8.3.2013 d anping chuck with integrated drawbar The present invention
relates to a clanping device for machine tools conprising a chuck and
a drawbar according to the generic part of claiml1l. 5 d anping

devi ces fgr3 pgedi ne tools are general ly known. The European patent
application EP 255 042 Al discloses for instance such a device. The
EP 255 042 Al describes a cl anpi ng deV| ce known to the market as the

10" Macr o uck! of the applicant It uses clanping balls to
| ock the El%mﬁéﬂg EFuPﬁé“"Bgmt@Br? "g}aafnped position. The drawbar

is loosely connected to the pallet by a bayonet connection. The
drawbar is further loosely inserted into the chuck and only held by

t he cl anpifhg psasars ilaterrtibarrpiah@ toTaniC@nmisgrdeyiceI‘fat maghiniedeosarareprising a
exerted on t t at the i.de, forces

gener ai |y C1asKaR®a Faylbr d65ufREIP tad oehis ERRIRI RN« he.oi anpi ng
systegm generating positioning errors. It is a prerequisite for the
invention to ensure_a high position accuracy. The Macro_chuck

descri bedGlamping devicesFopa@chinehigslssargeganesalholipviol Tdiengufopeas, patent

aadi t onaPPRTIENER 255 BhalhLEREISR bRk B, RV ampi ng bal I s
and consequently on the draw bar (this feature of the Macro chuck is

the so called turbo function). In sonme installations |ike turning
machi nes WERIL5aM4AiAT dapiibesa elamping geWGﬁé‘V‘@W”ﬁ@t"h%B@F%ﬂ%ﬂh@

al'OF’"‘VO an agdily Gk Bf‘ﬁw‘é@ﬁdl%aﬁfégﬁe%%”% ﬁeﬁgﬂbg'bgﬁ B Rckife

conpressed air I's not aval icat Iron, the EP
2 052 808dAwbatexfdhe paletan dhantmrm‘;gacbpmmt{om'ﬁﬂe drandiands fooselyi camnioted to
det ecti on, of

the posit 5P %Ifeﬁ)g{ga (E)‘Trlﬁuﬁr%t %éhgg%tﬁ’téﬁ e dfﬁ %ﬁgﬁiﬁgg? (qﬁggl}ygﬁanrgeecf ir%% the
Lt voe A ERSHAEABYNE ol LALE ot 20y Tid 8558053 sic
Appl i cat i forceimere exerted on the pallet at the moment of clamping. Side forces generally
15 have a negative effect on the accuracy of the clamping system, generating
positioning errors. it is a prerequisite for the invention to ensure a high position
accuracy.
The Macro chuck described in the EP 255 042 A1 has a very strong holding force,
generated from the installed springs as from the simultaneously and additionally
20 exerted pneumatic force applied on the clamping balls and consequently on the
draw bar (this feature of the Macro chuck is the so called turbo function). In some
installations like turning machines without an air swivel etc. it is however not
possible to apply an additional pneumatic force during the machining process, i.e.

compressed air is not available.

25
Another publication, the EP 2 052 808 A1, describes a clamping chuck with
sensing function for detection of locked or unlocked status. The sensing function
detects the position of the clamping elements. The sensing function is in itself also
a possible source of failure.

30

The EP 195 29 22 A1 describes a clamping chuck having a number of wedge
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8.3.20132 el enents for |ocking workpiece holder. By using wedge

el ements instead of e.g. clanping balls the contact surface is

i ncreased. By that, the maxi num holding force is said to be

i ncreasedg 33 chuck however doesn't make use of a drawbar but
directly clanps workpi ece holder resp. its specific pallet for

wor kpi eces. A 5l oosely connected drawbar is however a prerequisite

f hi evj i gh ition accuracy_ of the | 1et. The, inventjon
descr | beclentastad decies mosesn B0liEE Ry Lenauddts Sstahie instand of 56
dr awbar - agdnighey BERMH SorRA Riifac8 iPhcFeABRE By tﬁﬁﬂ‘tﬁ@l‘na%rﬁ%‘ W¥lding

devices |ike the EP 195 29 22 Al functioning w thout drawbar are
di scl osedfdree ishgaid de bednersassi STHi9 Chagiehowe B doadhid roake nse of e diaebar

devices of EP 195 2922 Al and the other foreqgai.n i oned .

publ | cat | BHSSREH IR Gs HoriEed B iRt e, IR ST allBl o R hminers o
posi tg oni pGsafBoNReYicGratRa¢ & ROV prefafuisitel &t MBI alhigh pEY86E
safety problens, since the wedge elenents are just spring |oaded in

t he cl anpeecyasy of te ralet-Theiinygskéon Hesyhednftersradsmeidaindhedeqsa in

bei ng ins i clent, - I i f fe | ocked
into the g%'&ﬁ:{dﬁ%ﬁ qetﬁ‘?" %Eg;@%béai&&dg%n@é@eéﬁ%ﬁgfﬁbﬁ%hlé%i’ion%g %!éﬂﬁ)l%ghed

cl anpi ng 8ewilarasampingadeviced kel the BN 8§ oarw Ahdnadtiomh@@ithbttdraWbar are
Macro system di sclosed in the EP 255 042 Al _20has the drawbar

pr econnecfigglosgdime,dppanenter) 5 DGE7 280 &R h§ESAJP Akanpl e for the
storgge of hanging EDM el ectrodes. For that, grooves in the drawbar
are used for storage in fork receivers in the nagazine. O her grooves
in the drahbaevies ai&dt199292RA Igangthiengthky faegaihb et ertitareglasublications

Ho , f t i Il et ted d LS .
e AR oL L ST RR S B 2, ey o
mlling mesiddgRHMm '-%aﬁQféL%@'Ho?ént?a"l’ly%@b@réé‘é%@%xbﬁiérﬁ% it ‘Wédlfes-

A preconnected drawbar Is an obstacle for an e andl'ing of the
| oadi ng peleteys are st Bpdeg Esadedun the claomed pesitiirs aate ¢ basentherspring

G, DA S B BB s FREET (80008 e MSEESE) S
functioni Rkt iftouke dhawoar but with a 30specific pallet of |ong

dimension). This is in order not to collide with the robot gripper.
The result is a shorter allowabl e height of the workpieces, |eading

to a 3237A$§ﬁh§f:&i@a§@ﬂt5§3$ an féjr88f§lg mentioned clamping devices relies in their
storage and handling ability: The Macro system disclosed in the EP 255 042 A1

20 has the drawbar preconnected to the pallet. This is of advaniage for example for
the storage of hanging EDM electrodes. For that, grooves in the drawbar are used
for storage in fork receivers in the magazine. Other grooves in the drawbar are
used for the gripping by a pallet changer. However, for standing pallets a
preconnected drawbar is a disadvantage. Standing pallets are often loaded in

25 table chucks in milling machines or in horizontal spindle chucks in turning
machines. A preconnected drawbar is an obstacle for an easy handling of the
loading process in both cases. Further on, the distance between the magazine
shelves in the pallet changer has to be longer when the drawbar is preconnected
to the pallet (see e.g. EP 195 2922 A1, functioning without drawbar but with a

30 specific pallet of long dimension). This is in order not to collide with the robot
gripper. The result is a shorter allowable height of the workpieces, leading to a
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8.3.20133 |limtation of the capacity of the pallet changer. Pallets

| i ke the ones published in the docunents US 5 190 272 or EP 1 068 919
Al allow a shorter distance between the shelves. However, this type
of palletgasysiens do not neet the requigenments of clanping wthout
side forces. This since they don't have a | oosely connected drawbar
or simlar solution to transmt the clanping force fromthe chuck to

the pallet in. a re axial . O anpj ng chucks nust hold the

wor kpi eceﬁrﬂgﬁ'@? gﬁﬁhﬂ"?a&aﬂw\ﬁ?ﬁ'lee‘?ﬁ'% Ch‘? foul I -in 10force with
respect to the external forces e.g. cutting forces from machi ni ng.
This is not a problem at machi ning of EDM el ectrodes as the copper or

gr aphi t e Bebetsflikedi¢ ones pubbshed inthetdosumapid USHE 180278uriERAg G689y
and rﬁllinq@g@chin s . for. {he wor. ki ng.of steel parts s

dd hi.gh
forces caft 1o a SEQHRCdisITGe fetera e sheliss diows fero i Vo PRt
wor kg eceggdidmal PnéthfebrihkbatqtRetenkeoftadmere wiesRisid: foidss. Thaf Sihce

safety reasons it has to be ensured that in the worst case the pall et

hol di ng t Wewdarkihassea asehesamegtad digytbar o siniar soihulion toTransmisthg

resent | dounine el TERE e ERER B Ihe PRIeth A S 201 nproved
storage and handling ability and additionally a safety | ocking

function ensuring that the pallet cannot get |ost fromthe chuck in
case the GIRIMABGEIGIGES Myshald Erearpipigoeaaist wih aaifteretly Bighadtiaver
rea e ; i o) . .
i ol alsteg Wi BSp e e §REmathbed ¢ 8 FRIPEP B BaBffing, Thisis
t he or di naoya prabipmnat machiaimgsaf)EDWRelsctodyjescds the cipgler 02 Hedphitelere of
reached in gdevices u ing | oosel y connected drawbars to transmt_the
cl anpi ng 9 gatpras, EhﬂBF_R" _ OFﬁéuﬁ‘&?ﬁéWﬁ'W ane (piking paghings,fop the
si tuati ongonghg of B paR8dudHEN hiyHBceV@r SR8, especially at a tool breakage.

In such cases the workpiece and also the pallet could be damaged. Despite this,
15 for safety reasons it has to be ensured that in the worst case the pallet holding the
workpiece can never get lost from the chuck. This is a main issue for the present

application.

It is an object of the present invention to provide a clamping system with an

20 improved storage and handling ability and additionally a safety locking function
ensuring that the pallet cannot get lost from the chuck in case the ordinary
operational clamping force is overcome for whatever reason (e.g. due to an
incident like a tool breakage or other circumstances that will lead to very high
external forces overcoming the ordinary clamping mechanism). This objective shall

25 also be reached in devices using loosely connected drawbars to transmit the
clamping force from the chuck to the pallet in a pure axial way or situations were

compressed air is not available.

The object of the invention is achieved by providing a clamping device for machine

30 tools with an integrated drawbar according to the features of claim 1.
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The object of the invention is achieved by providing a clanping
device for machine 30tools with an integrated drawbar according to
the features of claim1l. 3237 _83R Prio_Application.docx 8.3.20134 In
the invengizveyghuck the drawbar is integjated in the chuck and
connected to the separate pallet by a bayonet connection. The drawbar
is rotated by neans contained in the chuck, which force the drawbar
to a determ ned predefined rotational novenment. S5Further, in case of

hi gh over I"d&g, nyentiverdwekihe diawbaids giegrated it therdwck padgoansrisg to the
balls are Y s\ i coul d
t hen get ?:%6%? geteig?!&ﬁl %goaség%n tg\c}éﬁ?ﬁgﬁ' ﬁﬂ Eedfg\{("?‘rj gféﬁggétgﬁtb‘i?g#éﬁ]se
chuck, | eeshitainedddn $les eheck, iveHicti force dmgeravebad tdandatermmbd predefiveaim i s

solved by the invention thanks to its safety |ocking function,
meani ng t??éatl’%‘gxr”?%’(ﬂ?i‘?f&- mounting of the drawbar in 10t he chuck,

i npedj ng pRARENIT ALY of Ridh dv@ﬁolgﬂ,at}”@%fraﬁﬁﬁr @&hiﬂ%!el Rle8Yut Q\{r}]etghtﬁec huck

in case the ordinary operational clanping mechani smresp.
respect i velampang bdllsbrnpiesged back sVghout the brventive coaand, the phliateceld

reason ang coul.dn't wthhold the dr ar_in.th huc 15Al t hqugh

For m 1 ockineg SariRiStebiE0ss shd TS e rebia AVECT thAghib defdin o
posi ti onegevdietriR® foNASMgdtHridpdBagd aThe brablem it RBNeaMNtheBvérlidpkhanks
This feature permts a clanping of the pallet without the possibility

to exert Wnis safety pekivgsunetivnumeapindhthecipmHoekiag meeuntingdfiivg Brawbar in

Cl arts mg. TR rmed g niochRERIL Pt The ot T B Pyl ST b AU
20convent inotEe thiedhdinapndperagondiadidmelngaeolanidineebposel resptitive exerted
form |l ocki ng nounting of the drawbar in the inner guidance channel

4
i npedes t HaMRINGTIFanBhPUIE D¢ Beeremne et whatsyer srasoheancherdn't withhold
parti cul i Il direction of the drawbar - of course
AR} o Ghik

i ndepend rawbar is in clanping or unclanped condition.
For the cl anping operation the drawbar will be turned and connected

chucd wi ¢ AltBobslhERYIPEKAD Tielhar 8 reAPer SoyRRe Mted P ipesly

uncl anpi Ngesifined in the inner guidance channel 4 of the inventive chuck. This feature
permits a clamping of the pallet without the possibility to exert any side forces,
ensuring therewith the required high position accuracy of the clamped pallet. The
ordinary and operational clamping function in the inventive chuck is effected with a

20 conventional mechanism, e.g. ball clamping.

The loosely but form-locking mounting of the drawbar in the inner guidance
channel 4 impedes that the drawbar can be extracted out of the chuck —
particularly against the pull direction of the drawbar — of course independently if

25 the drawbar is in clamping or unclamped condition.

For the clamping operation the drawbar will be turned and connected therewith to
the pallet via its form-lock and pulled-in towards the chuck with a conventional
mechanism. This sequence is reversed at unclamping.

30

The inventive safety locking function does by the way not increase the allowed
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The inventive safety |ocking function does by the way not increase
the all owed 3237_S3R Prio_Application.docx 8.3.20135 cutting force
as it works only after the pallet has lost its z-reference contact
w th the ghupki3 The position accuracy isgthen also [ost. The safety
| ocking function is thereby only a safety function. 5Apart to the
inventive safety | ocking function, the invention also presents a

SPeche TR Gtk FOLHEHEe P VPRSP R bR b

the fol | ojenghidid h'hb%sh@npacﬁfurééﬂlﬂrtﬁén laldousst %b%f@t?%dk‘ﬂ%fﬁ'cﬁon is
exanpl e of the inventive clanping device. It should be noted, that

the fol | otiergby pglyr@safehoiunctien. one of many possi bl e 10enbodi ment s
for the inventive chuck. The figure la shows a 3D view of the
clanping chuck 1.1 with integrated drawbar 1.2 according the

i nvers i onApag ta thalineintile afeti & oklrgndhogors b6 knvehtioa= preseRied Stedal
the table or on the SFI ndl e of a machine tool. The drawbar is

15connect Bahgniage splafiprionipe durmingaed pebiRgdifingherdsawbat.ne bayonet
W ngs 1.4y, -F“]ﬁvé %r&%cpc%naqgﬁuhcflarl Hfﬁl%@&?p%?ﬁ ﬂﬁ?ﬁ‘@ﬁllomﬁ Q/ﬁl(n the help

rot ati onal orm ocki n ioninres

position of ﬂghesbﬂimmngwmgmshfm ekamlpm dﬂ&mba%rﬂtw%)c&aﬁﬁbmgtﬂémeld
position is r i s tur ed about ﬁS]I_Iade gr ees

eached dr awbar |
(cl ockwi sé‘?ou*ﬁﬁ@ 'F'?tﬁgr @i‘fﬂt ﬁ"%f?@%’“}@n Wawe 8}"’6{%‘1‘?{@9 ehmaRryY Possibl awbar
1_ 2 and Zgﬁﬂido‘i’fﬁeﬁtsefo?‘ﬁxéjih%ﬁ@ée?nddk figure la fromthe top. The

figure 2 shows a cross-section of the clanping chuck 1.1 with pallet
1.3 conpri si ng a chuck housing 2.3, a drawbar 1.2 with upper portion

2.5, havi nGeTX RS dPatIopar Fonoyp &y ERBaIrd snfrg! TaufiFielitied SFwoar
cl ampi ng ha éc&ﬁﬂln%qhe ﬂmtubﬁveﬁfd é)?éﬂétOﬂSh'ﬁﬁe EMPnRG RLEIRIshThRMGd

gui di ng grooves 2 dr awbar | oosely nmounted in an iInner

gui dance o&Hutied on toe tam@ ot Ridke Bpndies eka araahineeiaol.fThpud@vdar isTwo

"ot ol The shaFHg0 g HiT adte Bd bayclle Sﬁshr%é} | eS8t bbiorRE SR Sltuffe

fixed in rfigdied 1d@h@d biilustiee eheadRiWIgr in the rotational form-locking position in
respect of the pallet 1.3 (see position of the bayonet wings 1.4 of the drawbar 1.2).
The unlocked position is reached if the drawbar is turned about 45 degrees
(clockwise). The figure 1b shows the same clamping chuck 1.1, drawbar 1.2 and

20 pallet 1.3 as displayed in figure 1a from the top.

The figure 2 shows a cross-section of the clamping chuck 1.1 with pallet 1.3
comprising a chuck housing 2.3, a drawbar 1.2 with upper portion 2.1, having a
bayonet connector 2.2 geometry, and a lower portion 2.9, having a tapered portion

25 4.5 (see also fig. 4a) for the clamping ball contact. The lower portion has two
opposite S-shaped guiding grooves 2.13. The drawbar 1.2 is loosely mounted in
an inner guidance channel 4 of the chuck 1.1 (see also next figure 3). Two guiding
pins 2.5, with slightly thinner front ends 2.6, are entering into the guiding grooves
2.13. The guiding pins 2.5 are kept rigidly fixed in radial holes in the clamping

30 piston 2.7. The clamping piston 2.7 is rotationally locked by the guiding pins 2.5 as
they are going through the guiding openings 2.12 (see figure 2 and 3) allocated in
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30piston 2.7. The clanping piston 2.7 is rotationally |ocked by the
guiding pins 2.5 as they are going through the guiding openings 2.12
(see figure 2 and 3) allocated in 3237 _53R Prio_Application. docx

8. 3. 2013683093 ner gui dance channel 4 (gsee al so next figure 3) of
the chuck 1.1 respectively of the chuck housing 2.3. The springs 2.4
are acting on the clanping piston 2.7, pushing it down to the

(not i Sol Byohy SuiphFe pETRIZERER oMb fotid STRMA Bl Reborichyery

EP 255 5042thél chubk hadding 2BaThe Ispmsx?@g A SeCtivgrorpiiel @ablng Histon 2.7,
generated by conpressed air inlets (not displayed) on the sprin

si de, al sBUEHIRY itdowrpicdbesiamping positiom avhaneunnressad airds roieased vigvar

2.10 1
2 o S D TR o R o B ST ABE DS Bt

conpraessi 642 $dr. ngadﬂaﬂdnanmnmmag dorcenizaciptioatihebe deherateabyaonipréssetl
10t he end surface i, nner i@ance channel %P&éee al so fig.

3 when s BE THRBdROr 48pRYEHLP R SPHEL et e i ER ARG AT TS
cont act._epgises 131280 BBiAH dhod2n g mohhfedb@é« e SIS AaRstFoen

pal | et and rawbar 2.1 at e beginning of every c
r ef er encecompegssiomspieng 2.11iig aebng)beﬂfﬁemethatgmom Bowdras 0 taine tbdaulcdmbar
face of the - see on the ri

h [ 2 t | d
S D ovl ded OSSPSR T bPaeSreag oy wean Pe A e s
Wit hecor r gepamdlsiadesd 8 SMRE ifri@fdmdehapeel 4 i(seu aeoqu %b‘ﬁlh@ﬁ'th@t
The x-y reference el enents consist of tapered rails 3.371n a cross.

The z ref egicie ieLBpampedespeetivehobpen @ondutzlbngﬂp;e@pstaszt 2ngiinels atso an

S eeve. tofRehgt HEAe el bbb Foelel ablald fiatif 2 Ruipe

grooves i Begianei frveheclahmind ueferbatd RaisevRideZtoliy B4 bh its openi ngs
(seen in figure 2 or 5) for holding and positioning t he cl anpi ng

balls. The clanping balls nust be correctly placed with respect to

the il di pge REDR: 2 <AoRRdnt Ry0E ADNERG 3 75 118 B Rodtifig D &858 e

aga| nst the infner en con SUI’ e |nver eeve

resp. innen tiygrigiet @ﬂanmsebroéhded wiﬂaamdn@hn@nﬂetfamhaﬂ'hg xqtaefermebal l's
are not in contact with the g}rook‘/mE In c| anpi ng condition the
%%sura‘ 3

drawbar 1SBMENts WithRqripspanding re %%ep%f@fpﬁ’%qt' ning QfltP%@ﬁli‘%fnTBP
the chuckyROEIQENESY m@nt&%og&@?of’%‘b@@d l‘%@tﬁ heg c?é‘ésaghgazore'f&e

bayonet connection between nped and the dra
1.2 is theleawintdh congstsdf pTh@u@ngcnasgs 3Qopitniz rsgs‘aee JPhé tgurehshows adser

gg;ﬂé@?ﬁ B\?q gFORB’%gl L?qsgﬁe ﬁ}sa ed a\leeve?ormlng the inner guidance channel 4. The

function of these grooves is to orientate the chuck bottom cover 2.10 with its
openings (seen in figure 2 or 5) for holding and positioning the clamping balls. The
clamping balls must be correctly placed with respect to the guiding pins 2.6 and
the grooves 3.1 as the balls are pressed against the inner end contact surface 2.8

25 of the inverted sieeve resp. inner guide channel 4 in clamping condition. The
clamping balls are not in contact with the grooves 3.1. In clamping condition the
drawbar 1.2 is slightly pulled inwards, respectively in direction of the chuck bottom
cover 2.10. The before mentioned axial gap in the bayonet connection between
the pallet to be clamped and the drawbar 1.2 is therewith closed. The guiding

30 openings 2.12 for the thinner portion 2.6 of the pins 2.5 are also shown.
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8.3.20137 The figure 4a illustrates a further inventive nechani cal
solution for the turning and pulling/lifting the drawbar. The right
figure in fig. 4a shows a cross section of the drawbar. The displ ayed
drawbar 182.P@K3 S- shaped gui di ng grooves72.13 allowing - suitably
mechani cal ly conmbined with other elements of the chuck - a parti al
S5rotation of that drawbar. Each guiding groove 2.13 consists of a

first axi ol : i I , I : N i r j.at e
angi ed_or 355 ekt A URRyBIACh AtinckiRRARERNE G ol "t PRt End
groove popuilhiog/liﬁir@. tig@@a\ﬁ/bapmf@ﬁgﬁt frgtdlmi fri fich Magslrtwseak dpgjgsi sHrtidn bf tise
to ensure that the bayonet is oriented in an unl ocked bayonet )
posi ti on. 9@ fa{ﬂh%\ﬁésypj)%%%r@w Tvé s S1shened gydingrapwas 48 Plaming
to pass each, t t il anpi.ng.
chuck. e PiAdiEchaHEly AinRgH Sl Bl SEFrRe b Py fl T Bt
drawdar t otativravethshdrawitter. Gackigugipg geodve®. 48 eonsistsdoiva fifst tkially

Gort Do o BrigheA Haidh AP oadbh £ 75 R mddia atie pbovecRpriigh 42 and
degrees. Zh@clhd %Q&'ll?%rigﬁiécpé‘tréiéhp@rbﬁbé t;sbﬁrdrm.%uirha%ﬁctioﬂ c{}%ﬁﬁgrﬂhen

four bayonet 15wings 1.4 are used.” The rotational notion o
dr awbar i graaveqruten ¢d isdelenstreiiedt thehbayensad ieorientad dn tihamlockied bayonet

f ti 1. ti. 315 dyal . The . first, f ti
s to onsaraf.TRE RIOwe e KPRk NG 34 abecitBupar Afd aRliSt oe aeth
whemd he dramaienthd gaslepis! plaged Bnidytht REarBpiABIINNEK DBhé funcEbABRHY
therewith the connected pallet. A rotational notion would generate a

t or qlﬁe anarql@gigi@oww@@i@nt%aﬂs isolorcevhiel drambree tq ratate woen theauidingupiasy
f d . i .
connect | o8 ot TRV itaifle tno B dfetBpiaR ERAG thé B Blatong

free and rrlgitiioab:lajel bﬁ){fl@tit&ﬂ?te@jhchdmm 'rﬁw?@ﬁ 3h§iﬂln.2-—]u$1ra$ ér_eaﬁlampléa ;to fll_?]
consequent to mying of the spring. |oaded clanping piston 2.7. e
second f uﬁeﬁh’e@ﬁ- iﬁeﬂﬁ@g@%%ﬂpr@ﬁ@@g@%m iable m Gasesoviarsipus beapet
the 8 abdingk £4R8MREAZPhEIEBAONLIhBNGH BPMe/ BIRLAR S tdliRAIBYOAE

| ocked positlon once the chuck clanping occurs via the clanplng

bal I s. ThbpegihebaydretsaheetioidiTig findtidin oithe Beeohd yonmete partiopet 3 &n

ins in | . pasi tion dl f th i tude of |
bl 1+ out PurbaEe ettt iea EHeh e BR tiereiin o Fahonalimatien &l egichg
functi on, nidﬂﬁeﬂrm@aﬂqeldr&wr?aeg. | F%Spdll'édiiﬁ %y'tﬁ%[?nmhéib@ns,actérﬂgﬁfgefj

portion 4.5 for the clanpi all '30contact and a ring shaped axi al

st op sur f Hssewits thinternegied patets Awotadiionabmetidn ventdd gensiaté aderqiesarsf
ggg%d‘;gg g%ﬁéﬂ%%%ﬁp%@@ﬁ@%@ i;a%l%gt t%‘egposfitio%uar\cecu% cy ('):Hhte rp]:;%rllet. Further on, to
force a rotation of the bayonet connection pallet — drawbar with existing friction
would hinder a free and reliable movement of clamping piston 2.7 and lead
consequently to jamming of the spring loaded clamping piston 2.7. The second
function of the straight groove portion 4.3 is to ensure that the drawbar 1.2 cannot
25 further rotate and remains in the bayonet locked position once the chuck clamping
occurs via the clamping balls. This gives the safe holding function. The bayonet
connection remains in locked position, regardiess of the magnitude of external
pull-out forces on the pallet. To permit the inventive safety locking function, the
drawbar 1.2 includes in its lower portion a tapered portion 4.5 for the clamping ball
30 contact and a ring shaped axial stop surface 4.4 which interacts with the end

contact surface 2.8 of the inner guidance channel 4 (see e.g. figure 2). Further
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8.3.20138 reference is nade here to the following figures 6a and 6b.
The figure 4b shows the drawbar 1.2 in a hollow version. The hol | ow
drawbar has a through-goi ng channel 4.6. The hol | ow dr awbar
enabl es aggorpixte holl ow 5chuck versiongas will be showed in figure
7. The figure 5 shows the cl anping chuck and pallet of the forgoing
figures in an "expl oded" view and cross-section. The shiftable

cl anping pi,ston 2.7, its idin ins 2.5 the chyck housing 2.3, the
cl anpi ng %a(?rlegcg.'i”?r(#g 'f?{gl{%gﬁ @?Jr‘.%m%ﬁg‘{ei aﬂ‘iﬁlgbmm | visible. The
figure 6a shows the clanmping chuck in open position. The expandabl e

pressure chanber 3 below the clanmping piston is filled with
conpr essedihaifigurehtlo ghawa thedravdbasihg mphallawetersivneTioe Aafow gravbaohas

s acti ngt SHCHAE RT3 ¢ bbb BRSesR Rl cddf kot 1
drawmar s ghukkstarpioaws witiehedsHovaedint fgurerid surface 2.8 of the inner
gui dance channel 4 resp. the inverted collar. This contact is a

prerequisite for having a reliable rotational notion of the drawbar -

no fricti 5 . en
the qui di e AU S BpONE IR Lifing SRy RERBH ERReRR 18 ford RS 11 alie

i n rel eastexpisiad” view angicrasspasitionoMhastiflableviaspintppisvear 85, &é guiding
clanmping. The figure 6p shows the invyentjv huck in cl ed

posi T1 on. PRRZ-SoreEusR HOURH oS, iheraTBnedas .| Ao iR oTam sayes 2.10
presgure ghagBgisthieWhi ch caused the forces exerted by the springs
2.4 to shift the clanping piston 2.7 downwards. The gui ding 25pi ns

2.5 integrated in the piston 2.7 forced the drawbar 1.2 on the other

hand 1 al i onal ot on, forml ocki ith £h
cepar at e BRE BT pE AP R piing furK bropeh e Bo At putandatie; 1

are acti ngrecs@uiéﬁgqérﬂﬁef%ewtﬂ@agﬂn?ﬁngnéi_sfd?ﬁsdmé@mm dordprddkedairt he

| ast part of the clanping piston motion, pulling the drawbar 1.2
i nwar ds t HeoegiyaKnotrsfeovn )s3ir eNeddTlae glasnpigg msdemdi Swithiguiding eins 2.5 is in

.?_gfls%gﬁ : lnﬁ? ﬁﬁb%f%(gsiﬂbr?)ﬁ%et é:‘prfhgpﬁ.qtf i® %(L,{iri\d]Qﬁ e HOAASar2 tlé]aedigé AR htact
between the drawbars 1.2 stop surface 4.4 and the end surface 2.8 of the inner
guidance channel 4 resp. the inverted collar. This contact is a prerequisite for
having a reliable rotational motion of the drawbar - no friction between drawbar
and the separate pallet 1.3 occurs - when the guiding pins 2.5 are following the

20 clamping piston 2.7 upwards in release resp. unclamping position and likewise
downwards at clamping.
The figure 6b shows the inventive chuck in clamped position. The compressed air
was left to escape from the variable pressure chamber 3, which caused the forces
exerted by the springs 2.4 to shift the clamping piston 2.7 downwards. The guiding

25 pins 2.5 integrated in the piston 2.7 forced the drawbar 1.2 on the other hand to a
partial rotational motion, form-locking therewith the separate pallet with the upper
drawbar end. The clamping balls 5.1 are acting on the tapered portion 4.5 of the
drawbar 1.2 during the last part of the clamping piston 2.7 motion, pulling the
drawbar 1.2 inwards the chuck. The displayed clamping mechanism with the

30 clamping balls 5.1 exerts a high pulling-in force on the drawbar. This pull-in force

exceeds many times the spring force exerted by the spring 2.11 or even by the
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exceeds many tinmes the spring force exerted by the spring 2.11 or
even by the 3237_S3R Prio_Application.docx 8.3.20139 spring 2.4 and
causes a relatively small novenent of the drawbar 2.1 towards the
chuck, clgg.sgn3 herewith the axial gap bgtween the drawbar and the
pall et which get in contact with each other. 5In the exceptional case
of very high external pull-out forces, the clanping balls 5.1 are

al so forcgd. i ial. di i |eadi ng _t |l otd u rds
of the ol Sihg 4 BRlhs £ LR Bl Rt ot Dl TR
of the arthisheissing theeewittareodxisiogag bstvdes theveawbarand hd palled vieey
short distance until the gap marked in figure 6b with "Non contact™
has been Qﬁwgéﬁﬁuﬁﬁémhﬁ?éﬁﬁﬂwwmhe stop 10surface 4.4 of the drawbar
touches the inner end contact surface 2.8 of the inner guidance
channel . This contact stops the pull-out notion definitely, resulting
in the inkethie esceptbredl\caseladiveg fighaxteanal pall-sbioiolcks) thencbaimeballs 5.1

t hat the bayonet forml ock tween the pallet and the drawbar repains
secured ag% ASP f%rﬁ?d%ité{”%ﬁﬁﬂv'\'@%ﬂ%%%aﬁg”g F%@é"lﬁcﬁrrﬂﬂm HRWREIS fdRR s
to the grEl‘é)’r?pirﬁ’@blFs'rt](Q?ﬁg%gﬁtré@ﬂt@%ﬁ@.'Rnbﬂntdzé‘?/i?cejs_?_:hfqﬁé‘é%é.o¥tf?e MholSer,

guiding pins 2 anpi ng pi ston e positioning accuracy
i s of coutheediapdiarichngusitbeamowad epwiactsior easey shorldistaccaluntiithe gap

t hat hi t | f g .t br eakage). th
rerTer pabefhet ol G WiBkohBhEaeich ki MhR G IR Sop
| eavigng t B@rfaduigle of2Rd RRalbBUoB cife s HWBNEPENE LBARICH Susiiic K 8lofkhé thridrS

hol | ow version. The chuck is also provided with the hollow version of
t he i nvenguidenee ghipanel( $bis coatant storsciherntliineutiraotiorydefénitgty, aasulting in the

771°7n © nEVBR R Lbe RO (SRaddbERiad nbth. SHIREBaR8 Yo

appl i cati piek beneeen weslpalldiend.thaidrawbait ®maifs eetlinedalgaateiny roefivhralso
signal s) are transferred to 25t he pal |l et and workpi ece. In other
appl i cat i BHENG HeseericuaIStanasIBaNkD iR thegrrogye goftianspt A demsaen it then

cat oo BN, 2rk5e YOIRL B 25y SURRREREIED e sl e,
The di anetecuraty tshef doairs@ st fsuchyan deeptianalelasé. shouid ddwuri Thigmheaxes
cover 2. LB GuVEM R SHISINEHEFS (107 Hitgekaat e ST ISHGLIMpEib
555555 R BB P oot A W ohude
20 The figure 7 shows the clamping chuck 1.1 in its holiow version. The chuck is also
provided with the hollow version of the inventive drawbar (see version according to
figure 4b and foregoing description). The chuck has further a through-going hole
7.1 in the bottom plate 2.10. The hollow chuck could be used for applications
where media (e.g. air, water, electrical power, sensor signals) are transferred to
25 the pallet and workpiece. In other applications the central channel could be used
for placement of an extended portion of the workpiece e.g. a shank portion or to
allow chip removal as showed for example in the EP 1 741 511 B1, figure 13,
The diameter of the hollowness, by the channel 4.6 in the inventive drawbar 1.2
and through-going hole 7.1 in the chuck 1.1 resp. bottom cover 2.10 could vary
30 within a wide range and also be large with respect to the outer diameter of the
chuck 1.1.
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8.3.201310 The invention relates therefore to clanpi ng devices for
machi ne tools, which conprise a chuck and a drawbar intended to clanp
separate pallets, whereby the drawbar possesses at |east one
projectiog3fzyi®entering a forml ocking g@nnection 5with a separate
pal | et (bayonet-connection) by a rotational notion of the drawbar.
According to the invention the chuck has an inner guidance channel in
whi ch the drawbar is | oosely positioned respectively nounted. The
rotational notion of the drawbar is guided and determ ned by

i nvent i veTheangntiontrelatedthierefb hetcckigmping\biédbed firehgsHinavtddis, Satich
drawbar. The drawbar |is turnable journalled nounted in 10the inner

gui dance €PARABE 2 Hck andiahdrayhasinteaaed to Flampberiagtaralieihauhengby the

respect t i j cfrtba@% : Lmtibak i

i npede th&e}rE’é\r’r]:ga\/]\F/cS{aaf;é gésex r%@?f%%n ou @%thlg hg&gﬁr&tgﬂﬂﬁi‘énfoggrl{i'@%ﬁg"g%@&hon
i ndedendewithid sépearatdy palled (bayonietrcohaagtiond bgra rotaticap etbtionaddine drawbar.
condi tion, In referred enbodi nt of the invention, the .

r bar -t BcaudingisdnBiifyEiiondng ChaeNReAndN R AIEAN G ChTTed ] Fhich the
el ement. Jhgviskray “Qﬁdge%b%r%a'ﬁé%_ g@@tiv‘éﬁy %%n?éd.ﬁ‘?{eﬁ'gﬁfoﬁ'%i W-Btﬁﬁn of the
i nventive clanping device contains in its inner guidance channel an
end cont adtavéarfiageideli atd deiesnireddyr inespivedinegns toptained indbe ahutke

drawbar. These corresponding surfaces are formlacking designed, apd
mpede { NI PTETRSIV DA, dtaper e Pt i Rgbis sodtnalied, miognted in
(mearm N9 8@AhASE ghidanesbhameeldbliest tHeotAbr hAsd tiraiMeking d¥sdrrimibl ¥
the end contact surface is orthogonally aligned to the axis of the
gui dance taspestio the inher atidance geaysiedphtha eudkdn ithateray rimpsse the

or of or bl 3 S BrERRAET ghEohERhE 2Rk, DiBeReed TEp rppbar s

coul d haviy @hswpirt bf encampkdr/iopen doddi@n(e. g. a 25projection, a ring
segnent formed shoul der etc.) The inventive drawbar has at | east one,
pr ef er abl { @\%?fe!j@ﬂcﬁfﬂ%ofﬂﬂ‘@@%/@ﬁr@t'w%@'q{yﬁ'ﬂ@néﬁ"\éﬁaﬂf ig depigned ethesas a

01 9. SFORAFSPE o TR SyNERE BBl RE ELARAAIALD dtfo o
groove pontdrepartand one internedi ate angl ed groove portion,
ot or act | ANEAN G B SHRA R Boie TS S ah AP el af end
3237_83R_EhhiactPRta&@vhRR-f986Xa corresponding stop surface on the drawbar. These
corresponding surfaces are form-locking designed and impede therewith the
20 drawbar’s extraction out of the chuck (meaning against the pulling direction of the
drawbar). Preferably the end contact surface is orthogonally aligned to the axis of
the guidance channel in the chuck. According to the invention, the drawbar has a
projection forming the drawbar's stop surface, preferably that projection is a ring
shaped shoulder. However it could have also different further forms (e.g. a
25 projection, a ring segment formed shoulder etc.)
The inventive drawbar has at least one, preferably two, guiding grooves at its
cylindrical surface. These guiding grooves are preferably S-shaped, most
preferably with two axially oriented and from each other displaced arranged
straight groove portions and one intermediate angled groove portion, connecting
30 both straight groove portions.

The guiding grooves interact with corresponding guiding pins contained in an
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8.3.201311 inner, preferably annular formed, clanping piston which is
all ocated within the chuck housing. The inner clanping piston is
axially shiftable within the chuck housi ng, however w thout the
ability t®&3c&diduct a rotational notion. 1The guiding pins - allocated
and interacting with the guiding grooves of the drawbar - cause the
5draw bar to fulfill a guided and determ ned rotational notion around

of “the criingr REEraB AhaER g, Hafoid R hrith A vihiRS' O
drawbar ackuak mesh@ide innescampingwistdroisaddially shiftatilawibirathenshuekent

of the draw har of 45 degrees. The chuck housi ng_.has a bottom coyer.
The dr anbBPU$BES; @W%‘ﬁé%ﬂ‘qugaﬁ‘r aly B’t?@@@é??’o@ﬁ%ﬁ?@?ﬁﬁir@mi%ﬁ‘ﬁt% Ing

pih ol anpingd AbearRlahd RiheiRPhih R Liidtg GRGVEE of 1 & d cause the

bet ween sai d tapere ower en ction“of t rawbar and a al so
t aperfed saw@w bar offutftiea guided andaigdemginpd sotational metien arxoeindoiseomim & xisft

il r cxpbE BBl SBksdhe s e o bR STHE W Tk T2 0
press t hepgiramdbay tHegimgdraoPedm thehtwbar AREdifiMslore@UA IstEh fauvAP &5

cont ai ns s%ngs, which are acting on the inner clanping piston,
pressi ng 8l giptatioopbmevament sf the dravdharcft4Sotedieeshe bott om cover.

oo ool ESRLERBUE RaRBIRED 4D LTt FAEHaUAR, Bty bhE
pi stian. Thesreleiohié b esrdacf witlDulsming elerdims seafadblybhalgredeldrse

air to escape out of the 20pressure chanber, The pressure chanber
expands, plogated bgtweemsaig ippereddawer end seetionegighr sirawbacend g alsp

novi ng th j [RatTly ' i at ; :
fromthe gag% ? %émg%%il@réﬂgﬁésm ncégggamr@?top h% I?oﬂﬂrt Igg\?@é(er ée@%g}h?nﬁ%r
springs. dlhmpiny pisto inodirddtienioities bottampiaver pt #teochuwktrbsp. ¢chhekdousing

PO, ot et RS G5 i e iRl B
for mg 0CKERGKTERRS hUCRTMORISHY ﬁnhéﬁ@éﬁtéfds?’s%driiﬁg%?\ﬁﬁféh ArBRRAhE DnhE R

rotation) of the clanping pr'ston In axia ection of the chuck
housi ng. Flrefmnablsforsgirdsgjog thenipnep elainmyisg ipisten acdirgdtiontofdhe bottoon  of

e, 91 . 09 185 ALLRBEA d 8Ll LONSLSL AU PR G Rl
3237_83R_Beit@mARivel 88tHe0Fhu#RG@Nd the shiftable the inner clamping piston. These
elements are of course suitably sealed to impede the air to escape out of the
20 pressure chamber. The pressure chamber expands, if filled with compressed air.
This expansion occurs by moving the shiftable the inner clamping piston upwards
resp. away from the bottom cover, pressing against the force exerted by the
springs. The movement of the inner clamping piston within the chuck housing is
preferably guided by one or more guiding openings located in the inner guidance
25 channel of the chuck or by cthers, e.g. form-locking means, imposing a translative
movement (meaning without rotation) of the clamping piston in axial direction of
the chuck housing. Preferably said guiding cpenings interact which a section of the
guiding pins attached to the inner clamping piston to allow a motion of the inner

clamping piston in axial direction only.
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8.3.201312 References 1.1clanping chuck 51.2drawbar 1. 3pall et

1. 4bayonet wi ngs, projection at the upper drawbar end dedicated for a
form lock with the pallet 2.lupper portion of the drawbar

102. 2bayo8&t2@1hnect or 2. 3chuck housi ng 12 4springs 2. 5gui di ng pins
2.6frond end of the guiding pins 2.5 152. 7cl anpi ng pi ston 2. 8end
contact surface of the inner guidance channel 4 2.9l ower portion of

t he drawbar 3expandabl e pressure chanber 3. 1grooves in the inverted
sl eeve form ng the inner guidance channel 4

References

1.1 clamping chuck
5 1.2 drawbar

1.3 pallet

1.4 bayonet wings, projection at the upper drawbar end dedicated for a form-
lock with the pallet
2.1 upper partion of the drawbar
10 22 bayonet connector
2.3 chuck housing
2.4 springs
2.5 guiding pins
2.6 frond end of the guiding pins 2.5
15 2.7 clamping piston

2.8 end contact surface of the inner guidance channel 4

2.9 lower portion of the drawbar

3 expandable pressure chamber

3.1 grooves in the inverted sleeve forming the inner guidance channel 4

20 3.2 z-reference of the chuck
3.3 tapered rails for the x/y-reference of the chuck
210  bottom cover
211 compression spring
212 guiding openings in the inner guidance channel 4
25 2.13  guiding grooves
4 inner guidance channel of the chuck 1.1
4.1 first straight groove portion
4.2 angled groove portion
4.3 second straight groove portion
30 4.4 stop surface on the drawbar
4.5 tapered portion of drawbar
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203. 2z-reference of the chuck 3.3tapered rails for the x/y-reference
of the chuck 2. 10bottom cover 2. 1llconpression spring 2.12guiding
openings in the inner guidance channel 4 252.13gui di ng grooves 4i nner
gui dance 8Rat&d of the chuck 1.1 4.1fingt straight groove portion

4. 2angl ed groove portion 4.3second strai ght groove portion 304. 4stop
surface on the drawbar 4.5tapered portion of drawbar

3237_33R _pri 0 I Lon. 8. i annel
n tho hol Fow dr i ooRg el e Folol 4y Bpbicaiabofl Pt

7. 1t hr ougb-1goi nJampireg bélls he chuck respectively of the bottom cover

2.1 ,
0 7.1 through-going hole of the chuck respectively of the bottom cover 2.10
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8.3.201314 dainms 1.d anping device for machine tools, conprising a
chuck (1.1) and a drawbar (1.2) 5for clanping separate pallets (1.3),
wher eby the drawbar (1.2) possesses at |east one projection (1.4) for
entering &32013 | ocki ng connection with1d separate pallet (1.3) by a
rotational notion of that drawbar (1.2), whereby the chuck (1.1) has
an i nner guidance channel (4) in which the drawbar (1.2) is |oosely
positioned 10characterized in that the rotational notion of the

dr awbar (é%}nl's gui ded and determ ned by neans (2.7, 2.6, 2.4, 3) in
t he chuck l . % interacting with the drawbar (1.2, 2.13), whereby the
drawbar (1.2) is turnable journalled nmounted in the inner 15gui dance
channel (4)_but formlocking designed in respect to the inner
gui dance. LAAAMBING 4556 P MAC ISR 4RI ROTRGS b aabuick (1)) e6diathebar 2)
drawbars ext r agdiPimpi u 'm_d@ T

dr a\/\hwﬁygr isin f(ﬂzc{rarrpl é‘égc?)sze p%h%ﬁ?r?g%%e(ggﬂdﬁ}tﬁ%én. %gﬂ%ﬁg%rp%%} @cgsvsieg,ges at
f or machi ne t oltlast ave praiedliprn O .4) far entieringrafamt-leckingdonnettiat withe
drawbar is designed, as l\ow sl eeve (1. 4, or as a sive

el onent (1. 2) . Savaies gafey 1 B iaigiionel Mdtons MalreBied T Bhe. or

nore parts (2. \lrh_e?et%)the ckl(RADhag HEaMheegliabnd@ERARRRI (PPhSwhich the
according to claim1I or 2, characterized in that the inner guidance
channel (4) hadrawbasdd.2)dnloeselyseaditined 2. 8) which faces a

corrgspondi ng urfac .4) on the drawbar (1.2) for
for nquocki ng a%gi eé&eﬁdgf”ﬁu%r ewith the drawbar's (1.2) extraction

out of the chugie fotationaaaaitivsitoftthe dpawbam@ . diis galdednarf détBempieaviiar

(1.2). 30 3237 _83R Prio plication.docx . ) _
means (2.7,2.6, 2.4, 3) in the chuck (1.1) interacting with the drawbar (1.2,
2.13),
whereby the drawbar (1.2) is turnable journalled mounted in the inner

15 guidance channel (4) but form-locking designed in respect fo the inner

guidance channel (4) and in respect of the chuck (1.1) to impede the
drawbars extraction (1.2) out of the chuck, independent if the drawbar is in

clamping or unclamped condition.

20 2.Clamping device for machine tools according to claim 1, characterized in that the
drawbar is designed as a hollow sleeve (1.2, 4.6) or as a massive element
(1.2), preferably the drawbar (1.2) is composed of one or more parts (2.1,
2.9).

25 3.Clamping device for machine tools according to claim 1 or 2, characterized in
that the inner guidance channel (4) has an end contact surface (2.8) which
faces a corresponding stop surface (4.4) on the drawbar (1.2) for form-
focking and impeding therewith the drawbar's (1.2) extraction out of the
chuck (1.1} against the pulling direction of the drawbar (1.2).

30
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8.3.201315 4. d anpi ng device for machine tools according to claim 3,
characterized in that the end contact surface (2.8) is orthogonally
aligned to the axis of the guidance channel (4), 5whereby the drawbar
(1.2) has8&.206j ection fornming the drawddr's stop surface (4.4),
preferably that projection is a ring shaped shoulder. 5.C anping
device for machine tools according to one of the preceding clains,
characterized in that the drawbar (1.2) has at |east one, preferably

Hevi co foaiBRaHPaNTSe tor riddnifl 15018 2B |° Ay T GRS EctslizSh ATHidl the

devi ce for S accor ar acteri ze

the guiding grendesnizt $8)facs (2. &Elsmhdgdnamahilwd’@Qhew‘xzédilfethd@l\rdm-rce
(1.2) are S-shaped vm'éh two axially oriented and from each ot her
di spl aced arra%?ﬂé brai ght groove portions (4 1, 4.3) and one

i nt ergredi at e a@gb?ébﬁth@%’rﬁwl%ﬁf% Qj‘hé&a%)ro eEf?(SH‘ fﬁ%ﬂﬁone too

groove portions (4 npi ng devi ce

accordi ng to thaefatea(4dp poefemblycﬁmt@cmjecﬁlczrenta nng Ishape@ehgulddr ng
grooves (2.13) interact with correspondi ng guiding pins 20(2.5)
contained in an inner, preferably annular fornmed, clanping piston

(2.7) whigltlhmpid @é\ﬂé@%ﬁ%éﬁﬁiﬁeﬁt&ﬂs%E%Hﬁﬂq%%rﬂa@lo{t%eeﬁrec&ﬁlﬁé%pe}fmtshe

i nner clanping piston (2.7) is axial ble within the Chuck
housi ng (2.3) Bb@ragtarizedtin Hmt|thgdfmba1m112)tr;aaaile@stm peefewbdy tvamal

notigp. 258.C chi.n ccording to the claim
7, characteri zggaér%ggrﬂ@égﬁ%qgh gl?sn 'B\%Hégf . ac "al l ocated and
interacting with the guiding grooves (2.13) of the drawbar (1.2),
cause the draw bar (1.2) to fulfill a guided and determ ned

r ot at i onaP-GiBEPEIg g%% rmgcfajwa tepds acepreling toeclaim Apriryaptesized i that the
I's moved in t hﬁu@lm o@\/ég Eapt?uzt 518@&9 I%HHQH& loPehd grat:é%baél(?'g\)vazrae S-

preferably 30t i ng g I nmensi oned
rot ati onal novehmﬂd ofthtle airadiwdnmntddlarﬂd froln daclilethee esplaced arranged
15 straight groove portions (4.1, 4.3) and one intermediate angled groove

portion (4.2), connecting both straight groove portions (4.1, 4.3).

7.Clamping device for machine tools according to the claim 5 or 8, characterized in
that the guiding grooves (2.13) interact with corresponding guiding pins
20 (2.5) contained in an inner, preferably annular formed, clamping piston (2.7)
which is allocated within the chuck housing (2.3), whereby the inner
clamping piston (2.7) is axially shiftable within the chuck housing (2.3) but

without having the ability o conduct a rotational motion.

25 8.Clamping device for machine tools according to the claim 7, characterized in that
the guiding pins (2.5), allocated and interacting with the guiding grooves
(2.13) of the drawbar (1.2), cause the draw bar (1.2) to fulfill a guided and
determined rotational motion around its own axis once the clamping piston
(2.7) is moved in the axial direction of the chuck housing (2.3), preferably

30 the guiding grooves (2.13) are dimensioned to allow a rotational movement
of the draw bar (1.2) of 45 degrees.
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3237_S3R Pri o_Application.docx 8.3.201316 9. anpi ng device for
machi ne tools according to clains 7 or 8, characterized in that the
chuck housing (2.3) has a bottom cover (2.10), the drawbar (1.2) has
a tapered8lo#@t3 end section (4.5) in coméact with clanping el enents
(5.1), preferably balls or rollers, allocated between said tapered

| ower end 5section (4.5) of the drawbar (1.2) and a al so tapered

Phe L ol ot DGRl GoviEs RFHNAGRE 3508 Acfaiting WGREN 7%, Ligfachkadh

the relative e i nner clanmpin I'Tection
of the bottom tmtéhe CBudiOhousing ¢3.3) hes al otipinngoedrg@erth) sthebdravbat ¢1.2)
pul | and press,the drawbar (1.2) in.th anpi ng chuck (1.1). 10

0. Gl api o' doVPEE BREREHERET SERUOTEAS) i cREE WITESRIING elements
characterized j ' : i

springs (2.4), (%?’ﬁéﬁiﬁ%g’?ﬁﬁgr Etﬂlé?%regliogﬁga)I%%@%%ﬁ%g”%%@%@%ﬁ%yeﬂem
press? ng t he i agetiorc{dsmpdfibe dirawibar (122)79nd a attior taperezhsexdtiond the frinem
cover (2.10) an 5mher§q¥ expandabl e pressure chanber (3) is
formed by the & i &f?éi?») the bottom cover (2.10) and the

shiftable the Wh@eébwtlh@_rraémrpbﬁﬂh@_rre(a@ivé)moxvémé@tw_tﬁ@%r@r%‘ﬁaﬁﬁﬁiﬁg iston
chanmber (3) can expand if filled with conpressed air by noving e

shiftabl e the (hAk @reglipnsd the bodem(vey (208) causss thaelaopibgtatements

cover (2.10) agai e ri (2.4).

" ampt ng. dv £ ap PHIEREHEEE BECEREa 1 20 R A R ontex (.
chartkterized in that the novenent of the inner clanping piston (2.7)
within the chuck housing (2.3) is guided by one or nore guidin
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chuck, prefera i Well I - J-at-grac i :
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cl anpi ng pi st otheg i2n&) clampind pistan (BT preseingtthe imnme:rlambmmiﬂgnr(iZSt)m:i\
(2.7) in axial directi nly. 3012. npi ng device for machine tools
according to oHEe%trO'wng_E%&é%?m ﬁ%"e(fl(ghm,a“ghar acterized in that the
chuctg (1. 1), PHABRIEPAY ekbandMié BRRSEAVEENARDEP)3) ié Formed by the chuck

housing (2.3), the bottom cover (2.10) and the shiftable the inner clamping

piston (2.7),

whereby the pressure chamber (3) can expand if filled with compressed air

by moving the shiftable the inner clamping piston (2.7) away from the

20 bottom cover (2.10) against the force exerted by the springs (2.4).

11.Clamping device for machine tools according to claim 9, characterized in that
the movement of the inner clamping piston (2.7) within the chuck housing
(2.3) is guided by one or more guiding openings (2.12) located in the inner
25 guidance channel (4) of the chuck ,
preferably said guiding openings (2.12) interact which a section (2.6) of the
guiding pins (2.5) attached to the inner clamping piston (2.7) to aliow a

motion of the inner clamping piston (2.7) in axial direction only.

30 12.Clamping device for machine tools according to one of the preceding claims,

characterized in that the chuck (1.1}, preferably its bottom cover (2.10), is
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