;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

t he cl anpi ng chuck. ]éHEE t i referabl sed for

cl anpi ng work piece carrﬂﬁ%g“%%%?%gégﬁ@féﬁ“gﬁﬁmﬁ?%§e9§P§? &Eﬁk pi eces to be
machi ned i n t he ATWORKNPUBCRI EERRIER REAEASABLY cobNiEcTAs Ireeekiroed 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

conpri se-Ban iwgaldnt kOkng! &M A9 ;cﬁa&k%ark_l%e@' té(viﬂty,af&lgmpl%' XpPf . i 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 d@mednd B ﬁr@&kaﬁaﬂe@é‘S@cﬁzrfetr E‘ét)é happeg E%afeltéhesa‘tﬁ .cBhtgg&fé:dar“ er

i's equi pped with an odd nunber of clanpi g pins. Since an 1
cl anpi ng-T Hbek cdgiping chuck, the work piece carrier having a flat bottom

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

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

Such a clamping apparatus is preferably used for clamping
work 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-




17 MAR 004 ally conprises neither means to avoid a rotation of thkl MAR 2004
cl anpi ng pin nor neans for determ ning the angular position of the cl anping
pin around the Z-axis, it can be advantageous to provide one or several

cl anmpi ng chucks with positioning neans, determ ning besides the X- and
Y-positions al so the angul ar position around the Z-axis, with the .result
that, if appropriate, also work piece_cariers having but one clanping pin
can be clanped to the clanping chuck in an exactly defined |inear and
angul ar position. It is understood that in such a case also the work piece
carrier has to be provided with positioning nmeans cooperating with the
above nentioned positioning neans of the clanping chuck. The accuracy of
the relative position between work piece carrier and clanpi ng chuck can be

severel y_q i.red.part| rly by contam nation of the elenents of, the
apparatdgj'eg%gﬁgﬁ%%g b§¥L$%%IWF%ESp5§@WP6 iﬁg?o??%ﬂﬂhfﬁggpﬁyCﬁﬁmPH%gcase
of coni qain cent ecang dnd Pesetmionimy t3wr hagesar resPectdny @fy thkhel gnp sha
danger t@%:é%gt pghti |l es, adhere to or are deposited on the conica

i nserti Ag pSrST &RT/ 67 Fhe coniTR By SRIBREAAPPYNI 1Ty REFFEECeOBE ¢he

cl anpi ngsepieralThe adptngeshudEs 44 k0 B57 tdbscheSBSa) aRpakatiusnopecoupl i ng
a tool holder to a working spindle of a machine tool. The worki hg spindle

n
i s providEF Wt an BPenf iPI o FEcEOnghe apertandasicd oaf arpend ogie

hol der. 7Fheiepening BRS 28sePPernANd i& boweh, £OM £ala 1R LR Wi LB 8k, —
annul ar recess having a supporting surface ['ocated between thé two coni cal
por t i ond.*SFe ENAPE gBFt‘P%Gh DfAHHE 3N Render ¢iemupd predhai charmnzone
rings suppeit ed Ay ekastig @butmnts,-Bet uggn ings, ;& J0cking
mechani smis Iocated,,con%rising twonﬁadiéﬁ?ya%%€§%¥gx%§%gfﬁg %?e%%§L1Cn
Eﬂettopﬁeﬁﬁé§gglBERFE§;p$§§?§iaﬁﬁzzf@@pd§58mﬁwhkwnu?ea$ha?édﬁsua$anfluaeas

at resdrdvigeheykog st at.e S f.ac e_annul ar
recess.%gy provig[ng ?h% elasfgg ab&fng§§§%£%ﬁ%3€§ﬁgﬁ?%ﬁ%saéPge 97 MAR
2004 - FicagdaPPyifbonbne mednst iofe the themshad tclpork.i on of the tool hol der
and enable thg.s [t to led inintq the opening af ter the
cone rings ha@?ng@%%%%9¥é%?gﬁ“bﬁ%§ﬁ§9%8n?%%§k%ﬁﬁfﬁ%&%EEBfWPHE BpErT ifir The
cone ri AG&Tt heAsel sesing ecipradyvicded bei shvetely. inde relabe rpactionly Ly

rovi de i : . rtiaon. constituting at its |ower end flat annul ar
gurface%ggﬁéﬂﬁgaggggg% S%éecqieglﬁngtsoﬁ%néfﬂ%g?’gpﬁ?ﬁ Snﬁeéﬁ’oflﬁébf‘? ontT fAce of

the wor Kiing ppehtienipon Ritaipiingnthe shafhe poidd @F conithe epepdRihof the

wor ki ng i ndL.e, .both conventional clapping pins (Fi,g. 5) and sectiona

o anpi nare Rt g8ty R AR enke Rl ip i’ e ‘tha BacRer deat of t ha

i nventi oiriapabeisken adhdie doaok tRat d¥PsKi fHEeR GRLr kehsc¥ t haiffierent Iy
designedoglg ing Finstcan be clﬁnped by the working spindle of the machine
tool . I PoFSTORAEFef BFod thaCSGen1y eranpt myl dipattatistpreenst Bie afiamp-

sui t abl entyjopiattaching a work piece holder to the working spindle of a
machi ne t ool %n @ hi hh{ accurate_and repeatable manner. U S Patent  Nr.

5, 961, 261 di SBF oSREUETRY dipithg 18y 8P éniiv s P ses IeANBPRGT eI nfle¥ FBIPling

pul I'i ngai Boandnél@api g A WiddingNsPLRBL €. o Ne il ATRENYo6Y | | REer,d Scipiovi ded
with a centrﬂl bore for receiving the pull-in nipple. The nipple itsglf IS
“provi de@PHREHE ceRtRFI W liriadednt sPensid ef 9t oseeipésut Roahast ipwitdent he
central obotge Ot odNen&ddd Ndamhe AEALEHLONRLL Van IS BRAVLded W th at ) east
one cuttlng,neans, in the formof a Ccutting surface or ‘a cutting eébe.
Shoul d BRYTEAR péish i Tk argulee mepphe baving ttheupertréihggssufdes domitetihe
cyl i ndepechbesecehi in, At icut gadctsaDvere The GubLipg feans, on Lhg ni ppl e
may be extending radially and conprising several naependent cufalng edges,
or may BelEéxtehdi ¢ idinacunfidhenvpatbys Mhey<lsappiongedybi ndeast s proanti-ded
with a | i iformy distri ed gas..outl et enings, Jeading into
free spgggégbe%%gg%ﬂ?ﬁghéﬁgkiﬁghédégggéBfigf5$P3ﬁnaeFﬁggés?r%%:¥ﬁ§g§ ’ the
regi on Fanpropindftuheaclitlléy npeabhgslddinth pikakk . benkept faLe tofese

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 | S ededan theabbn ENANNA! SRR AL Y- ORPRALNGNLA g Seal
gortions and adapted to clean the surfaces thereof. It Is an object of the
present Thiv &MEifén PEstpPBVE BerEevVidyst ovidd el dhphoy mppdrcat gonsbiprising a
cl anpi ng,.chuck ;and a_war ' rj.er, e . be rel egsabl onnect ed
to the cl anping 3%50EH?ngmﬁ}%ﬁq?ﬁgﬁéﬁffggggg%eggéfﬁ% 5ﬁéﬁb?e% 6¥c€%%9
accur acytofr tieabeal arevbiposin idre Hetomeefamer kf piles evanarinige spandle | anpi ng

thCk f”éiéﬁﬁﬁnbytﬁ%pghéfﬁgpSQtféHﬁf?H i %iggéning of the working spindle,

| both conventional clamping pins (Fig. 5) and sectional clamping
pins {Figs. 1 and 3) can be clamped. Thus, the basic idea of that
invention may be seen in the fact that work piece carriers with
differently designed clamping pins can be clamped by the working
spindle of the machine tool. It is understood that such a clamping
apparatus is not at all suitable for attaching a work piece holder
to the working spindle of a machine tool in a highly accurate and
repeatable manner..

U.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



In order to nmeet this and other objects, the present invention provides a
cl anpi ng apparatus, conprising a clanping chuck and a work piece dh?ngW 2004
adapted to be rel easably connected to the cl anpi ng chuck. The work piece
carrier has a flat bottom surface 1 7 MAR 2004 - s and conprises a
clanping pin protruding fromthe flat bottom surface. The clanping chuck
has a central opening for receiving the ¢lanping pin of the work piece
carrier with a conical inserting portion®and a clanpi ng mechani sm for
clanpingly fixing the clanping pin of the work piece carrier in the central
opening. The clanping pin conprises a rear section adjacent to the flat
bottom surface of the work piece carrier, having several exposed surface
portions adapted to engage the conical inserting portion of the central
opening for aligning the position of the clanping pin in X- and/or in
Y-direct?bﬂ%ﬁ“ﬁgFéﬁgér,tFﬁEeEYa%%ﬁﬂﬁ“&h@b@qm§aﬁ#69gﬁ@@ o thegastdat] et

openi ngsopéiatced ith the eepisal of oS tddig RALL! Q- Phcdhe 1R, apesing
for blowi ng a gaseous nedi um agai nst the exposed surface portions to
t her eby %W%%ﬁiﬁﬁﬁnéﬁﬂﬁaéé§ PHeYE&¥dupon inserting the clanmping pin into the

central opening.ehibRe Gkampligs chiel: sThUSe 08 Qlplhie Hasle Ligas,of he
present invention is to ensure a fine positioning o e clanpi'ng pin not
by means? ofedkargE€cgositt Rorpassarferc ey, abumachonprnovipientdteisclianpi Rglbi n
wth a 'gesuynhernQfsapl | hgxggaﬁg I gning.surface portions haying but a
limited éitensigﬁ,lby eans o |éﬁkiggh%%éﬁgfngﬁg?ﬁafgmg€CHP§¥ePge%ﬁigned
in X- arcwriey- @gdeptedons bt piie oo cald ifnsedt togtipordden ahet beseend r al

porti ond an s A, B e AR i 5 PRRR T hairdh “gaEeBuSL et um
out of cpemewyprovedededith zoyresgordidngeliagatiansiddl fheeeanieat in

Sl | O SRS ST BuE R br BeSur Fod 3 P OrhePisanarHis Gnedh 85 814 hbT ough
and ver ydiefddtdiomist. €beanliagping kthe MARk20@4ce carrier to the base, sepa-
rate clamping pins are provided which, 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



- 6 Inthe follow ng, enbodiments of the apparatus according to t
invention wll be further described, with reference to the acconpany|M6R 2004
drawings, in which: , Fig. 1 shows a perspective view of a clanpi ng chuck
and of a work piece carrier; Fig. 2 shows a |longitudinal sectional view of
a clanmpi ng chuck and a side view of the work piece carrier; and Fig. 3
shows a perspective view of a machining gable and of a mnrk pi ece carrier
provided with four clanmping pins. Fig. I shows a perspective view of a
schematical ly shown cl anpi ng apparatus according to a first enbodi nent of
the invention. The clanping apparatus conprises a clanping chuck, generally
desi gnated by reference nuneral |, as well as a work piece carrier 10,
general ly designated by reference nuneral 10, and provided with a cl anpi ng
pin 11 adapted to cl ﬁ iece carrier 1 to the clanping chuck 10.
In the ptd éﬁ?’é%gﬁﬁl ﬁ@phﬁgﬁj SEOLEHAAPEr TEPHUF R NG PP tEBHSERE UL es

t he wor kfgtece itself. The clanping chuck 1, to be attached to the work
table of a machine tool with the help of not shown fastener nmeans, is

provi ded with gﬁf“PéPgo%HF]ﬁghazS FdEFOEFAL 0OPRRENY ef A F e VE RE éln%mpu ng

pin 11 i@ddeire aapi 8g ehuckodk ﬁbdéor&errree&tweho,; &é}ﬁ&qn%@%re Tﬂ@;' ”9

is conically shaped to_constitute a conical inserting portion
surf ace RPTH4RE @P&npi AGEERLEBR m%FQﬁﬂ?ﬁmdéérmF@ﬁmE;@mlNeﬂlﬁ%pgothseaﬂmp@wt|ons

4 on whigdy the Bet tam {hak ﬁyééé“%%£é¥%roﬁn ﬁemQ C%ﬁgggg P%O is to

rest once the work piece carrier 10 having been |na 0 the
cl anpi NnFEHRARIL PIThgempE heeant i restyy sefctihe sdhaceur ttcorrsheﬂ fdensbotutmes a

241 rect 1an £1ep oFeAREr 0Ok LG It lecentdt bl eLod0sa1T I ol LauLar Ly Shaped

seat portions 4 are arrang Inaftirs I nner-group a
group. T?Q¥ﬁ#ﬂﬂ§ragﬁeﬁpdcbﬁpem@@gefthﬂ’csaatabormsemmudgignmtangedfat@@g t he

e L e
conpri se§ tansl/vwe deat-pPbreconsnstb arranged al ong the circunference of a
Che cent ral SBERCEEE 2 T THETRER, SPOE BRCREOT 4T Wik S5t PPBRGt 40 and
4b, an openiingsSacaatedbin respeaidivally inksrpinyiEies td @#0Rhe central
opening for blowing a gaseous medium against the exposed surface
portions to thereby clean the surfaces thereof upon inserting the
clamping pin intoc the central opening of the clamping chuck.
Thus, one of the basic ideas of the present invention is to
ensure a fine 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.



which air can be blown. The clanping chuck 1 is provided, in the ‘égﬁéﬁ ot il!
its coni cal inserting portion 3, with four openings 6 through which air
can be bl own. However, in Fig. 1, only two of the four openings 6 are

vi si bl e. Moreover, the clanping chuck 1 is provided with a clanping
mechani sm not shown in Fig. 1, for pulling in the clanping pin 11 and for
fixing it in the clanping chuck. The autger. side of the clanping chuck 1 is
provided with two connectors 8 and 9, one adapted to be connected to a
source of pressurized air for feeding air to the openings Sa, Sb and 6, the
ot her one adapted to be connected to a pressurized nmediumfor operating the
cl anpi ng nechani sm of the clanping chuck, as will be further explained
herein after. The clanping pin 11 attached to the work piece carrier 10 has

a rear sectian, ] t . urfa 10a of_.t he rk .piece
I A R T
exposed Eid gniviegtsonf atélpoet flonshel? deb2aiaee, adaph eck fcrccaepepatee Wid-h t he
coni cal | rt. i 3 of the .central opening 2 of the clanping chuck
1to al i(]i:]c;}nﬁpt%ﬁlé}lr]Ell r@gé%éggsba}?i%r}l% with regard to the clanping chuck in
X- and Ydirec¢tigong, sboee & heecdmyiing pibwldiis ¢ngerired chat® the semdral
bore 2. an{h aof the four_aligning surface portions 12, 12a extend over a
smal | fr'acts & 6 £Ré"abbdie mentioned rear section of the cl anping pin 11
and project aheve?2t Brossr i atePfcddiatlr eacts664i omewls sum efipthe surface
areas of .the four expqsed.aligning 1 7 MAR ~OQ4 surface portions,
thereby,dé’r?gij BnPy°F oV atY rdctitth "or ki RéSEfRt FRE 5%/ f &C€ area of the

coni cal i nserriighg3pehbir®na p&fsdera iganthal §orL md@siitigngabiehbgh surf ace
l'oad on the exposed aligning surface %orti ons_12, 12a upon clanping the
wor k pi et &SCEr C26THRT t REC T AGHiHGIcAGEK 1ampiRg Rédfei ng t he

sensitivity &gai.nst skeRs am fatd e sthevh ayr oexposad aldigahng syLface
portions 12, 12a are evenly distributed around the periphery of the rear
sect i on FEMPHEICPRRPFAGLHI FCAATIiieteby Shk§t t smbatindndmodr 8hei shide i n

Fig. 1, i1, Hhe Eigﬂbiﬁgrgéﬁgké%ﬁsaQ@mgggsgg ér%ﬁééyfﬂéabhﬁg&iiQQﬁeﬁgﬁﬁf;hgf

position of the air outlet openings 6 In the conic I'nserting portio
t he cent¥Aidarted2oyf reherereapiwmgreudk ascerllespormdsark pheckocatiisr of

the foury expesed.ahl o8l 09,5 L 1 fot cl Lpg,pin 11
such that eg%h ofa tke exp%se Cgl%lg]g%{%r%kgg(rg?a%ém%%% icioorfs@%ﬁi, p%rrgle\n?l face
one of tWidhaier cdampang openi hgsdaipon tbnséanp nghe hesxdd gripicegepirnidd i nto

t he central..bor t [ uck. Thus, b | owi air through the
openi ngngG tckiluricﬁg%{a %%gi %@ér ?1% aq‘?ild%gfaa%? %n%pee’?ayértlﬁqoeri, t?l%ewg%ogje%‘:eq

al i gni ngasuritaceipottanesudly didestdtetpaethatiwaslt Ipiclecdnedlslt is

under stood t Lh_the present .case, vm'tgol aone rk piece carrier 10
~and one cl angﬁ%gcgﬁ%kn%&n%cg(nsl_'hzcﬁeb?oa Ea%?%%it&’e&%owﬁgﬁ‘efgﬁ?ﬁ% ?%@
angul ar mpa$iinieonocol #ihehwotk lpilecefcapti ehold) BLoiEithrt headsaxis ppen
insertin e_cl ing pin 11 into the central bore 2 to ensure that the
éxposed V%dltegniw 535 r?‘g%gf%or?ﬁeéﬁ?gl%, 243RteRat? yreaﬁee“ﬁeoé‘é?fieél?{nt}?‘? ont of
the operiag®ifig SLNCEL Sithtiehd eIm@@isgabBubRON A Jdie rakbrandnr sadity _
available to ralrmF/’ gerson skilled in_the art, such neans are neither shown in
the draiigSenoPPritthet BT EdYI APRPEY 20 IS CItaksi AgceRiek! 110
shown i meatliaggbbudisal 3 septd o) svirewcands tiee WordhingCentakr i§Mpdd- in a
side view. The clanping chuck 1 conprises an upper portion |a andpa | ower
pOftiOﬂVldEd with a plurality of seat portions 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



1 7 MAR 2004 - g 1b. The lower portion | b can be part of the morkﬂdbp@ROEMM
a machin ing apparatus. The cl anpi ng nechanism for clanping the work piec
carrier 10 to the clanping chuck 1 by neans of the clanping pin 11
conprises a piston 15 biased by neans of springs 20 and a plurality of
clanping balls 16. The clanping balls 16 are received in radially extending
bores 17 provided in a sleeve nenber 18, being part of the upper portion |a
of the clanping chuck and delimting the central bore 2. In order to be
able to nove the piston 15, against the force of the springs 20, into its
upper end position, a pressure chanber 19 is provi ded between the | ower
portion I b of the clanmping chuck 1 and the piston 15. The chanber 19 can be
pneumatically or hydraulically pressurized. The clanping pin 11 attached to
the work..pi ece carrier 10 conprises a head_section 13 |ocated at its front
end (1. & aTie PBRGr SnG BeTaBIt T i G ar L Thet Hodt hdget oAM ISt NS The
shape ofa:éid iincatedenonel anskexty .t Tha eutedndesgntdalprsheul deeldd

| ocated at_its rear end (i.e. upper end as seen in Fig. 2). The cl anping
pin 11 k?a?ﬁtnémﬁééﬁnﬁné@r‘%%ﬁa?ﬁcg AL Sher SE T B e TETSTS ﬂ%acpsﬁap%g chuck

|, the chmmpisigchakhs d6a@res rasialdly wor Qﬁ@egel@gﬁéln%toﬁiﬁit%d§ﬂgw fefs e to
pull in and fix the clanping pin 11. The head section I3 of the clanping

pin 11 JHVESTEERICORFREIY Tenterilify Gené sl afprg piin thE issatheoeital
bore 2, mhidre ube expesediadianing sy, faceoportions 1% 123:i8kat e -L8A
section of the clanping pin take care of tﬁe fine positioning, i.e. uoon
essent | AHF Gy CRAsEE thHf he clanmping pin 11 into the central bore 2,
the exposed al,Loni Ag, Sk fage. por ti0 2a, : nical _inserting
portion 3 of the qgﬁ?ra bor e}pg’L o ggtqu%gteé ?%gtt%eer%% téng hg?p!bg?t?%ﬁr} of the
cl anpi nFa ANBEriing peparen tH twidhcfiorabrboizy® dhothroughXwhand air

Y-directd Qns,. LAoLdef ahl e t:he ¢l anpi [ n to be inserted into
the central bore 2 of ﬁ? h%v%ln'aﬁlpr} n%%dhgékg?w?ﬁgé p?f:sLst(?r? fg’uﬁagp?%l%%s ved,
agai nst atse iigibée. MoTedik Q0% <lieopiofy theclspr iiigerdeidedt @ith sa upper
end posifyi.on;. . th .1he ¢ ing balls 16.c move _r.adi al | y. out war ds
into a é#gb éngrﬁéggé%l%ﬂ fﬁ%9g¥§?%nlf5.l%hc%’t‘E:é?ﬁﬁﬁpﬁngiﬁhilcﬁg§ybeen
i nsertednontpont hé eedtfat horim iaf itthehel anqiymgh hitekeck., Thheowbsk Qicece

carrier L oosely rests on the clanpi. chuck 1. In order to_clanp the

wor k pié%gtggrfﬁg¥piﬁgt%?%?l %ﬂ%ﬂn&rgglgﬁﬁcﬂlﬁﬁ Tife PEESHPESI R L Dressure
chanber ci@ izglapeddced, be estitddigd roaadevnres b mpeRat-iebdt her pist on 15
under t hnfluence of the force of the springs 20. Thereby, in a nmanner
known pérreSélt AT chanihgBHEHYS182ar gbr o af 1 PR PEd S nREEd39RRE$E O on

t he shotledenhdcobdtbe £argHng ipied hddand, séhes tiPyl kntheilatigy one
downwards, .i.e. toward the clanping chuck 1. Under the influence of the

. € : .
hi gh axP&ICPBOEFT NGt f bR & e SORCEnedE | Bhbt RF FURther gpPieined KN, both
the cl ampidegnpkicdd, i s somewhat stretched |l engthwi se, resulting in a
decrease of its outer dianmeter, and the conical inserting portion 3 of the

central boreT2®| S aBrrEihat' i dcr éaseanrR e dia elcrkThdscet heretampihgapi n 11
i's pul | ed it Beerish 0 ddve &ant k) caReBbDgor Utdd ot Heof Lat chotfom surface
10a of the work piece carrier 10 cones to rest on the seat portions 4a, 4b
of the EF&TFi RGTERBEK, CIHE SedS poLti orgoded dloiariegelsyréenst bertiog a
Z-stop. 1Phe1pgsubtcss dAasde MK B risr 14 § 2l bgned, with regard
to the cl anpi ng ch%ck f&%%i qnlﬁgﬁnng-ggﬁﬁgégcﬁé%gﬁﬁ%gnz?’bggga?g%nin
~.Zdi r ect PéAPtFHetdi prertfingrich the chanpihgipiartiha sochosen3suthtitchat a
gap W th.awiedth of; bet 0 2 i sts _between_the seat
portionse4a, 4b8%€ %Hg:%?gﬂﬁgﬁb%%ﬁﬁggng,CQ%#%ﬁh}?aggégﬁrgggrgﬁ%g,p%ﬁﬁathe
flat botcegmisuridcel M0awfacheovshk pleweiwcarativerk 1@ aft endfvne centering,
but bef qr LNng e rk.-piece carri 10 to the clanpi chuck 1, i.e.
when  t hgl\%ggt%gﬁéeteo%%r rtﬁ%r 10 P8P oI jgf vit b Hqst%tleﬁlhépgﬁt Qﬁ%s%erbtﬁaﬁhe
cl anpi ngockuék Bach of the four aligning surface portions 12, 12a extend

over a small fraction of the above mentioned rear section of the
clamping pin 11 and project above the surface of that rear sec-

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



1 7 MAR Z004 - 11 The elenments of the clanping apparatus essenti al] TgﬁAéhﬁmf
operation thereof are adjusted to each other, as far as dinensions an LUty
shape is concerned, in such a way that the reduction of the width of the

gap between the flat bottom surface 10a of the work piece carrier 10 and

the seat portions 4a, 5a of the clanping chuck 1 to zero, after the fine
positioning of the clanping pin 11 and, therewith, the work piece carrier

10 in X- and Y-directions, is realized‘é%géntially exclusively with the

hel p of the material elasticity of the clanping pin 11 as well as of the

cl anping chuck 1 in the region of the central opening 2. Thus, and in
contrast to clanping apparatuses of the prior art, no nenbers or elenents
that are elastically resilient in Z-direction have to be provided. The

upper portion la of the clanping chuck 1 conprises channels 21, 22 through
whi ch t heUBhEf myE Sensr ofhaeebY n s eangor tPonsfdacabomedd ths ehe

openi ngsy 6, Hrawided h&e%hgfr@Héogoﬁq%éf“iﬂQ%QEgﬁP LOSELEA MY POREEOR.3_can be
supplied with pressurized air. In order to suppfy pressurized air to the
openi ngstBdl dfolche rewudit isgatin poi gk onsr Ase flkedbont the ofxgdreduppéonpoyt i on

la of th i Kk i rayide L th a nnul.ar_channel 24, The
annul ar %ﬁ%%ne Fg%tg%#%u%%éa?%g @?%ﬁ éé%%ﬁ%%gnggTﬁgrgo?%§€ﬁ3%ﬁ%ﬁlgﬁel
channel siR21the Zlameingt ehooknéct ibyrarbaringothaosefist t hertshowinpt pes and
channel s i.vely. During the clanping operation of the work piece
carrier ?féé%ﬁ¥%%ﬁ§ﬁ§'own out of all the openings 5a, 5b and 6. That air.
cl eans bot h tlhe deuf-aegppeetii eahsgrofng hardfattopoiDhowd the Mer lkrpi eeenly
carrier 0_@hjcQ\gll r est Bn t he, seat p t%ons 4a, 4b of the IanEin
‘chuck 1, hidF ¥ees iagﬁiuﬁé S0P rREE R &ifs TD8, T935 BFCHHY cﬂfar‘f%ienﬁ 11,
By virtuen@fpirhalGonbierubysbyl decieasi nhegaprbetween1 s hen apeni ngsiba, 5b
and the hottom | Oa of .the rk piece carrier 10, and between the_aligning
sur f ace {hﬁté%ﬁﬂ? Portisy 6?0?%% Srafh depitAteI2dnec ¥ hEetonicCal ThAsBYTi ng
portion Siofort kE thl7aMARBODet dFeniGl@Me RE €hHCKodi AU | NkdrRengl goPL Ng
operation, also the surface_portions adjacent to the openings 6 are

pneumat i T v QfedhEdCePhEAl oPPFR 4 &t HIRatlBBPENE heh ik tloreEsePpRpit i ons

4a, 4b apsl 4e 18da@RbRYoSUEhACEPOTdiNeald1 1 JR8nQf sthe: & 3HiAg LRI 1 11
have but_a limted surface area, a thorough cleaning of the related seat
porti onst?3® ¥nddcedlarrisfaPiy W tHdedded eachhef ciempisrpsssuekianing
gasket 281 fad¥ QuirdednsPh o) el ngi 10 & Lebhai hrexhent; h the
cl anpi ng chuck.%é then8ur %se and node of opera??d%q%P??ﬁﬁgﬁgagﬁégggégvwII
be di scussEPT Hopgrthes Heearlameied piaf ddr 1hho colmpectitorminicoleFRgef 3. Fig.
3 shows @, perspestivenu-ew |ne,;t.Qo0L . qVi ‘W1 hfour

cl anpi ng chyc%@ﬁhngEPﬁbas §$H§?&%53hgﬁ%§§ %é%??%?qé ﬁ%%%f%%ﬂl§?%h6four

cl anpi ngdpiimg the lingeriibyg dne. clAmpioly thesetfowr thanpipwgepi pdigdindla,
11b, 11ic f I FRg pi fron | anpi n indla as.well as
the rears%ﬁégﬁé ﬁﬁkﬁﬁﬁﬁgr%gargégé%%?é%%$§@§ﬁ85%£Ynca?%ﬁ%é%&%%;lénF%?%%d,

per spectstard/itdhwt Bositbesptbeemordags,eed tbapniero?yd . wditienelmee therieft

cl anpi n i ef.i .t he origin, being. provided with four exposed

o oni no- 8 hd bado BB DT RGELT, RO pRbR Lo St 1 ReE Sy

Ydi r ect innirse  HHewewiegil aonpys at fsrodt el acekppiétoncdZriand 1@ laabanal tisar f ace
portion 12a .are visible in Fig. 3. The front apping pin lla is provjded
with tm&gé?ﬁﬁ%gﬁoglﬁBﬁFﬁglE%r%ﬁ%éﬂﬁﬁgPP8n31T2§{a t%%#@%é*?ﬁFaﬁoggf?d%ing

t he wor kepiseoaireathieer R4 akPfgedng ighihl, eutrecpespendirculiar, axes, i.e. in
X-direction.. The rear clgngin inllb is provided with two exposed

al i gni ng Ya&& CpoPERORE 1%c %fg’ﬁﬁ Prandes8PERS $%r° positiomiigPhe wor k

pi ece caiddrey a2é ahong Lhetwd hert onr ekatiheyt wWe. PRyweNdic Wil paxesy i.e. in
Y-direction.. The right clanping pin |lc, however, is not provided with any
exposed HHigfichd s GPPaBET por 1FDAEARS SFF BRETRRYF vEROWNIAP fide Eranprey t he

wor k pi ec® GaIrthek 2%phRidedi rection. Mreover, the outer
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 - 13 peripheral gasket 25 is shown in Fig. 3 sealinglﬁ 7
contacting the bottom surface of the work piece carrier 27, thus pr ted?éﬁume
the machine tool table together with its four clanping chucks from

contam nation. For defining the origin, a clanping pin could be provided,
havi ng three exposed aligning surface portions, offset to each other by
120, instead of the four exposed aligning surface portions 12, 12a offset
to each other by 90. Simlarly, a clanpihg pin having nore than four
exposed aligning surface portions could be provided for defining the
origin. However, the advantage of the design shown in Fig. 3 and di scussed
herein above may be seen in the fact that in a conical inserting portion 3
having four air outlet openings 6, both clanping pins having two aligning
surface fgrtions and clanpinglgins havi ng four aligning surface portions

can be ctRantf 1OWEF PRRT26041° 439 PATENTE CIACKS Toratxpimpmithg HpFaRaT us,

CoNpr i Si NEg aash AR i k1aRg: Ry WREdh 2 86 63T Eh 8hp adaphied JR bBicce
rel easably connected to said clanping chuck, said work piece carrier having

a flat bet¥orSurt dce TRd CéBmpIPS| Ay ek cl AypMegnpi AT kit rekAnRg nor Bim shl d
fllat bottomsiddace. st ¢5apphHgdy %\yﬂg&%a%%mrf' SbR9ngs CENt L openiRg-for

receiving said clanping pin of said pl ece carrier, sald cen tra
openi ng hayi v alagrinsalailhset bi nBheortammincandliiar i herre omprdigiedgia
cl anpi ng Qﬁﬂ; cl.appi.ngl y- i xin i I ' ' ai Kk

pi ece calr:‘?iggr I nsésgaqeg{déglﬁt ggkggp%%i%%%ﬁaezfé‘glt %r ?gg%@?nﬁ%rﬂ%% slgi’dgg\l(\%é‘rpi ng
pi n conppéslescla trearuppect pont adp atentf tthesaildrplaty bottlomsurdeddaivingai d
wor k piece. cartr. i.ng seyeral exposed suyrface portjions adapt to
‘engage Sgll?% Cg%%%a ri);%\r%ls(?ergt'i % POrEs of® of s‘%:i& an{n?g? %Iﬁa%rﬁlnsgwﬁ‘o?gal i gni ng
t he positgamosf e dadcanpitnghpi springé 2ndAiatol htY- dppectdroh powlieieby sai d

| anp! gy ek % PEoYLIa0 LD ges Bl slocgpenl s L ogal el faug coni oo
agai nst s dcraoised csuickateaparthonsi dtmod her.elfjiecbrambdhel s w=hages t her eof
upon insgrting said clamping pin ifyo sald central opening of said clamping
' 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 cene 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, l2a 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



2. The cl anpi ng apparatus of claim1, characterized in that said rear
section of said clanping pin is provided with two exposed surface[ﬁﬂtﬂ@p%mﬂ
| ocated dianetrically opposite to each other, for aligning the position of
said clanping pinin X- or in Y-direction. 3. The clanping apparatus of
claim11, characterized in that said rear section of said clanping pin is
provided with three exposed surface portijons, |ocated around said rear
section and off 17 MAR 200r - is set by 120 to each other, for aligning
the position of said clanping pinin X- and in Y-direction. 4. The cl anping
apparatus of claim1l, characterized in that said rear section of said
clanping pin is provided with four exposed surface portions, |ocated around
said rear section and off set by 90 to each other, for aligning the

posi ti on_of [ | [ inin X-_and in Y-direction. 5. The clanping
apparatuggégggr f%ﬁﬁg%:%%egg Oct5F mAPRET £ Ppst ﬁaPacF%ﬁ?%Q%fiﬁ%ethat said
exposed slafpiey jorltlisons kavembhe shapel Bf cxtsegaenindd & drdbeabed-cone.

6. The cla én qﬁﬁarat S o% claiml1l, characterized in that the front end
of the cYéﬁ%.ﬁ%lp F Fendt8 fPom sai d work piece carrier conprises a front

section constdridd itg a1008L86 POsiil MHNGLBRAREsESE g henicd & RGnPEM Wi th
regard to the g%gqg%ygﬂphuck, whi | e sai d exposed surface portions |ocated
on said PREF Setti ATRLHRICFARDE Ny Pile cor&t PERER ngRRr ¥9he DESPER NI ng

means foredhe &l alfi RY -RAnW EAUERIRT did @ idRe ehapphhg GGk rk/ oidhe
cl anpi ng apparatus of claim1, characterized in that said clanping chuck

further €®iprise & plticarilepPohy s@atclhdrt itdasPEBASETFE Ut gl PZSSEBPE neans
for sai denaifie i BLE Lalki@ba, CAEM Of 137110 Seal QL L g 3 yLded with
a gas outlet opening for cleaning that™ areas of sal%qﬂﬁggﬁiottonlsurface of
sai d morRliﬁQ&m95 under the influence of the force of the springs 20.
Thereby, in a manner known per se, the clamping balls 16 are ra-
dially moved inwards to rest on the shoulder 14 of the clamping
pin 11 and, thereby, pull the latter one downwards, i.e. toward
the clamping chuck 1. Under the influence of the high axial pull-
ing force exerted on the clamping pin 11, up to 20 KN, both the
clamping pin 11 is somewhat stretched lengthwise, resulting in a
decrease of its outer diameter, and the conical inserting portion
3 of the central bore 2 is somewhat increased in diameter. Thus,
the clamping pin 11 is pulled further into the central opening 2
until the flat bottom surface 10a of the work piece carrier 10
comes to rest on the seat portions 4a, 4b of the clamping chuck,
the seat portions 4a, 4b thereby constituting 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.



carrier which will rest on said seat portions upon clanping said moq@ ﬁiﬁC?
carrier to said clanping chuck. 8. The cl anpi ng apparatus accordi ng to AR 2004
claim?7, characterized in that said seat portions have a circular top
surface. 17 MAR 2004 - 16 9. The cl anping apparatus of claim1,
characterized in that said clanping pin is dinensioned such that, after
having been centered with regard to the,¢lanping chuck, is adapted to be

el astically deformed upon activation of Said clanping nechanism wutilizing
the elasticity of the material of the clanping pin and/or the clanping
chuck in the region of said central opening, to further pull in said
clanping pin into said central opening, resulting in a further novenent of
said clanping pin in Z-direction. 10. A clanping apparatus, conprising at

| east t cl ing chucks and_a work piece carrier _adapted to be rel easably
connect\ggh c§¥§§%¥%?|§#§F§S ¢ ﬁ%&%?gé%ééTﬁﬂgPﬁ SFEE%t%éhré%ﬁ QEEVPﬁﬁr%F¥?Qu

bot t om sulidzee aned eafpsistingoasPthuradndry abk €hanps ngigdms cprobhddsRgod r om
said flat_bottomsurface, said clanping chucks each conmprising a central
openi ng Tor*YEc&NVi g t1ong 6P dafyy ¢ itRG PPAYCHECR AT WG R’lgitécéfdéﬁ%i er,
sai d cenfa@lbeaperinnghka¥ing BoEodhh GAlr RSENDENGE POKL WLk ?ﬁ@c@aﬁﬂrQ{e§ai d
cl anmpi ng,. chucks fur ther conprising a clanmping_ nmechanismfor clanpingly
fixing ohe B $&ed SEPENBPRGLPIAsDf Xaicd FWEEKCHRBRENE sidt Li Kosaf®Ccent r al
openi ng, athar atleerriiz@dpbBit Nahi e Of hsal-d 2L aART Poh PINS, COMRRLSES: &, f ear
section adjacent to sard flat bottom surface of “said work piece carrier

havi ng atlq exdk PAEEE expsied SRrimce poct Yofsradapin tic ergagecdass

coni cal idserditfg eRefit:590e o éﬁggtgﬁﬁ%T?? gPefh o0y Iﬁbgﬁggb?giEEE%Q9§'tlon

of said one clamping pin in Xand in Y- ection, ere east anot her

one of sEid dleaRPRAgPpRnslcenpreli me @fr she séampors adjuadent inotkai tbf | at

bot t om syid:ace: 8heoBLA-OT KopLEAR GAT RLEL NaXing, expasad SULf ase, oy i ons
adapted to engage said conical Tinserting portion of said central opehing
for ali gimp®gFathieeangil aheppsiet crtof neamdminerk @r exleereatsi éhaar evad t he

Z-axis Qﬁk@ﬁqggﬁﬂbaEE¥ifféﬁ@diﬁmhjéyfggggoghga%Q 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



17 MAR 2004 - 17 tersection of said X- and Y-directions, and whereby each
of said clanping chucks is provided with gas outl et openings | ocat dd7 iR 2004
said conical inserting portion of said. central opening for blow ng a
gaseous nedi um agai nst sai d exposed surface portions to thereby clean the
surfaces thereof upon inserting said clanping pins into said central

openi ngs of said clanping chucks. 11. The cl anpi ng apparatus of claim 10,
characterized in that said at |east anothef one of said clanping pins is
adapted to align the work piece carrier only in X-direction or only in

Ydi rection, whereby said rear section of said at |east another one of said
clanping pins is provided with two dianetrically opposite exposed surface
porti ons. 1 7 MAR 2004 - 18 CLAMPI NG APPARATUS W TH A CLAMPI NG CHUCK AND

A WORK PI ECE CARRI ER RELEASABLY CONNECTABLE THERETO
clamping chuck 1 during the clamping operation, also the surface

portions adjacent to the openings 6 are pneumatically cleaned. Due
to the fact that both the Z-stop seat portions 4a, 4b and the
aligning surface portions 12, 12a of the clamping pin 11 have but
a limited surface area, a thorough cleaning of the related seat
pertions is ensured.

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

Fig. 3 shows a perspective view of a machine tool table 26
provided with four clamping chucks as well as of a work piece car-
rier 27 provided with four clamping pins 11, 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



Abstract In a clanping apparatus for fixing a work piece carrier MLFE éb o
clanmping pin in a clanping chuck, the clanping chuck is provided wt R 2064
central opening for receiving the clanping pin and with a cl anpi ng
mechanismfirmy keeping the clanping pin in the central opening. The

central opening has a conical inserting portion, and the clanping pin
conprises a rear section with exposed aligning surfaces, engaging the

conical inserting portion, to align fhelirénping pin with regard to the
clamping chuck in X- and/or Y directions. Circular seat portions on top of

t he cl anpi ng 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 openings, |ocated corresponding to
the arrangenent of the exposed aligning surfaces. The surface areas of the
wor k pi ®EEIPRPFREr IRRARET Wi |15 &E10Wn 1PhEigead  pRratBiEl varenpaetibRd itde | y

cl eaned 3t (GRS sauEhel openidam iocaked bh-ther Cont el Jrliecsealy pard i ons.
(Fig. 1) .AKY. A A A .AY. A A A0 | TA(V. A AeY. A AeY. A | . A+ A AYI. A

t <(+i j AJrRERARGr e Yi el e ] esdtiduic alich] ¢éaF caPen] ehireinsalcbafEa) £5dta) cal c( a

] ca] ca] - aJ ca] ca] ca]cal caUca]ca]cal! 7S
!R!"##'%§¥ﬁ§%§?%??%%OONB[3355Y6f696:::}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] ca] €afcajtapvad cdlecalwalica] eattfmpird cade ajodldc #ecakerlds].ca] ca!l =3

>7? @EEE- U \ ' _a0dddeeef ff.| wr nmhc cal c al.cal.c ]calcalc
a] cal ngiacw‘ ’}4]&0%%%] %J;aI]Q %:Sé?%aa]lgl clg']%cg 55{383] %‘&% c%ﬁsi:’a]ogéaf]CS ce]at] ?lé] %%f@a] cal ca]
cal f f " ggiieirZkk| L2DF YnivodpepPgrd &het dbtinuvxkposed aligning surface por-—
wwswwr7wrxsni d,Z] 1 gal cal cal cal cal ca caj cal ca] cal c. aJ ca] ca] cal cal ca] ca
el ) R 2a] LT e AT o Al BAPRT R e AN oo PESTI w P ¢
& -tnttyudw having more than four exposed aligning surface portions could
WWF WHAW7WE Xsni d, cal calcal cal calca]ca] cal]calca]calc calcalca]calca]ca]ca
] ca] ca] \éﬂoﬁ (Pé]oﬁfz%é] g%i c%ﬁ%]ﬂ]*:‘% ct}ﬂecéi’]r&%]lﬁa I&‘ﬁ ﬁo%f@ &* al‘i"lciﬁdoj_ V-Y
19%_&' (())q@i\énlgw\’ﬂﬁ' - O X ) YE¥EA¥:Ed (herd "B P#EP De&sédn in
0 p#lolﬂ%ég-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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PATENT CLATMS

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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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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tersection of said X- and Y-directions, and whereby each of said
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.
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In a clamping apparatus for fixing a work piece carrier with
a clamping pin in a clamping chuck, the clamping chuck is provided
with a central opening for receiving the clamping pin and with a
clamping mechanism firmly keeping the clamping pin in the central
opening. The central opening has a conical inserting portion, and
the clamping pin comprises a rear section with exposed aligning
surfaces, engaging the conical inserting portion, to align the
clamping pin with regard to the clamping chuck in X- and/or Y-
directions. Circular seat portions on top of the clamping chuck
constitute the Z-stop for the work piece carrier. For pneumati-
cally cleaning the exposed aligning surfaces, the conical insert-
ing portion is provided with gas outlet openings, located corre-
sponding to the arrangement of the exposed aligning surfaces. The
surface areas of the work piece carrier that will rest on the seat
porticns are pneumatically cleaned by gas outlet openings located

. in the center of the seat porticns.

(Fig. 1)



