface forms one of the reference
surfaces. Each one member of the second and third pairs is di-
rectly connected to the flat surface. Each pin member is also di-
rectly connected to the flat surface.

It is an object of the invention to provide a clamping appa-
ratus with a clamping chuck and a work prece carrier releasably

connected thereto whose clamping chuck 1is particularly suitable



pi ece carrier 40, i.e. they define the height position of the work piece
carrier 40 once the |l ower surface of the latter one rests on the surface
portions 5, 6. As can be seen fromFig. 1, the inner annul ar surface
portion 5 surrounds the opening 2 in a relatively small distance. The work
pi ece carrier 40 conprises a flat |ower surface 41 which constitutes a
reference surface resting on the surface portions 5, 6 and, thereby,
defining the height position, i.e. the Z-position of the work piece carrier
40 relative to the clanping chuck 1. The clamping chuck 1 is provided with
a connector 4 for supplying a hydraulic or pneumatic mediumto the interior
of the clanping chuck 1 to |lock and rel ease, respectively, the clanping pin
30 of therwpakl it eLins ayisiteins40whasewy | 4hdanaiphaiaedehaneiny keluvew i n nore
detail. Fi 2 shows a _|ongitudinal sectional view of the clanping chuck 1
and thesﬁﬂgk BF eter e st 289 Fh8121 anpi ng chuck 1 conprises a cup- shaped

| ower portiont8isan MiderPobiben 8f camnachedtiont b8 pAVRIAP A haRp8ndy
means of screws 7, and a _piston 10 supported by neans of (not shown) biased
spri ngs 2BR2EFABUE PHETD FortlieBR189 ?ﬂ%cﬁﬁﬁﬁ?ap&PF%ongc?sciﬁ?ﬂﬁﬁkﬁfLﬁPFﬁ a

hol | ow gph yndehsatt & agaetd RROLRELH Nchdowawar dg HLom 4 ey uprer sRokxtion 9.
The inner wall of the sleeve 12 defines the opening 2 constituted by a

cent r al 2B8APF nYoWsresididmiigaPubopey JkRAIANGEve 12 and the upper portion 9
are desi gned;as. .pive t L r I Xt ends
downwar ds in%% E§S?F§ﬁﬁér%§ggg§§ @%&%ggﬁﬁngggi%?%eéié?fdﬁiﬁﬁﬁﬁgpgo% 8 of

t he cl anpampichuakedratTise wipper ehanping uckaaping ponk I0ieatet gelradeto t he
work Pi gegoCarti oredhdct Br aukdedo W i Gyl dLeal. T ef anence iface
portion as weltl as wth an annular reference surface portion 37.°The
annul ar pief enéncehasralfiacehpowbrbnpBFcofcars ecl anplndipeat Bth riestpesagai nst
the flay,lo surface 41.of the wor iece.carrier;, thus,, the | ower
surface%gﬁ %\%Jé% et}\l/\%r{la&pégg RaF hay E{begeenr\ﬂ ighge AT e?nedr/eonrcgf,_ t akes a
wel | defiinedtpos) twirhonitt hheegaed to piwviclearppbagapeneBistical 0 reAil-
clanping chani sm 20 for clanmping the clanmping pin 30 conprises, besides
the alr ﬁgg HEA?T oned piston 10 and the coil springs (not shown), a
plurality ofiglargemgdakks thesdhendlamairgbhatts, lbharimveardoviegdrdh
radiallp,gxtendin bores 14 grovided in the wall gf t he sl eeve 12. In order
to enablg Fﬁeap?s%iﬁwgﬂ?gtSPB TAbYRd, CHRH ATt ReCHPERIID TR ERE fnot
shown) gprknNgsecd NdrAite AEEALEAOYE BPPRIILRADROSEOhOEcted [HELTHUr € chanber
17 is provided between the | ower_portion 8 of the clanping chuck 1 and the
pi ston $HAMFHRI pFleiTtr SavHaAbar £19T AT IR FPdEaGRI *RE | SPHIT IHEGn8t i cal | y
pressur tz8fpi k" £ﬁEﬁﬂdﬂfdaiﬁékero&h@h&&ﬁ%ﬁi%oEQGMié@ﬂfé&éﬁeﬁkabh%mgiﬁésure
chanmber 17 have %een omtted fromthe draw ngs. The clanping pin 30,

at t ache@PeXt RemBbtIeDHide CEREARL | ePeN Dy ifdans COPIGR L IR BIEN I BRPEL SRS a
truncat ed-conge shaped RO AP 3¢ pbocaled Rl wbhe hront end fr t gecl anpi ng
pin 30. The back side of the truncated cone shaped portion 32 fornms a

ci rcunf ELBRPLAY RHHAMBL133SoATWRERTT (e EVAAPFRAGPHRF QN 1B FESPRIAERAG i n
and fixiAgshhge CtAMHNGHRIR 3@ €RO ééﬁ%caﬂ%ﬁ%@%&@?hyyp&f%&éﬁ(HF t8dgee36 of
the clanping pin 30 is rounded. In the region of its rear end, the clanping
pin 30 EdapreBering fign KA gnipdnthe dPidrienshipele petanRimBPinTAE &nount of
taper oLnfpbh Lhey[d0oRBhL! AB-EEvaNT L eRhiROTLAGH, 3% B adiysted to
t he anmount of taper of the conical Tnserting portron of the central

openi ngw2th HoweVampindhaeefchent spof ot ofl @ iinglyefighed she hrldmpinot ®im ni nal
outer dj roi nr . S t te I.a t he
coni cal b?ﬂ?é%t‘ivér)]%k oPetcleo%aggé%gt g?éan%:rge?]tcreg’lrﬁgée%ﬁ%giggbf%%ggtcIr%grr%ircngrt‘%huck
1. I n anpyrtase,pothei arersenalindi aset ek -dfradid ofir ehop poemhen. 32 of the

cl anpi ng pi 01 r.eat er. than i ninal_ dia r . t r .portion 35
of “the ol iy Sty B PRoah I O AR R TR Sordl o St
c=anpi ngnpi hh80c angvirde ;ekbrnéswpus sgacentietisngeobeshet ot aff@tngpopicom30 i n
the cent=al_opening 2, while the rear portion 35 provides for a.fine
centeri RG-TO-exactTy godi't PoRETI §°ad] Ust®"$hé "€l 3ipt 1g” giwr 30 bSEh 'R X- and
i n Y-di eeempong. chuck Ekervingoades t-odierahlient Beopl asmbarg, heddes Thet 0 be
radiallﬁ moved i nwards .into tgeir operati.ng position, the piston.10 is
provi dedt PR GrPHhAS F&§ PPE&sBr e T ddé 182V TAP P presTties 66r L8 18 i s
desi gnednhsusbnt hat dge iclpaspi BB bal 4o ikhy ahacsekich oekd nglys el doicpibheir
operating position once the piston 10 is in its |ocking position. Below the
above nentioned pressure surface 18, the piston 10 is provided with an
annul ar groove 19 into which the |locking balls 15 can retract when the
piston 10 is in its release position showmn in Figs. 2 and 3. It is
understood that the clanping pin 20 can be readily inserted into and

o o e o o - " - .



The upper portion 9 of the clanping chuck 1 conprises an inclined | ower
surface 21 and the piston conprises a correspondingly inclined upper
portion 22. Together with the sleeve 12 extending up to the |ower portion 8
of the clanping chuck 1, such a design results in a very rigid assenbly by
means of which very high pulling forces can be realized w thout any

noti ceabl e deformati on of the upper portion 9 of the clanping chuck 1.
Moreover, the one piece design of sleevé 12 and upper portion 9 of the

cl anpi ng chuck 1 ensures that very high pulling forces can act on the work
pi ece carrier 40 clanped to the clanmping chuck 1, w thout the danger that
the work piece carrier 40 noves in axial direction, because it is not
resilient theZchmpnng(anihavaogteagagew'@kﬁmpmmga$y$neﬂstingrnpnxlseparate

cl anmpi ng_b Furthernnre anks to the co |nuo iece design
of “the 97 oBos S55aL Gehindy Be.  HETETRLe e ehoRbet 9 1 SRR g

Bef ore phes Qiﬂﬂifptét@ezﬁﬂrfte?&ocaﬁebElarﬁﬁﬂﬁaj eﬂqurkt ant Re epdfsaly-openi ng 2 of

t he clanpln chuck has . to be cparsely aligned to the openin

Ther oar BLFoCE Ao sor RioidiuG ShEr PARTRAMD BeLT AN BT el oRFALT OE IS Ehe

cl anpi ngefbusk dpednQ dMsekt c0Bmping Séhidie i6l/ampi BFaptd 3o ise aALSEHY

centered due to the fact that its front portion 32 engages the wall po=tion
3a of tRalévnfebprmef upon pctixptipy ?ﬁNQWQJﬁlgmBFHEh@e%%ﬁﬁt%ﬂ ShdrEng 2.
Since thgeanpuni of draperiagbihhepisomitPtd @Rnd2al Sopanahg tahd RemmoUNt Of
taper of the inserting portion 3 of the central opening 2, and since the
wor k pi 62BeeHFEY ebhAVIIK REEES AARTHOF | TIMIAS 558 ERBRACRIPOIE i &ft i on of
the cl agpibng; PhPind dMick tReveRpt £&! aoz)faﬁlf&t%onastbﬁem&%tt@qtntrﬂs%s
between the front portion 32 of "the clanping pin 30 and the wall 3a of the
i nserti Agapobetbem s wifadse ofethealobpari Ry Zarﬁﬁefhée%é%eomﬁth?Iﬁuﬁéace
cont act a f e i angd; eptra
openi ngpgwiggpggﬁltlée)lcyl% glﬁut:ﬁ Fgm%‘?%‘?]hr@n%%ngt egggse (%rqa p |nt cont act .
Upon cohernued insertion of the clanping pin 30 into the central bore 2 of
t he cl anmpi ng.,chuc a f.in nt er.i f I n X d
YﬁdlrectlonsTﬁsgac%Qﬁn)%%&ﬁegdggdéf lﬁgiﬁhfgﬁgﬁge%g? %%egééhi F&ﬁcg?gg cone
shaped pbati the 38l afipirte pdnadpi dgspymed. inhercdby, wahethaariporan @iigd of
t he cl apping_.pin_30 holohedrall rests the wall, 3a of the conical
nsert| AGSPoF L TO G or (e 865t 131 Fopuhiny 2 TasCHT Serr g HE B e
cl anpi ngnpbntB@ operciraserf shehclhapimg gapck \mtthoatvm:ldé hwaf k tmtemena@ Ol to
0. 02 nm exi sts etmeen t he annul ar surfac or. |ons servi
7 rof or BhtE. FRRUEIPET IS BOEPBH G RPACE AT GEPERGTRRIR R Aheter 40
after femegﬁeﬁ@emfr@hetnnaﬁ@ehgrglﬁla@pémgnﬂIgapmméhapn§CEE£wwéneﬁhe4®ote t he
clanpin? chuck_1, i%g when t he work glece carrl r 40 rests onl th its
BACE

i nher ent“fasE* dingnpicng BRESR 92T EST A7 FBRohAP | FUETRFE 8 i s
under st a@dmt;bﬁg thecgaprnd sshapn ik Nrém@ved \Jh%ngltﬁat tYaleyagg e at a_ci ffe:m-
clarity's sake, Referred to she claqgln this nmeans that the

r ef er enEBeEUPRLERT phit tig® 3PSoPPERRD %ﬁﬂﬁﬁbcﬁﬁﬁpgﬁg SRYG Ny geags of
Zr ef er enge @iaﬁtﬁﬁu%'t@éﬂ@iﬂﬁsﬂ' ,NwBBrebPWei S nﬁatt(é\tﬁatthélaglﬂy&:atfy AN fraee
portlons 5 6 Db e above nentioned, anount of between 0.01 and 0.02

when t h&l EF‘Ehﬁg n@l‘bﬁﬁ%@rl &t 68§eF?g%%%éajt éde rlampPing h%lﬁ‘tc%rﬁf%ﬁ‘ldl F‘ﬁ%
force, kBherhiheos&MAp!iORRRUNGC2 Shat LGN MEeBYGK dne RRPANG REeON the
design, the size and she di nensioning of the clanping apparatus, the above
nentlonééréaﬁrsl%dﬁpﬁ%ﬁ3Fﬂmﬁfﬁﬂﬁ60tloﬂ3t°WﬂRﬂﬁ’tP?nF@émPén@ _CgR@@¥ 6. 005 mm
and 0. 11€E‘fhét'éo&%ﬁ%”éﬂf%%@etQ@Et&hgn|£WE”ZJ%H&Eé€§ons£8§ Made Pigae
carrier 40 does not conpellingly have to be flat, but that 1t can conprise
di ff ereatisutédcles Hral/amrrgisaneding npoy fadn a|r§a§npy toheo k| Hmpinigrappar at us
still behngl nphtsnfeleasedyst gley; Lhal 2 ganaW Lhip Lhe abova Jmnli oned
limts exists etmeen t coaxial surface portions serving as Z-stop
nenber srefithent| ampl iy rsitdknlcaande t et slunf aveidréas of the work piece
carrier 40 that Ny L8ur [ guch
that the c|ag%|%§g§?%qégng§ ﬁi%ﬁgé?égéﬁéﬁ) Yigi%gggf%ﬁéévégﬁ?éi glearance
to the ithsettveagt portion Peoffurhbecemtsalimpbnivagi2reFaremes ta tthesac-

under st f e £n ce portion 37 of the clanplng pi n 30,
constltgggﬁ Q?% &Z§ ereric(';L?l %gﬁégf has not conpellingly to coincide with
t he bottontsurface 41 of the work piece carrier 40, but it can, if
appropriate, be recessed or protrude therefrom depending on the desi gn of
the clanmping pin 30 and/or the work piece carrier 90 and its bottom
surface, respectively.



Fig. 4 shows a | ongitudinal sectional view of the clanping chuck 1 wth the
wor k piece carrier 40 clanped onto it. In order to clanp the |oosely
inserted work piece carrier 40 to the clanping chuck 1, the pressure in the
pressure chanmber 17 is reduced, with the result that the piston 10 is
pushed down into the position shown in Fig. 4 under the influence of coi
springs 23, 25, as will be described in nore detail herein after. Thereby,
the clanping balls 15 are radially novegl 4 nwards, as is known in the art,
where they rest on the shoul der 33 of the clanping pin 30, thereby pull=ng
the latter one downwards. Under the influence of the high pulling force of
up to 20 KN, both the clanping pin 30 is increased in | ength sonmewhat, w sh
a sinul tanew%ﬂeprs@ﬁ% of pelsp8bal®s afiewaRd hheysaplsdldnhsahapedokngerting
portion 3 of the central opening 2 is sonewhat w dened. The result is than
the cl anprhgPpe®e 3RIESFil led into the central opening 2 sonmewhat deeper,

w th the work; pi I ere i I k i t n- - 19
(1 its £l at Bbt ron S Sod 41y YR S P bortTone 2% of the

cl anpi nglehptky 1chudy \Bngy ofs tResvepk . piEnes carlféewor k pi ece carrier 40 is
posi tioned n o Y. - Y- di ti y . I - di r ion. In

ot her mords:ﬁ#%én%fiéﬁﬁ§ﬁ1§§ﬂg%%ga£éﬁﬁ<%ﬁ%gﬁggggrg#%g %% %&%|$#3@ égg to the
cl anpi nghobkickitlh i theX-wearkd pYdiceechtroisr ilomedgnphisbed wi t hout and cl anpi ng

force acting.on these two el enent ile the novenent_ _of the work piece
carrier 40 TFED df G SR aLEUTHIY LIRSr e RERaoT CoT o by W ORIRISE of ¢ he
mat er i akhetrstith tyhofwddxe pdkeasptagr i n A&mgad @hekbeogc! anpi ng chuck 1 in
the region of,its inserting portion 3 of the central_opening.2. .The

el ements of %h%ﬁtl%ﬁﬁ?ﬂgSQ%HaPsfﬁ%e%%gﬁﬁf?fwsf8? ?htf%%%ﬂéfggﬁdﬂwgpgﬁf are
adj ust edft el easindtgiars; as far as di nensi ons and shape is concerned, in
such a way that t?e reduction of the width of the gaﬁ,s be en the fl at
bot t om sur f abtd 418 G iFe IBEKSBRELE At Pt46 BAGTTRERS ah6r P odhs 5,
6 of thgachanpisgdichuck 1 to zero, after the fine positioning of the
clamping pin_30 and, therewith, the work piece carrier 40 in X- and
Y-directi onsEi9s. r&h1anfe e gacht FRPY 2o, 8R G008 V1AW t PE tHATHING BLNE he
materi ahcghagihgity ®fg.the clanping pin 30 as well as of the clanping chuck
1in the region of the central opening 2. Thus, and in contrast to clanping
appar at uses b¥d+¢ he s daPershechEvheriewrfepeftheBatical lar dldbgstical |y
resilient iogZ: dlfetld Qpaavento e aMided BLanLFLy- cdhp, S ng a

| ongi tudi nal sectional view of the clanping chuck 1 together with the work
pi ece carpirRindCchyAEEharivdlgt 8espanatiasulbar Ipfarsoce heussidl dpeindgs 23, 25
are evi 4enk plhes ARl 0% Rekg) pr ol dethdedr ol askodeddie RiiAn 39, and
responsi bl e ?or the pulling force exerted on the clanping pin 30. For
clarifylhg vhek destem aafrniles 4P abpi prepcivlask witht heclefping deino 30heydr awi ng
shows a [ RV taken, Tht h iyl i pngs lL.ampi ng chuck
1 whil emgﬁggr?gﬁfhlsélrg\ghs g\%/rs}kagggg?i%#ﬁe\%oév% ?gﬁeﬁgbfe m%(}enr{%agﬁh%cent coi l
spri ngscoampheg ctlanpi g Suebkalclampirid appeyendsngs opréeferatdquianddpput | i ng
force, h.the nu r. of il | hgs t hei.r. ri force can he

ol oct el ot R A " neg S BRI A b Bt R Tl o 208 E

provi dediasecam tiee seerkiing tlreal ef ta snadshiofe Eiogl 4nowhshr@vrt)wo Theirkbgpri ngs
23, 24 are,grianged coaxial Ly one.ln.the other one.  For comensating of

t or que f8rtes’t ha nayehe exert B6°To T he uﬁbe( portion ot~ 176 Eﬁgnping
chuck 140t benws e Nigpreensd yobedtAgetsticalileceoppesite coil springs 23, 25 is
different. Preferably, the clanping . chuck IS ovided with lurality of
coil spri ngsrhé?/e%%}“%ingt F?‘Hﬁ&‘egPaT‘grﬁe gcl 'e%cﬁpagﬁﬁaT%&”fn& té’)?irr%we, to
reach hhgbnpukhdi@ g GRS anfr acti sRohasi rs hown drbatings | cdatp0fsekb acokh-
springs should be used, i.e. 8 outer coil springs 23 and 8 inner coi
springst33al RBFRREZ FRETEAGhD PRIV 106t Fatti ORI REERRE"Y Bifford Phat the
cl anpi ngheeghanisiecandrake rhingh pud Ligef erreescduent & dde onre opisecgedesi gn
of the sleeve 12 and the upper portion 9 of the clanping chuck 1, and due
to the éF%ﬁ%@n@sb%]q%9¥9§lbépﬁ@rgéﬁ%i@%ﬁF%Q$ theT8FekVR X TgsSemdi &PPy

Wi t hout -¢L@BI A§Chuck 1 is provided with two annular surface portions 5,

6 located in concentric relationship to the central opening 2. The

annular surface portions 5, 6 serve as Z-references for the work



In order to renove the work piece carrier 40 fromthe clanping chuck 1, the
piston 10 is pneumatically or hydraulically noved upwards, against the
force of the coil springs. Thereby, the clanping balls 15 are released with
the result that they can nove back into the groove 19, freeing the clanping
pin 30 which now can be pulled upwards out of the central opening 2 of the
cl anpi ng chuck 1. The cl anpi ng nechani sm havi ng been rel eased, both the
clamping pin 30 and the upper portionmof the central opening 2 of the
clamping chuck 1 revert to their original dinmensions due to their elastic
behavior. Figures 5 to 7 show three different enbodi nents of clanping pins
30, 30a and 30c, respectively, which a=a suitable to be used in

conbi natdiere whtrhiarl amgel pal Iteieycdmﬁ;hsi tige Sevieyhal polsdrpongoPi tise whik
upper nost, cl anpi n shown corre nd t he enbodi nent

O ous st <G CRE TRbr B O T LPHEEORpFFERS OF B deECp0r PO S R he
shape oftha tsiwttieaéegoconend @, @anther t:ag be -sdén ﬂrfd)mX-FJ.QndlY-ﬂlilé etingmns and
| ocated at the rear end of the cIa ﬁgg 30. The cl.anpi ng n 30a shown

in Fig. 37¢dfpr FEEEAGE PRE-1¥ar éHéT SHRF APPUWuACAPd EotRL StRFed

portion,sdanQ digfRhéécathy RPOPikeeSHEFALEr MU tdRiRT 1388 ANcide whape of a
segnent of a truncated cone. It is understood that only the frontal surface

porti on 5 3¢anbeWBbeh FINFHIFULES AnFPECYMCT cHTIGNE FESRIAAAN iThe hi s

vi ew. HaMgM@ke bBrEifns 68, SﬁQMkﬁgth@?eﬁ&f”ﬂéfﬁhﬂﬁd"t%@ahéﬂ Bt Sh&€ition,
el evational view, both surface portions 35a are visib % neans of these

sur f ace ipért itbasZ3Basithen Hfarisiengopkne 3ece mrm@rcéﬁt é?édtbve n@artsheof t he
coni cal dl%?n%r anghﬁgﬁtionrﬁge A e nGephh A prs!ﬁ'?lgalv%dgg' Qit}jr) 1Y

direction o preferab in XdireCtion or in rection. In or er to
enabl e ttee dl énpl ﬁgpplyurm)aa amuinavélswpr agee perttiiconed3sa, teesipecinteel y, to
be properl d isece t he
cl anpi ngtrl;?}én%gogﬂlgscggg t]{:q 2 %?%}%re rall\%; e% %{)pgggéééﬁ %Jt%éned

porti onshd9 cladppbedpinm :an c@ga@edoby piewemArmrersidfl | as vobl .belhmx-
Iowerrmt | a n accor |n fFig 7 is provided at its rear end
wth a gggplﬁo)rg ?%nnb%g% hlanwmr?g t e£g1"|ape of a truncated cone. However,
t hat surfaceFmgrtPoslhc’:}Esc dhdsonari tadt gal dsaneteralabdetv 6f 1the éﬂa?npmngsnal | er
t han the_ oute er of the surface porti 35 of the cla |n 30
hccor di RRE fi GPAsERS e e R Eabfrer ol dhe 20porads CufihI L %o ng
el ement pM:LTsIé@Uh auy- @Bm@dlmean@oaesa:m @ni:ng dppreat pet i dhes ceaid digd
apparatus b |ng inits cl anpegwstate i if the flgt bot tomsurface of
the wor K%ité@Ce tRYFFi BPTTEGt & &Y FRanT- ?Ef%‘?reeﬁ%:se suPfacé Bb?‘f%n“s ot he

cl anpi ngoeiteekbyam@ans i ¢ t it 8QiodR) 0bifsdd tepBngsMBhexhst sphet wasri ibhe
truncated cone shaped portion 35c of the c-anping_pin 30c according to Fig.
7 and tHe cofi EBPS nE‘é‘?H‘?ﬂg $drt PERVEISE it c?eﬁ‘torlérlowoﬁ@%i*%i’flzc%lr t he

cl amp- g ichuek12 fJEbﬂectlﬂng | sireadaf £bsh n&@f@ﬁedego\ﬂtwn agt rec atrp@rcone
shaped port| on 35 e cla p| n 3C according to Fig. coul d be

equi ppedalilt REf BOR SiPTYR r’% SatiieRs 883 PRERIY &}%‘SBFt‘ét%‘éd?ﬁérﬁ $h-a -
17 trumtle@oﬁemﬁuo@ye&gbylrdir%tcrallb%@él ahongs the J aar aﬁsrm@eﬁ%bé&f gole

cl anpi n% pin 30, for aligning it in X- and Y-directions shows a
per spectiif® i 8heofeaigrrhiaf iy PghPEea® fé%ftﬁ%@&lmrhwh@mbmmu ng chucks
I, Ta, |d-and he o28eM8 ladfird® WREK P e LA Rked3. 18akdad Apallet in
the follow ng, equipped wth four clanping pins 30, 30a, 30b and 30c. Qut
of the fig#o chanpPrigr ppet 30 8304, tBebchaiP 30, chusk firont nost cl anmpi ng pin
30 correspon t I r-Qvi h d cone
shaped porti gﬁ%‘%pb%%f %t%%ﬁ% t 3 % %lr?nﬁxéa% %%?r%%t%%éjns i's

cl anpi n@igice 30rsées @%eiforzirgivrid@dc@ithea pay }igtd 4B aRave hgrdeen laigeed to
t he mac table_42.--The | at.e i.ns re
desi gne glctggpd?%gg? o‘g(%]h:L fe nb%hnght E%O%P%%%ge%c% sgg@ﬁggﬁéﬁ?ﬁng t wo
di anet riXdal Mpeopposite safd@reepenriians Boat iand 337510_,f tegpetampiiy ,pinn t he
shape ofyqa segent.of @ truncated gope,, whereby agaip.oply the. IJontal
surface portions %a B%b respectively, aré visi Fe! Fear nost

cl anpi ngigim 386us, ftlmal 1oywen:cau're€$1penel$ ¢0 tihe venbodiirent caccoedi ngerve Fi g.

7 d act I nbe hout ' t [
{uncti ons GF b1 EoBrrgr CRE- paiTet 37Fb! (RE HaRhFRonG T AoT bz eaard 26 10

the clamping pin 30.



Fig. 8a shows an enlarged view of the right clanping pin 30a, and Fig. 8b
shows an enl arged view of the left clanping pin 30b. These two cl anpi ng
pins serve for determ ning the angular position of the pallet 43 around the
origin defined by the clanping pin 30. Thereby, the surface portions 35a of
the right clanmping pin 30a align the pallet 43 in Y-direction, while the
surface portions 35b of the left clanping pin 30b align the pallet 43 in
X-direction. As nentioned before, the 2€arnost clanping pin 30c serves only
-or clanmping the pallet 43 in Z-direction. Even if two cl anping pins 30a,
30b are provided In this enbodi nent for determ ning the angul ar post-or of
the pa-let 43 around the origin, it could be sufficient to provide only one
cl anpi ng pi re fdrantgiing mutpasEsmmewﬂur claheidgstiye ahtmmirnampgjensot com- 18
of the clanpin i.ns shown in Fi and dISCU sed erein before has the
Sdvant AGELTRE B UBSETE: 2 008HY TR IRGR POCOR e RO GRiar 't he

pa: : et gpdings amm@h?m?ur Sa b@ﬁaamftyz her rml?m@mglnsapns ctenges $ﬁambe
pallet are c ensat e or t he correspondin | anpi n ins ests

carri edtdat ?i&%tﬂ%s%ﬁ&bﬁ@&?lﬁﬁgel%rﬁﬁﬁﬁéiiﬂ Q¥ﬁg éb??d@%gﬁgr%%(ﬂﬁ$végﬁdof a
cl anpi ngn piRe 3Pa1 desi @ned saeeoeding 10 e rewbodhaBné e Fhibtdd Q@Nto
equalize thermally caused exgansions or dinensional_ deviations of the

pal | et B3 TpVed fIaRch dbeoPiatoforee mh tBesi(Rel shevR) aRfiifgsehdeks 1

di scussegle hgs £d nslRfOLP PRI BRaPEEs ISP ROLreQBNREE SENAWYe TEANS f Pho-
determning the angul ar "position around the Z-axis of the work piece

carri ervigeddreieientpithg erueksredtden e Pr siicdedanpieh HdTordprinsethans

for detgfgining Notnd @r%s%h?epgﬁéﬂ&n 17n &n %@dhyagéuffééﬂr}s’orb'ﬂrneﬁj-so the
angul ar” position around the Z-axis, with the result that, I'f appropriate, a
wor k pieeeicalty erraspuirigednl ?oon@l@ltnaqw|8n@a|b|en the @@sleefamp@dmweﬂh‘eo
clanpin dy it
understoo%fgﬁ%?tﬁgég%gﬁghcggégég t F%%glg@ggégér?@@hd%q$3h%%£8FOV|ded
W th suitablBhgaslianponigngineads, amhﬁﬂﬁhytbhEhelaapkngnqna1ca&mues éblyyfor a
coar se £05|t|0 |nq30f t@ﬁ mork lece C rrlertegut notsﬁgrcg fine

rew ;Lses a nca ortion 32
p05|t|on|n% e clanpl pi i- wou TINAvE Tt hR" Qe ad ShowR Th Fig.
7 and dlscanse@chtt rtkreorfrmmtl endthérﬁw tdi_ampmglﬁlnPMEl\mheCLHNd\llederf

| anpi t K carri
D B8 PRAL AL SOMR R ER g S APL O SRR RO SRt T el
bott om SlhldSlflM@r a8l conpriichi BHeacTimpRiNPapiles peoLovdpbnyl frpmrsaind fiat

bottom surf ai d cl anpi chuck conprisin central openi r
ocervi HBE S & Siingg Sarn 0t CEh He tior Bt ECaR N Ter S AR 28 €6 cal
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- 20 2. danping apparatus according to claim1, characterized in that
said gap between said flat bottom surface of said work piece carrier and
said surface portion of said clanping chuck serving as a Z-direction stop
menber has a width of between 0.005mm and O 1mm 3. d anpi ng apparat us
according to claim1l1, characterized in that said clanping pin conprises a
surface portion constituting a Z-reference which protrudes above said
surface portion of said clanping chuek serving as a Z-direction stop nenber
by an anount of 0.005mmto O 1lmm after said clanping force free alignnent
of said clanping pin in X- and/or Y-direction. 4. C anping apparatus
according to claiml1, characterized in that said clanping pin conprises a
front surfacenpordeortcseaniblg akeactaapiey Ganltler iAgtpobé i pad aid ya moead

sunface BOLLLON, SEL NN 250 LS ConLerl g AGLiLon 101 arml g cpparalus

sai d cl agphngnpinchised harsftape shirfaté urgated sceRessure surface 18 is
designed such that the clamping balls 15 are self-lockingly held
in their operating position once the piston 10 is in its locking
position. Below the above mentioned pressure surface 18, the pis-
ton 10 is provided with an annular groove 19 into which the lock-
ing balls 15 can retract when the piston 10 is in its release po-
sition shown in Figs. 2 and 3. It is understood that the clamping
pin 20 can be readily inserted into and removed from the central
opening 2 of the clamping chuck 1 once the piston 10 is in its re-
lease position shown here.

The upper portion 9 of the clamping chuck 1 comprises an in-
clined lower surface 21 and the piston comprises a correspondingly
inclined upper portion 22. Together with the sleeve 12 extending
up to the lower portion 8 of the clamping chuck 1, such a design
results in a very rigid assembly by means of which very high pull-
ing forces can be realized without any noticeable deformation of
the upper portion 9 of the clamping chuck 1. Moreover, the one
piece design of sleeve 12 and upper portion 9 of the clamping
chuck 1 ensures that very high pulling forces can act on the work
piece carrier 40 clamped to the clamping chuck 1, without the dan-
ger that the work piece carrier 40 moves in axial direction, be-
cause it 1s not resilient in Z-directicn, in contrast to clamping
systems using a separate clamping ball cage. Furthermore, thanks
to the continuous, one-piece design of the sleeve 12, the sealing
0of the pressure chamber 17 is simplified.

Before the clamping pin 30 can be inserted into the central
opening 2 of the clamping chuck 1, it has to be coarsely aligned
tc the opening 2. Thereafter, the work piece carrier can be low-
ered downwards onto the clamping chuck 1. Upon insertion, first,
the clamping pin 30 is coarsely centered due to the fact that its

front portion 32 engages the wall portion 3a of the conical in-



6. C anping apparatus according to claim4, characterized in that said rear
surface portion of said clanping pin has the shape of a truncated cone
surface adapted to align the position of the clanping pin in X- and
Y-directions in cooperation with said conical inserting portion of said
central opening of said clanping chuck. 7. C anping apparatus according to
claim4, characterized in that the maxi mal dianeter of said front surface
portion of said - 21 clanping pin-islygreater than the m ninal dianeter
of said rear surface portion of said clanping pin. 8. C anping apparatus
according to claim4, characterized in that the rear portion of said
clanping pin conprises two dianetrically opposite surface portions adapted
to aligsegaiflgchanpidg Pidf itheXceOk r¥i dopecinire.. 3inCkatipe ngn@aparcdt us

according to claim4, characteriz in that. the rear portion of sa
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and Y-direction. 10. C anpi ng agparatus according . to claim8 or, claim?9,
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segment s@kt@ohr YACRKEL1GRMANg pin 30 into the central opening 2, a line
contact results between the front portion 32 of the clamping pin
30 and the wall 3a of the inserting portion 3 of the central open-
ing 2. In the case of a line contact, the danger of damage to the
clamping pin 30 and to the central opening 2, respectively, is
much lower than in the case of a point contact.

Upon continued insertion of the clamping pin 30 into the cen-
tral bore 2 of the clamping chuck 1, a fine centering of the
clamping pin 30 in X- and Y-directions is accomplished under the
influence of the rear truncated cone shaped portion 35 of the
clamping pin 1. Thereby, the rear portion 35 of the clamping pin
30 holohedrally rests on the wall 3a of the conical inserting por-
tion 3 of the central opening 2. The dimensioning of the clampihg
pin 30 is chosen such that a gap S with a width of between 0.01 to
0.02 mm exists between the annular surface portions 5, 6, serving
as a Z-reference, and the flat bottom surface 41 of the work piece
carrier 40 after fine centering, but before clamping the work
piece carrier 40 to the clamping chuck 1, i.e. when the work piece
carrier 40 rests only with its inherent mass on the clamping chuck
1, as it is shown in Fig. 3. It is understood that the gap S shown
in Fig. 3 is greatly exaggerated for clarity’s sake.

Referred to the clamping pin 30, this means that the refer-
ence surface portion 37 of the clamping pin 30, serving as a Z-
reference of the clamping pin 30, towers above the annular surface
portions 5, 6 by the above mentioned amount of between 0.01 and
0.02 mm, when the clamping pin 30 is loosely inserted, i.e. with-
out any pulliling force, into the central opening 2 of the clamping
chuck 1. Depending on the design, the size and tThe dimensioning of

the clamping apparatus, the above mentioned gap S can vary within



11. d anpi ng apparatus according to claim1, characterized in that said
central opening of said clanping chuck is designed as a continuous snooth
bore. 12. C anpi ng apparatus according to claimb5, characterized in that
the mnimal outer dianeter of said front, truncated cone shaped surface
portion of said clanping pin is between 3 to 15nm snaller than the maxi nal
di aneter of said conical inserting por tion of said central bore of said
cl anpi ng chuck. 13. d anpi ng appar at us é%cbrding to claimb5, characterized
in that the anount of taper of said front surface portion of said canping
pin corresponds to the amount of taper of said conical inserting portion of
said central bore of said clanping chuck. - 22 14. Canping apparatus
accor di M4-45 dEHSt, ecHaraREwssr éd G0F fRagndal dl dinpitng spindeddprides a
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still being in its released state, that a gap within the above
mentioned limits exists between the coaxial surface portions 5, 6,
serving as Z-stop members of the clamping chuck 1, and the surface
areas of the work piece carrier 40 that are intended to rest on
these surface portions 5, 6, such that the clamping pin 30 can
align in X- and Y-directions without clearance to the inserting
portion 3 of the central opening 2. Further, it is understood that
the reference surface portion 37 of the clamping pin 30, consti-
tuting the Z-reference thereof, has not compellingly to coincide
with the bottom surface 41 of the work piece carrier 40, but it
can, 1f appropriate, be recessed or protrude therefrom, depending
on the design of the clamping pin 30 and/or the work piece carrier
40 and its bottom surface, respectively.

Fig. 4 shows a longitudinal sectional view of the clamping
chuck 1 with the work piece carrier 40 clamped onto it. In order
to clamp the loosely inserted work piece carrier 40 to the clamp-
ing chuck 1, the pressure in the pressure chamber 17 is reduced,
with the result that the piston 10 is pushed down into the posi-
tion shown in Fig. 4 under the influence of coil springs 23, 25,
as will be described in more detail herein after. Thereby, the
clamping balls 15 are radially moved inwards, as is known in the
art, where they rest on the shoulder 33 of the clamping pin 30,
thereby pulling the latter one downwards. Under the influence of
the high pulling force of up to 20 KN, both the clamping pin 3C is
increased in length somewhat, with a simultaneous decrease of its
diameter, and the conically shaped inserting portion 3 of the cen-
tral opening 2 is somewhat widened. The result 1s that the clamp-
ing pin 30 is pulled into the central opening 2 somewhat deeper,

with the work piece carrier 40 moving downwards in Z-direction un-



ferential shoulder of said clanping pin. 15. C anping apparatus accordi ng
to claim 14, characterized in that said actuating piston is axially novably
recei ved between an upper portion of said clanping chuck and a | ower
portion of said clanping chuck, whereby said actuating piston is biased by
means of springs resting on said upper portion of said clanping chuck
towards said | ower portion of said clanping chuck. 16. C anpi ng appar at us
according to claim 14, characterized-irl4 hat said actuating piston is
pneumatically or hydraulically novable, against the biasing force of said
springs, froma clanping position to a release position. 17. C anping
apparatus according to claim15 or claim 16, characterized in that said
upper penrti easof1saisbtl @npiuigacbuek cosmps igexna Baklfewe cybitibrica, sl eeve
menber whose interior constitutes said central opening in said clanping
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at least two dianmetrically opposite helical springs are - 23

directions is accomplished without and clamping force acting on
these two elements, while the movement of the work piece carrier
40 in Z-direction is accomplished exclusively by making use of the
material elasticity of the clamping pin 30 and of the clamping
chuck 1 in the region of its inserting portion 3 of the central
opening 2.

The elements of the clamping apparatus essential for the op-
eration thereof are adjusted to each other, as far as dimensions
and shape is concerned, in such a way that the reduction of the
width of the gap S between the flat bottom surface 41 of the work
piece carrier 40 and the surface portions 5, 6 of the clamping
chuck 1 to zero, after the fine positioning of the clambing pin 30
and, therewith, the work piece carrier 40 in X- and Y-directions,
is realized essentially exclusively with the help of the material
elasticity of the clamping pin 30 as well as of the clamping chuck
1 in the region 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.

From Fig. 4, showing a longitudinal sectional view of the
clamping chuck 1 together with the work piece carrier 40 clamped
thereto, particularly also the coil springs 23, 25 are evident,
these springs being provided for biasing the piston 10 and respon-
sible for the pulling force exerted on the clamping pin 30. For
clarifying the design of the clamping chuck 1, the left side of
the drawing shows a sectional view taken through the coil springs
of the clamping chuck 1, while the right side shows & secticnal

view taken between adjacent coil springs of the clamping chuck 1.



provi ded for biasing said actuating piston, whereby the w nding sense of
opposite helical springs is different. 20. C anpi ng apparatus according to
claim 19, characterized in that in each case two helical coils are
coaxially arranged. 21. C anpi ng apparatus according to claim 15,
characterized in that the bottom of the upper portion of the clanping chuck
fac ing said actuating piston extends fromthe center radially down wards.
22. A cl anpi ng apparatus, conprising-atld east two cl anpi ng chucks, a work
pi ece carrier adapted to be releasably connected to said cl anpi ng chucks,
having a flat bottom surface and conprising a plurality of clanping pins
protruding fromsaid flat bottom surface, said clanping chucks each
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upwards, against the force of the coil springs. Thereby, the

clamping balls 15 are released with the result that they can move

back into the groove 19, freeing the clamping pin 30 which now can

be pulled upwards out of the central opening 2 of the clamping

chuck 1. The clamping mechanism having been released, both the

clamping pin 30 and the upper portion of the central opening 2 of

the clamping chuck 1 revert to their original dimensions due to

their elastic behavior.

Figures 5 to 7 show three different embodimerts of clamping

pins 30, 30a and 30c, respectively, which are suitable to be used

in combination with a large pallet comprising several clamping

pins. The uppermost clamping pin 30 shown ir Fig. 5 corresponds to

the embodiment discussed already herein before; it comprises a

surface portion 35 in the shape of a truncated cone for centering



23. O anping apparatus according to claim22, characterized in that said at
| east another one of said clanping pins is adapt ed to align the work piece
carrier only in X-direction or only in Ydirection, whereby a rear portion
of said at | east another one of said clanping pins is provided with two
dianetrically opposite surface portions. .AAy. A UR AA ?. AR Ahe. A
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portions 39, adapted to be engaged by a wrench or similar tool.
The lowermost clamping pin 30c according to Fig. 7 1s provided at
its rear end with a surface portion 35c having the shape of a
truncated cone. However, that surface portion 35c has an outer di-
ameter about 0.1 to 0.2 mm smaller than the outer diameter of the
surface portion 35 of the clamping pin 30 according to Fig. 5.
Thus, the clamping pin 30c acts as a simple clamping element with-
out any centering and positioning function. The clamping apparatus
being in its clamped state, i.e. if the flat bottom surface of the
work piece carrier rests on the Z-reference surface portions of
the clamping chuck, a gap in the region of 0.1 to 0.2 mm exists
between the truncated cone shaped portion 35c of the clamping pin
30c according to Fig. 7 and the conical inserting portion 3 of the
central opening 2 of the clamping chuck 1 (Fig. 1).

Instead of peing prov:ded with a truncated cone shaped por-
tion 35, the clamping pin 3C according to Fig. 5 could ke equipped

with four surface portions 35a in the shape of a segment oI a
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truncated cone, evenly distributed along the rear periphery of the
clamping pin 30, for aligning it in X- and Y-directions.

Fig. 8 shows a perspective view of a machining table 42
equipped with four clamping chucks 1, la, 1lb and lc, as well as of
a work piece carrier 43, called a pallet in the following,
equipped with four clamping pins 30, 30a, 30b and 30c. Out of the
four clamping pins 30, 30a, 30b and 30c, the frontmost clamping
pin 30 corresponds to the one shown in Fig. 5, provided with a
truncated cone shaped portion 35 for centering the pin 30 in X-
and Y-directions. This clamping pin 30 sets the origin once the
pallet 43 having been clamped to the machining table 42. The two
lateral clamping pins 30a and 30b are designed according to the
embodiment shown in Fig. 6, each comprising two diametrically op-
posite surface portions 35a and 35b, respectively, in the shape of
a segment of a truncated cone, whereby again only the frontal sur-
face portions 35a and 35b, respectively, are visible. The rearmost
clamping pin 30c, finally, corresponds to the embodiment according
to Fig. 7 and acts only as a clamping member without any centering
or positioning functions for clamping the pallet 43 to the machin-
ing table 42,

Fig. 8a shows an enlarged view of the right clamping pin 30a,
and Fig. 8b shows an enlarged view of the left clamping pin 30b.
These two clamping pins serve for determining the angular position
of the pallet 43 around the origin defined by the clamping pin 30.
Thereby, the surface portions 35a of the right clamping pin 30a
align the pallet 43 in Y-direction, while the surface portions 35b
of the left clamping pin 30b align the pallet 43 in X-direction.
As mentioned before, the rearmost clamping pin 30c serves only for
clamping the pallet 43 in Z-direction.

Even if two clamping pins 30a, 30b are provided in this em-
bodiment fo. determining the angular position of the palilet 43
arcund the origin, it could be sufficient to provide only one

clamping pin for this purpose. However, the design and arrangement
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of the clamping pins shown in Fig. 8 and discussed herein before
has the advantage that no geometric over-determination of the po-
sition of the pallet upon clamping occurs, because thermal dimen-
sion changes of the pallet are compensated for by the correspond-
ing clamping pins. Tests carried out on this subject have shown
that the surface portions 35a of a clamping pin 30a designed ac-
cording to the embodiment of Fig. 6 can equalize thermally caused
expansions or dimensional deviations of the pallet 43 up to as
much as 0.1 to 0.2 mm.

Besides the clamping chucks 1 discussed herein before which
per se do not comprise any means for determining the angular posi-
tion around the Z-axis of the work piece carrier, other clamping
chucks could be provided which do comprise means for determining
not only the position in X~ and Y-directions, but also the angular
position around the Z-axis, with the result that, if appropriate,
a work piece carrier having only one clamping pin can be clamped
to the clamping chuck both in a desired linear and angular posi-
tions. It is understood that, in such a case, the work piece car-
rier would be provided with suitable positioning means, whereby
the clamping pin serves only for a coarse positioning of the work
piece carrier, but not for a fine positioning. Then, the clamping
pin would have the design as shown in Fig. 7 and discussed in con-

nection therewith.
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PATENT CLAIMS

1. A clamping apparatus, comprising a clamping chuck, a work
piece carrier adapted to be releasably connected to said clamping
chuck, having a flat bottom surface and comprising a clamping pin
protruding from said flat bottom surface, said clamping chuck com-
prising a central opening for receiving said clamping pin of said
work piece carrier and having a conical inserting portion, said
clamping pin comprising at least one surface portion corresponding
in shape to the shape of said conical inserting portion of said
central opening for aligning the position of said clamping pin in
X- and/or in Y-direction, and said clamping chuck further compris-
ing a clamping mechanism for clampingly fixing said clamping pin
of said work piece carrier in said central opening, and at least
one surface portion serving as a Z-direction stop member, charac-
terized in that said clamping pin is dimensioned such that, prior
to activating said clamping mechanism, a gap exists between said
flat bottom surface of said work piece carrier and said surface
portion of said clamping chuck serving as a Z-direction stop mem-
ber after said clamping vin of said work piece carrier having been
inserted into said central opening of said clamping chuck with
said at least one surface portion of said clamping pin having en-
gaged said conical inserting portion of said central opening and
thereby having aligned said clamping pin with reference to said
clamping chuck in X- and/or Y-directions, whereby said clamping
pin and/or the region around said central opening of said clamping
chuck is/are adapted to be elastically deformed upon activation of
said clamping mechanism to furiher pull in said clamping pin into
said central opening and simultaneously said work piece carrier
towards said surface portion of said clamping chuck serving as a
Z-direction stop member until said flat bottom surface of said
work piece carrier rests on said surface portion of said clamping

chuck serving as a Z-direction stop member.
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2. Clamping apparatus according to claim 1, characterized in
that said gap between said flat bottom surface of said work piece
carrier and said surface portion of said clamping chuck serving as
a Z-direction stop member has a width of between 0.005mm and

0.l1lmm.

3. Clamping apparatus according to claim 1, characterized in
that said clamping pin comprises a surface portion constituting a
Z-reference which protrudes above said surface portion of said
clamping chuck serving as a Z-direction stop member by an amount
of 0.005mm to 0.lmm after said clamping force free alignment of

said clamping pin in X- and/or Y-direction.

4. Clamping apparatus according to claim 1, characterized in
that said clamping pin comprises a front surface portion serving
as a coarse centering portion and a rear surface portion serving

as a fine centering portion.

5. Clamping apparatus according to claim 4, characterized in
that said front surface portion of said clamping pin has the shape

of a truncated cone.

6. Clamping apparatus according to claim 4, characterized in
_that said rear surface portion of said clamping pin has the shape
of a truncated cone surface adapted to align the position of the
clamping pin in X- and Y-directions in cooperation with said coni-
cal inserting portion of said central opening of said clamping

chuck.

7. Clamping apparatus according tc claim 4, characterized in

that the maximal diameter of said front surface portion of said
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clamping pin is greater than the minimal diameter of said rear

surface portion of said clamping pin.

8. Clamping apparatus according to claim 4, characterized in
that the rear portion of said clamping pin comprises two diametri-
cally opposite surface portions adapted to align said clamping pin

in X~ or Y-direction.

9. Clamping apparatus according to claim 4, characterized in
that the rear portion of said clamping pin comprises four surface
portions evenly distributed along the periphery of said clamping

pin and adapted to align said clamping pin in X- and Y-direction.

10. Clamping apparatus according to claim 8 or claim 9, char-
acterized in that said rear surface portions have the shape of a

segment of a truncated cone.

11. Clamping apparatus according to claim 1, characterized in
that said central opening of said clamping chuck is designed as a

continuous smooth bore.

12. Clamping apparatus according to claim 5, characterized in
that the minimal outer diameter of said front, truncated cone
shaped surface portion of said clamping pin is between 3 to 15mm
smaller than the maximal diameter of said conical inserting por-

tion of said central bore of said clamping chuck.

13. Clamping apparatus according to claim 5, characterized in
that the amount of taper of said front surface portion of said
clamping pin corresponds tc the amount of taper of said conical

inserting portion of said central bore of said clamping chuck.
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14. Clamping apparatus according to claim 1, characterized in
that said clamping pin comprises a circumferential shoulder,
whereby said clamping mechanism comprises a plurality of clamping
balls as well as an actuating piston which is movable, for ra-
dially moving the clamping balls, from a release position into a
clamping position in which said clamping balls engage said circum-

ferential shoulder of said clamping pin.

15. Clamping apparatus according to claim 14, characterized
in that said actuating piston 1s axially movably received between
an upper portion of said clamping chuck and a lower portion of
said clamping chuck, whereby said actuating piston is biased by
means of springs resting on said upper portion of said clamping

chuck towards said lower portion of said clamping chuck.

16. Clamping apparatus according to claim 14, characterized
in that said actuating piston is pneumatically or hydraulically
movable, against the biasing force of said springs, from a clamp-

ing position to a release position.

17. Clamping apparatus according to claim 15 or claim 16,
characterized in that said upper portion of said clamping chuck
comprises a hollow cylindrical sleeve member whose interior con-
stitutes said central opening in said clamping chuck adapted to
receive said clamping pin and which is provided with radially ex-

tending bores adapted to receive said clamping balls.

18. Clamping apparatus according to claim 17, characterized
in that said hollow cylindrical sleeve member extends up to said

lower portion of saic clamping chuck.

19. Clamping apparatus according to claim 15, characterized

in that at least two diametrically opposite helical springs are
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provided for biasing said actuating piston, whereby the winding

sense of opposite helical springs is different.

20. Clamping apparatus according to claim 19, characterized

in that in each case two helical coils are coaxially arranged.

21. Clamping apparatus according to claim 15, characterized
in that the bottom of the upper portion of the clamping chuck fac-
ing said actuating piston extends from the center radially down-

wards.

22. A clamping apparatus, comprising at least two clamping
chucks, a work piece carrier adapted to be releasably connected to
said clamping chucks, having a flat bottom surface and comprising
a plurality of clamping pins protruding from said flat bottom sur-
face, 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, whereby
one of said clamping pins comprises a surface portion correspond-
ing in shape to the shape of said conical inserting portion of
said central opening for aligning the position of said clamping
pin in X- and in Y-direction, and whereby at least another one of
said clamping pins comprises a surface portion having a shape for
aligning the position of said clamping pin only in X- or only in
Y-direction, and each of said clamping chucks further comprising a
clamping mechanism for clampingly fixing one of said clamping pins
of said work piece carrier in said central opening, and at least
one surface portion serving as a Z-direction stop member, charac-
terized in that each of said clamping pins is dimensioned such
that, prior to activating said clamping mechanism, a gap exists
between said flat bottom surfece of said work piece carrier and
said surface portion of said ciamping chuck serving as a Z-

direction stop member after a clamping pin of the work piece car-~
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rier having been inserted into the central opening of the corre-
sponding clamping chuck with said surface portion of a clamping
pin having engaged said conical inserting portion of said central
opening and thereby having aligned the clamping pin with reference
to the corresponding clamping chuck in X~ and/or Y-directions,
whereby the clamping pin and/or the region around the central
opening of the clamping chuck is/are adapted to be elastically de-
formed upon activation of said clamping mechanisms to further pull
in the clamping pins into the central opening and simultaneously
sald work piece carrier towards said surface portions of said
clamping chucks serving as a Z-direction stop member until said
flat bottom surface of said work piece carrier rests on said sur-
face portions of said clamping chucks. serving as a Z-direction

stop members.

23. Clamping apparatus according to claim 22, 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 a rear portion of said at least another one of
said clamping pins is provided with two diametrically opposite

surface portions.



