; dee3et q"v46) TJIO- 1 C anpi ng Apparatus The present invention refers to a
cl anpi ng apparatus, conpris ing a first coupling elenent provided wth at
| east three centering pins having at |east partially conical shape and a
second coupling el enent adapted to be rel easably attached to said first
coupling elenent. The second coupling element is provided with a number of
grooves corresponding to the nunber of the centering pins provided on the
first coupling elenment such that the centering pins provided on the first
coupling el enent engage the grooves when the second Coupling elenent is
attached to the first coupling el enemt.lThe first and second coupling

el ements both are provided with Z reference stop surfaces adapted to
cooperate such as to determ ne the position of the second coupling el enent
with regard to the first coupling elenent in Z-direction when the second
coupling elenent is attached taiap@ihi’SlpHuRlsi Ng el ement. Such clanping

appar at yvses-are-prefeorably qud_for c anping a coupling el ement provided
with a workpiece or with sever al wor kpi eces in a we -defl ned position in

t he machi ni ngnhar ga=£ina | t T n Lin ment _provi ded

with the morkplege |§1usE§% §9§%S$%%%Fegg e Si %@03 Q%ﬁ?‘%? 88 My et |

whi | e t H&%EehéLr8bupPing el edement fpl)oe'ddedewi’ct’:e amabast nghiaseaentet-he
machi ne i gshy§ I@& chuc n.known_' cl anp

appar at ulsrieys)bzlgne of the cg%% ]gé e 1 anlhcal THRESATRIA E‘i‘z"§':’58oﬂ’fi"’d‘ed with

f our cerﬂléﬂgnﬁlﬁ?‘%t Eéih?ﬂteo;iorﬁprbsl rﬂ}etambﬂ:pmtctﬁclﬂeat es adaislrh ageScouFhe

ot her c Ihond1 &henent e iece_carri.er or rovi ded

with fogirmglrgooves corTrheésS%r? hd %@Jﬁﬁg %our?e%teﬁtsepfﬂﬁf%c*@%g ?ai‘?‘B%l

posi ti oPsEn@t sﬂé‘b‘é"ﬁ’% %ﬁ@épﬁédlnmq et enppe rodt b @ént@raﬁpl pind he

Gor kpi eGRoBakEH 6, thd ha LSRRk, 1416 SSRLELE WL 1R.En6R0% LR ghgoves and

align the workpiece carrier wt % to e chuc %- "and

Y- di r ectBi9FsPERVIRRd oas thet ﬁlré’gmr-’tl@ngtslawgfd angpg)smtha)rgrabmmd t he

Z- axi s. whehUHaNBMMAlg d5dYARt 208, ch. Kne La appar at S may

be seen in the fact that ?heﬁgent ere?lfr%g%l%‘s ma\y@aj gm gr?eg%rzsg cﬂu?#é“ggr ooves

upon cl &HTABEt he wor kpi ece carrier to the chuck. The Patent docunent
o9 205, Ot Ui n0S8l SsEL AN IR1 At of Bhrd! LAC NG, S A ALAPT 00

or a to%l to a machi ne tool Esse I a cl anpi ng appara ri ses

a chuck? SR*BFERIS SHerharaérces ﬂﬁ@lprteést@ qampsirehebench ast aoha@tl;ea:-t o the

el ect rOdﬂnhotlﬁk@chs_Eft&ohOsttH@ égcohaecglhffitr[d)%gemgkg%iﬂhs %E’?}%‘h d wt h

f our grgﬁvei of t'set 90 with regard to each other aroun axi s.

each fl &Rk %r%%a?uaﬂdaeeel%enmnsﬂoﬁlmcf@w whehoklng ddopdt hepiing

el asti C&h.bijlelﬁ’es;lé iHachBdZtedi £10C1H; Q0+ gg 8¢y B¥-f,Lom the bottom of the

chuck are fo ri dges ,that correspond t Jhe grooves of the el ectrode

hol der as f u LRgNeRPRELSEE ﬁ%ﬁ(ﬂﬂﬂﬁ@ﬁﬁbﬁy ﬂ?ﬁdlﬁ@rregmmpnng at he

corner5c6ﬁp1hﬁgﬁﬂuﬁh tf gebvP@sd Sridhe r nence. Upon

ffanpin% t he eJectrogé Eolger tolthea§%%§ﬁg'Qﬁeaglﬁiggsgﬁe%ﬁ J%k cone
nto coRtSCES vt R t§d larasined napitéen | {rerhe mpshmm@:@at hésee mad al |y

i nwar ds chibn- tbdle.CHh@noﬂétbd:uﬁlfl@lgp@%xﬁen'@‘ﬂr\b‘v HedSyfed et QQE)?RMJ %St on

support .surfa ovided at the top of the electrode ho Tt

result tRatSY SéﬁPFBﬁ A° (98 kBl 8E? T iRG| BBrpad ket r whhlel the the chuck

is det ebhhaed:o@llmgaQSeﬁénﬁﬁeflﬁdeagﬂﬁ EI?eStrda'&ﬁlﬁﬁ]né herdL£3il tﬁé‘tmeldéﬁﬁe the
el ectrogg fol der ROS'“ pned with regard to the chuck in X

Y- di rectTons L\ﬁé‘ﬁﬂ ¥sderbHatieny2ft S Ufkgul ar position around the Z-axis.

U. S. Pat ent &ﬂ&@pﬁﬁ?cdaﬁpimﬁ@quarg@wgg NendeykCcer ARk gg éié‘ﬁ{gn&I f st and
second fl utc etrrecgfbéé&s whi ch each have Iug el emrents forne :

t her eof 59" t ruly® PENEAEE BLth oUW GerkerM arinsanchaeh b?qm:rght into

coupl i ngrrmhtgamov\ncbhlbwg Blrant suefaddie Qh@eétﬁéyt&ﬁpﬁ@%l nftor ma
driving,con ehctl on.thereof. The lug el ements of one clutch ne are of a
type in i Iyli&rbpaece carrier or pallet, is provided with four

grooves, corresponding to the four centering pins as far as pogi~

tion and shape is concerned. During the operation of ¢lamping the
workpiece carrier to the chuck, the centering pins engage the

‘grooves and align the workpiece carrier with regard to the chuck




- 3 wual lug elenments are convexly curved |l engthwise, with the lug ele
neats of the other clutch nenber being of the type in which individual |ug
el enents are concavely curved | engthw se. Further, there is a | engthw se
m smat ch between the convex and concave curvatures of the lug el enents of
the clutch nenbers. The first clutch nenber has a characteristic of greater
elasticity than the second clutch nenber. For relieving circunferenti al
stresses whi'ch devel op between contacting lug elenments of the two clutch
menbers when the clutch nenbers are coupled together in a driving
relati onship and when one clutch nmenber 2 s expanding at a greater rate than
the other clutch nenber, one or nore gaps are provided in the face of the
first clutch menber for receiving thermal growh of lug elenents carried
adj acent to the gaps when the walls of the sane lug elenents are | oaded
agai nst hugxel sp@nt sy Gar ki by, t second clutch nenber. Such a clutch is
not suitable for precisel ;'Sigfa%%ivpneg'lagﬁaﬁiéq 59359 hOckE S FRPELREIRASHY al so
because {#HEReATPWRA et rrkEs mA tiyidpneuts Uetiamdivastagd/byeaven, kid@
posi ti oncobm U ales [ i.th.regard. t he ot her clutch portion
is not defi nggﬁ? n Z-dir ect??%ﬁ%§ib%;.s\é15h Ri e%#gc{:]i‘%ﬁthﬁé’eﬂsﬁﬁ%t EP- A-0
897 776 HP-BEIBResId CGupkiRg dsddmbhyoboedausedl afipdrathi Rerkenlcef or
mount i Ngcar¥REK 48 €88 LRyRe machined in a torsionally Fixed manner. The
assenbly conprises a pallet adapted to hold the work piece to be nachined
and havi ng gufRf Fatgntietiscemdnt ZPpakdelss UpRodt scbwihy ol Afp Pad |@bal S
posi tiongdrea fde paklgt .The pal | et support c ri ses_an alignnent
surface for aljgning t Een%;fﬂg{flﬁlfﬁergﬁaar g:otoi ?ﬁe‘a ﬁ%q%ggesﬁ‘ﬁ%'r tB5-The
al i gnnenfeRtid e FAs alpmping iappavaas grommtiseans «nm,i shngloasedeortions

nd incigbossr H=SpRIGAzbel ot b p ion The .i.nci sions provide for a
ié'esi | i egl'gl %iéel di ng of ?he ?%,a%as{lgg g?%n%eénatcggép‘i%,t%t&ee *Phe*ans are
di sposed™StiEr t HAC £RP B sik dheanbecopler Abddet tis hevigdederchamsgrs. A
pluralityr&dvd£stosiraadsyy Sodocatgd tially i.,n the corners o the
al i gnment surface. - Aﬂ’ Fur t her, r?%er eq'?)s eﬁ?%v?%edf LR etihd pal l et
wher eby ¥¥E® paill EecBupbenk dis eppbr ardéorml lap ¢ocpsith tie the SN ALk BY
pal let. The ek 89z d Ll COaRE § Suyp wal | perpendi cul arly
nmounted to the pall et supportYCn13g'agfﬁlis'§§ﬁ:dz?iél1 éugg{éé%tolf%‘r'i ?Fﬁ eq”é?q drrg
surface HERIRFERMIEY et haieks Rapetfond ¢ildgebnghatncicxirespotdiaio phevi de for a
resilienjrdeayicer tRé dNe-tdigdenofidall he. Pat.ent. docugent DE-C-337 933
di scl oses a clute¢h_for coupling ?WO shalas%‘/ffg% %%rﬁ%sﬁitsz'oﬁu?%‘g‘sasgfap&nésof t he
shafts iSHiGREGed Wi tie FoGIGR gEakhe mwpness ngf dhgeshuckm £oihe posher shaf t
conpr i sesre preatdehpede mioy 680z W& ehlkndii Al e Gyl i.ndrical
bores of th ggar wheel ar\gI desifned sug'ﬁ t%ﬁic%g@ggﬁgcglg% tf%%?h of
t he spurhodé%r Roble Inskeythadridags wdr ghefchunk geme whielcamaett he two
shafts ariciceupl evasonehhner re§i‘§ﬂerﬁ: Cﬂ%ﬁ%fﬁn&%&% t%%'s&a%"f%ﬁt e fﬁ?s;

: _

recisely \c?l %n*gl ng,a pal |l et on a chuck, e nore soO as é’y%flg?ﬁ:
ul ti pl y"bPeFtIEEEF IR ik idndheneesbe . seavippsit iZoredbrehes,spastgear Wt h
regard tsmrpoetgenrfabachroinel €ldndeljnss %OQlQQH?J:&Q%ol' L is a%‘ obj ect
of the gresent énv ntion to provide a clanping apparatus Songrfsihy a
first couplihg” Feﬁéarﬁ theodrResl il oft tie . eldctgstiet hobeeraritter kagapl ns and
a secondccabpl chaclel et ephoNede ByWinkAn 9" 9OUSS, EEngB efmqg,gf BY %ﬁ‘e
e I'rs

centeri Lns_and adapted to be releasably attac to sal ecoupl i ng
el ement T}%\ﬂgﬁéﬁnﬁsf MY gﬁ“snaiﬁ%r%%ﬁ@#é?m ¥s glosiisadsed |witirs raghud ttver

obj ect dhet bRuchvENt{-0BNHOYPA LN S o sChLaNPL NI 2P f..the kind

ment i 02%% gg%e fn Wra %pl{st he danger is m niIn!'l zedg‘?ﬁg%aﬁfs‘}%g lgéo'ngg 'i]gagr pi ns
axe j amieqd or  LetLBH h&~dfBoves they engage. A still further object of
the inventi oW, $ sPdtenur GYEEIe, 26 TlBXRI BYe PP URLESHQf Ki 1 | oned
above i[}r‘é’ﬂi E:E‘rtthe second goupl.ing el e?rent c_a% Eggc?%ér}gcgdatggeﬁgé‘#i rst
coupl i ng el effent r%g&f%saﬁl 1heh BRPPRT g hdcBc pafbrhave lug elements

formed on a face thexeof so that the lug elements of one cluteh

member can be brought into coupling contact with Ilug elements of
- the other clutch member to form a driving connection thereof. The

lug elements of one clutch member are of a type in which individ-




In order to neet these and ot her objectsi thetinv?ngiOnrgcﬁgggeaﬁ?hcgﬁﬁplng
P b P ey g a'flrﬁ;v?ﬁ;pginﬁe:s?nggrtialIy cgnical shape and a
| east three centering pins S first
second coupl i ng eleﬂent adagtggugfigg ;FLﬁgﬁ?b!g Sﬁé@fggg &ftﬁa; number of
coupling el ement. The secon i ' i ded on the
i nmber of the centering pins provi .
grooves corresponding to the nu : i i the first
Coupl i ng. bl emont engage the af ooves when the second boupl ing el erent | s
coupl1ng elenﬁntfeng?geotgfi%gogrgﬁeﬁgegTheefirst and second coupling
attached to the first couplir ' faces adapted to
el ements both are provided with Z reference stop sur i | errent
' he position of the second coupling e
cooperate such as to determne t in 7 direction when the second
with regard to the first coupling elenent in ( t. The centoring
DS, pr oy ded on e Frrate CAlTaY S EPEh A RES o Fuahdthethes als-
pi ns provided on e fi . . i
smal | er YRR tHe thedehher elntar sembsr ﬁf@ugﬁ?g ?Bﬁbtﬁl?ri&glﬁﬁﬁﬁ%pgﬂd%?g
o o AmaE s, el By o bt e
coupling_element is such that ' enyLhe
two flankiS hé Asrgehial misoeteh w&fm{eelgytgz ﬁl&{%{j@?ﬁfc%ﬁ%ﬁé&t Eg£secon d
Con s the SR ethogk . LG smon it B i e o
coupl i ng N . at,.faces a
Least i néﬁ%-@?fﬂﬁ%o%ﬂ tthehesateer gt ini Iﬂ)efl‘ gai}ﬁté;ﬁieg.la?ﬁﬁéég : ';té-fgﬁt Eg% e
second gt t& g!h'@éﬁr}%?r&r?érxtég? ggi)%é%jha[i%f%rﬁﬁlﬁc oided Fhecsffsapbheh fir st
groove the centering > - i ard to
roove S RaPSt¥eehsntiashiog e Blenerds oaflipiie” gve| BI@FEL WehBef£0ar d 1o
ghe f1ramaotps Bgfﬂrﬁm?ote?%ngf%‘ C l}lrege%(c’?% °F P8 PHLEH €etpat at
regard tq its. angul ar pos : : A ' ab 4
| east i ﬁtlgnlsf"?gta%ﬂdg\%‘ CRe ebntahr |Inf'ﬁg1b|3|rnts e?&itpras?ﬁnrﬁgg{;/eei Ig\-’;\krhb,:gltgb}i %aﬁ[e;e
remte futam ahge@ﬂm6g;rm@gegvgg¢%p,gteoﬁ%gﬂgneorpﬁ ﬁapgg?ge RETHEES LBk hat i s
adj acent,_seco -6 or S | vz ONE
renot e FFSﬁ!PE?t%&“§*£§ﬁtCipF§hIgm@@ueforxf?fﬁi?hhﬁarnfﬁ%a%gﬁ%g??ngfpin Cest s
centeri ﬂggpemem@l%%é@:ﬁts@daﬁ?a@é’%&h.tlgr eggg%aﬁsr ¥ PnEh%twallﬂ‘é’ 8EnkRe sj de, the
only on _one flank of the groove, while a i caea cinanE - foel B kil he
danger &M ni%i Sedrerkat at-‘ﬁel%@ﬂderalgngnp’? gﬁrre;élh 0 izl B9Geld) the
r ooves sebeyd efyagd: m ! h & h ot 5 Yanks of
gro b Asnar! esid 0k hpgenugrhr %ov'éig? § PRESE9LYan
east U9 SeNte g{% BECAR oh ThiE, cRBAE DT Ler akhs o e €MDt ndiham 6ach
these ad] gt ’ : i rd_tq the first
CoUpl | g el olent. 15 bf 551 et o e B arR, ke e R B TP o dDuel 1 as
i eci 3 ; i
coupling el %ﬁﬂ%'@?a riﬁ%svje?%ﬁe&ﬁéfdnﬁotﬁ'@ Zthrr schnthiapo@¢ton d8d @l nati on
regar di ng”i . : | t he .second coupling el ement can be
is lar gébxjimcblided,-dlﬂtéabtfrc_ﬂ?, rigr%gn%ﬁ:é{s?fea&e*a&tlgaﬁ@lw.th very n high
>l.anped to the first couplin _ |
<gregPsion, é@gthFu?ﬁ%tcékﬂﬁﬁt Ag7pi e diestlosns ya aruplengf absemilyanks of
their desogsat etk graowkbne tool for mounting a work piece to be machined
in a torsionally fixed manner. The assembly comprises a pallet
adapted to hold the work p;ece to be machined and having guide
channels and a pallet support, whereby the pallet is positioned on
the pallet support. The pallet support comprises an alignment sur-
face for aligning the pallet with regaxd to the pallet support.
The alignment surface has a plurality of alignment cams comprising
base porxtions and incisions disposed below the base portions. The
incisions provide for a resilient yielding of the related align-
ment cams, whereby the cams are disposed such that two opposite
cams cooperate with the guide channels. A pPlurality of rest heads

is located substantially in the corners of the alignment surface.




In the follow ng, an enbodi nent of the clanping apparatus according to the
invention will be further described, with reference to the acconpanying
drawi ngs, in which: Fig. la shows a top view of the first coupling el enent;
Fig. I b shows a side view of the first coupling elenent; Fig. 2a shows a
top view of the second coupling elenent; Fig. 2b shows a side view of the
second coupling elenment; Fig. 3 shows a side view of the two coupling

el enents in an assenbled state; Fig. 4 shows an enlarged view of a portion
of Fig. 3; and Fig. 5 shows a cross sectional view of the two coupling
elements in a clanped state, taken al®onf fine B-Bin Fig. 3. Fig, |la shows
the first, essentially cylindrically shaped coupling elenent 10 in a top
view, and Fig, Ib shows the first, essentially cylindrically shaped
coupling elenment 10 in a side view. - 7 _ Usually, this first coupling

el enent Forikent ttheredis opeovimibi aesﬁmli%dpsﬂa@,S_“ﬁér@bg' ag@iﬂaﬁiégg”ber
. a

for clanpj c | i el enent 15 as shown in Fi an b,
adapt ednfp% e%eisl\%eggg\f\%gtgﬁlgg’ef’oﬁp Lhihithg Evbrelnaspalla: Theom the top

of the fFy¥itelioupbaiget| emptiske, af@m@pwwuﬂﬁezﬁﬂé}ﬁﬂcuﬁnf nﬁmtédot hor

proj ect. W r r o the central axis Z they are offset 1o eac
by 9D. Each&%f B ggs?g (%Lé%?%ﬁ RGP n’Pd 2 Zuigefefprisdmer psebiding suntcal

si de surfaeeavdngl b, d@ee-t2iledashdbe AR hdbinBeiNaen oh WO A }%g:gt.etd% s

centerin i 2, 2.3..3, 4. 4,1 in each case a centering su

pr ovi ded,gmgs)e%%e#a%%?méa%}}aé’flé’feﬁge’?h? PH&-center of the surfaces 6, there
(s provided dineliyptcils iratoaloubanariét vBLE-3 FProTPURLLIGLNG. Lok,

coupl i ngfcgéeé%t %8 tgle | atter_one is grovi ded wi'th ag urality o

nount i ng_ bor es TERITRIC HedTG - cBODI Ty BLEReRE, ©3esREwkhe relEfgs. i2a and 2b
ks adaptRePtisiedewét ez asprac ieak NGoilsing MOGdaPIRGE @Fe Sd:-]{ﬂelx_arshﬁft

cont 1 gur atirises! 8 doad Wleedl pPSREIY WIZR, i Irbusds “peteny Theceriiamy a
cl anpi ngfgiarl( hereshofuihe pparedns:0farshiebidied Sueqnpgst ]ficﬁ teachheaéé;jf st

couplin : Qi ecting fromthe bottomsurface of the secon
coupl i ng:vgjl S%Eb %g,tlgouélp ugeg?gﬁn?gﬁ’,e $Be qulingiyicah bowe Sfapheosear

segnent ‘Bfesdnoanauths, twar ehproyided coubged Ofbfatnbacesudf iighhavi ng a

r ef er enggyesuy,h 7 azserving as a Z reference, as can bee seen
particularly F’Egiﬁ—%%%ﬁ%‘qTﬁlgg Rt 'sﬁﬁré’ E??m%}g PoParbelin @ £heskr grooves

21, 22, 93 Wpgewpt i gdrier aybye i espobply vidie deeBiRId g BAiNEn Lhe first
STar 1 BRI O bR of: IR YRR Polined §Pobhie S whaelon ek ron
coni cal |m5¢,.'1.1\,\ﬁ@ﬁ§tb§pi tqmnuppgplirg_g! on of the particular flank 21a, 21b; 22a,
S22 o R, ke ek BELLE ADRARR Lo B LAl

appaxatus, comprising a first coupling element provided with at
<;1 least three centering pins and a second coupling element provided

with grooves to be engaged by the centering pins and adapted to be

releasably attached to said first coupling element, which is rigid

and can transform high loads. Tt is a further object of the inven-

tion to provide a clamping apparatus of the kind mentioned above

in which the danger is minimized that the centering pins are

jammed or seized in the grooves they engage. A still further ob-

ject of the invention is to provide a clamping apparatus of the

kind mentioned above in which the second coupling element can be

clamped to the first coupling element repeatedly with very high

precision.

In ozder to meet these and other objects, the invention pro-

vides a clamping apparatus, comprising a first coupling element




- g _ It is understood that each groove 21, 22, 23, 24 has two fl anks,
namely 2la, 21b; 22a, 22b: 23a 23b and 24a, 24b. Thereby, only one flank of
each groove, i.e. the flank 21la of groove 21, the flank 22a of groove 22,
the flank 23a of groove 23 and the flank 24a of groove 24 serves as a rest
surface for the particular centering pin of the first coupling elenment, as
wi |l be explained in nore detail herein after. Anyway, the angle of the
flanks of the grooves is matched to the angle of the flanks of the
centering pins. Fig, 3 shows a lateral view of the two coupling el enents
10, 15 in a situation where they are cod esced, but are not yet clanped to
each other. It should be noted, that the second coupling elenent 15 is
shown in a partially sectional view Coal esced neans in that connection
that the second coupling elenent 15 is lying on the first coupling el enent
10 wi t hogircamiviea!l aiph NG TeLeeSLHEl : f .a .Ln other words, the
two couplj,ng.el ements, 10, 15 arlg%]é;?:e%?%ﬁgr%endg %‘(%)\‘A%?asa%gﬂ?s& &t~ In the
above rrerﬁ]‘lagrllgdceﬁja?ae]s Sbapret avd 2 t3reosdc sndpbioup el ryent endntteli5 tb Spe

posi ti onedlekkhAbl ¢gadtthchaqdt be £41Ft=36Qupli el enent 1 t onl oth in X
and Y-direct'ons,?but al so mﬁtk%%idgggﬂt%b? 5’5%%5F%?ngbs Gﬁgﬁcé?gund t he
Z-axi s zS°PReIBAI LRy E REPRAR M thoa deundrari RE YheopesiddreBspend-

Z- di r ect iimg. £bNtips demmpke® 6F t - | j el.enent 15.to the first
coupl i ng gLeneni 10,  and thggg%;ﬂfgéﬁgggﬁﬁﬁ%gEFHQQQE%O%?tH8h§6FSFH§n§bCOHd
coupl i ngFerBHeRt A WistRPr Bl dheo censeting tpicsupkonided enenthel6iras Wil |
be furthepbupXphaidieccher ek 18 pLin | ement 15 is pul |l ed
towards the, first co§%hindﬁgﬁinantg%gggégﬁ%gﬂg%gg %%%%5 5ngﬁéﬂ?i%ﬁﬁb
t<ension BSPE +RoICEAR0RA) £O 1114 He teécepepkihgpelensnt of Eig. 3, in

Lepresent at i VEherefinet, aid CRIHRIE Rgupl thENGaY Sl e, second
coupl i ng,el eﬂgnt 15 i s shown. Thi su‘gent%ri %gleg?%aki‘?&g%%g%naw%%d d”r"%gve 21

of the sBcHRtSCORN SHEP eFeriifes] 59apsed Hueoone Fate shidhn aantendetged - g
vi ew. Thminentiss gedivienw Of dHad sefofl tering_pin,1 touches
only one,of %Qe flankz,of t he grogve,ogﬁyé%: grg€§?%é§]Wﬁ?htgﬁgﬁﬂi%ﬁhly the
right flank 21 bPoHREIRT RAREEIHN LR o2 2 i tdon evlaém s Hue tsweend t drapdénier i ng
pin Z anellément afst abtaoke? > ehet RerSE QQR11RYCH & dgSi gn Can be realized
in that, staqﬁ{n%ﬁf%onla s_nnetrical(groove and a symmetrical pin,
respectively, & tHBFSRIPOAETS| BEOBtdehergitbevEizgt aowpdngi elberantt may pi n
some natlrvala ivddtanoied i AryadYer £HEh RN 6L 0 ering pin
1l rests &Ehééu%ﬂfgght flank 2la_of the groove é&.qﬁ%%%ﬁégﬁégge% own st at e,
Wit hout any clanping®Toree SREPHADT SRPasta Rherehy witdieh arnandmnerdégoén of a
few t houShmdmrdkrangi pidts @4 the beiseeduvbhenpadiddiigiat o LeLEISGE s f ace
20a of t E%?ﬁ%&d cou li.ng eéenent 15 and thé Z reference stop surface 6 of
the first coupl Png~2I EHEMm CBOY PR e o Ekentve tdmpke, ofhthgassacis shown
fn an extpregabeten didrdogr achapi amd QRS BBSwe Wl f&%néssﬂ(g&' p%%uahhng _
tement A4 ig %EQQBQQLtQ%a%dE the first coupling elenment 107 this gap Ais
educed T0 z8F0-Usi NG ThETelFB8t 72525 abrd: Ret miser ithe secend wawléngng pin
1 and telssleadt isi sytadhasheonshert ffswbohfeidd Alen2he, Ofniig,@rgove 21.

During tihe &l Lng: pr.ocess, the second,coupling elenment x5 i's pull ed
agai nst thesq:f ??ns)!ta %)%ﬁ TG OEP e CoRT SFAN Rt} ¢@Sitenopot B H lamkekbatnt t hat

the ref &ifeeceasartantgradaeohd]drerreeondhs Ot g -8LFEENn 1% riﬁs'i:ﬂé’n the Z
e

ref er encgys s C 6 of the first coupling €l enent 10~ now t
poSi ti ocrfal%r%tcg?tt %’geé%lqugﬁaog%u‘f}ﬁ fFEPERBRtPHY tHstE PRgERaL tigankethat st

coupl i nFaekenthe adidawnk- di.rectdaivvies sa6E FMEE $RRIpok PO oPUE tRat hie..f act

that th e i | epent_ 15 i s noved during the clanping action in
zdi r ect ?’Sﬁl %B?ﬁl%g%geﬁ&ﬁ%gt%’et TG0 hP) iRy fdrateAeunbing Glement|is
utilizi dgfinedeimst+ @ingdy Yoditdie inmit agi ablDfad he raept LG PiRS dnp 3 4
and thejghagiieiiy, of the material of the flanks of The associated grooves
21, 22, 23,724, atter the two coupling elenents 10, 15 havi ng been

coal esced an9df cenaseedin ihaltscapyssibIPit@gt at least in a first groove

the centexing pin rests on that flank that is remote from a second

groove adjacent to the first groove, while in the adjacent second




- 10 force, it is not necessary to provide any neans that are elastically
resilient in Z-direction. The size of the contact area, on which the
respective centering pin 1, 2, 3, 4 rests on the associ ated groove fl ank,
can be varied, according to the particular requirenents. In case that
extrenely high torsion forces have to be transferred by the centering pins
1, 2, 3, 4, the above nentioned contact areas, of course, have to be chosen
much larger than in the case that, for exanple, an extrenely good
self-cleaning effect has to be achieved. In order to achieve a good
sel f-cleaning effect, the contact area Between centering pin and groove
flank should be as snall as possible. In this connection it should be
differentiated between |ine contact, area contact arid positive fitting
contact, whereby the difference between |line contact and area contact,
bet ween greaveoricact=nargdipgSpid t@shit &h NG L08R agtk, rnd itggt:\éﬁggelﬁ'r%e cont act
and posiEh¥ea£i§éé Qﬁ contact cannot be exactly defined, bdt s f ogﬁing. I n
the presént cabs Yhéfdb A% ng el ements 10, 15 not being cl anped to
each ot her, the fwonheense®f thhe 6AM ' J at.er face,l a of

i o St L T

t he cent griﬂlg(#pl n 1 rﬁsts on the associated groo ank
i . e, establtsHe®%% RPActRBhtH& cenbenimg oda rasts bwHavicor oneh&lamgbe of t he
coni cahytbesignee,| ahglala i aefaisds oft iy rdsng, pin.1 ted to
rest on phe asso ig%gd }Igr ooveﬁfl,aﬁk 21a, di%f_?g?ésfbéylr}%,’;tﬂef ?%ng%r?ésangl e of
the assocrate eéi'r:& Frarfersezingnelne giten i armehich seli@edent ertieng pin 1
rests i ngeodvere thept angadd, e aass0¢latLd tﬂEOﬁYPchﬁéxa@ﬁa%%Qtéf' designated by
referencghgnéjr’é&r g_l aR Thtn s initial line contact changes after The ¢lanpi ng
operati ofi 1 hto afar e TSTHEL BAPIY (RI2PERY | 3EIRCRE! SravveDrest ome

terialtiise Hoaoknt ef itlgeqd BEjdce®t ZootedNfhidif F-0S ggggtog.ggfoggati on of

[ 1, 22,723,

the mat efi f. the f]lanks of the associated grooves 2 Q Fig. 5
snows ae%ﬂelc g (%'rlf I r@ﬁ“%%? ﬁr%éaFﬁo‘:’?&ﬁFpl ithe ePEHEmns of0thessegrmd chanped

state, tmkew allengntimethddgaRdRtg tid Fbt{ &uplingllienake Af harity, the

mount i n I f.the figst coupling elenent 10 are omtted'in Fig. 5.
e Ty %é%%‘%gﬂ?{gﬁﬂo%g,a | Gedfechionas veld agj seewdicentiesing

pins, respERdRypby]tiie adthassks. z-Hesehbyq dd dv%ruagew%&.dcdfoﬁa&st he
an

expr essi ~adj nt" . shal an t hat adjacent grooves ~ad)] acent
center i n%}&e%g{ gggls pEtt iwvlcglLn ?E%r’ée o(?@%t arfte S&FeBHi Agupling edempriti vel v,

that ar edmbgordanprd e ltheafi o5is RMPIERY &TeneinkCHEHEALEET R lwidhr §&i4 on of

t he coupsing . th ase of four grooves and four centeri'ng pins,
r espect PJ\}g:Eng%ﬁlﬁgmr%ar?s Phé? %b'? CRYTECENY RPSoFEeEt apRly et enengt pils,

respect ifd@nks af etheicatedodianed rgalky . opposite to each other. Qut of the
four centeri I . 2e-3, 4 of the first coupling elenent 10, the right
f1ank of theggi% Sfé’é%t"&’i‘flﬁg ?ﬂﬁm_{’,"g@%ﬁt tHe thRectpRRg apparhbus awer edge
of the dwoading, te egtes iomehhiord ank bel aupihdh@ehitshedl QPMS, %J_erfée& en the
left flankeq fskocentering pi.n 1L and the left flank 21b of the first
roove 21, aéggagg%giﬂarnz'%ﬁlgng?a adjlﬁc‘élf'ﬂc@econd centering pin 2, as seen

i n count er cl B&kwilse siibwecti ooy wiest sfothd ffarfsltaaisugﬁi},g)felreﬁgnaﬁcond groove
22 on that spge thatisfaci he adiacent_ .first groove 21, ile a gap S2
remai ns bet weg% ihe secgn%1 é(:JJ'(;Q%[ té’rlfeﬁgo%?ﬁ“ez f&ﬁattﬁ%'g%]sasﬂfbie&tagﬁnb’r oove flank
22a of the ¢fobveé®xzhonsthatosivdewt bfitthes seennt ecdugmiide1binest; gr oove 21.
The next adjgpggntrcenteLi i as.seen in counterclockw se direction,
does not res?'f%n the %ﬁ%nﬁ% (‘)’?eYh%f o&@cﬁggoﬁ‘f"ﬁ?ﬁ“gsieélém?%%& is facing
the adj acentFk®conghgraoves2e, wikwhod utes thbi SgugBihSalchdhtitifast s on the
associ ahggelh QY &+hkank 23a o the groove 23 on that side that is renpote
fromthe second groove 22. Finally, the next adjacent fourth centering pin
4, as seen iftTodnPbees cvkwirderdedectdwnt mesbstivh 0 sfiank; 2 of the
fourth groows£4s0apthat, s t j 8 fhacing the adjacent third groove 23,
while a ga 5,1?2remai ns bet \Azg)gr&{' F%‘tét%oé}atlhvégﬁt%’?ﬁ{be ikt &°Bﬂﬁl?%§%§§soci at ed

ments in a clamped state, taken along line B-B in Fig. 3.

Fig. la shows the first, essentially cylindrically shaped cou-
Ppling element 10 in a top view, and Fig. 1lb shows the first, es-

sentially cylindrically shaped coupling element 10 in a side view.




- 12 groove flank 24a of the groove 24 on that side that is renpte fzom
the third groove 23. Qut of the overall eight flanks 21a, 21b; 22a, 22b;
23a, 23b; 24a, 24b being inherent portions of the four grooves 21, 22, 23
and 24, the centering pins 1, 2, 3 and 4 rest in each case on tw pairs of
dianetrically opposite flanks 21la, 23a, 22b and 24b, while the centering
pins 1, 2,'3 and 9 do not rest on the two remaining pairs of dianmetrically
opposite flanks 21b, 23b, 22a and 24a. In any case, in order to determne
t he exact angul ar position of the one coupling elenent with regard to the
other one, it nust be ensured that eachjcentering pin rests on one flank of
its associ ated groove, whereby at | east one of the centering pins has to
rest on a flank of its associated groove that is opposite to the flanks of
t he grooves on which the remaining centering pins are resting, as seen in

circunf egapdiig), QisgCt! In _qther rds, .and just as an exanple, in the
case of four ?en?gﬁigngig%]%s?wtpﬁrlgg %jé\%‘feéﬁ A pemtiashedese armadhdneeadi ng

flank of*9dk aask serueedagromienpasg IR0 ro@XATHMS righ acggggj\(g di rection,

while t fRUG R CEDt PE | in has o rest on the trailing flank of its
associ a[%dldgrjgovg %{ﬂ aa'gsgiér??of"ﬁel% ‘e “Be8BY| Hod Aeptrd befrroeiveiah four

cent eri MPYH wdecewoa centleiming poos deHimanathe | eading flank of its
associ ated ggogye i1l.e .t reppi ni ng t centering pins rest on the
trailing flank of t‘u‘%@éﬁss"ﬁ?&?eﬁﬁ%ﬁé‘f’wbﬁ% teneme L8ct Bouhmensacing
centeri RIS As PesBsamh 4 wxodssocimited rggaey e d |k cehPah a,hi9B cl anping

force i gRxent-gd t.hat ref.erence stop_surfaces having a |arge area
are provi ded, thgfci anp%néaaé%lﬁpgif%‘?ﬁ%yopot heE3 R &t EBASE scomraringghthand can

absorb Hirgl-f 8raed 4 reoprivesatub Zctiicatt b OS sudifReBsCBEN BENLELI fY Pi N
(rests onday 88, 0Bg, of, the groove flanks, the clanping apparatus Is ’

relatively insensitive to contam nation. - 13 It is understood that it
is al so possPalecen tmydiatijaesuistdengeeiagpbigs appar 8} gses, Acqonding 1o the
inventi @agel 5CeeSt ' guggggéa% uses in.which the centering pins rest on
both groove flanks. The only actionPE8ViiptefSFing 29 & dredesente.mteri al

on one SPdENBfcemeeardt shengupiaveand, others ane pabviheq WP 1ELanks,, as has
been pr@ibgyﬁéybﬁﬁﬁaque%ﬁglﬁgﬁhtf%g the first coupling element 10, the

latter one is provided with a plurality of mounting bores 12.

The second coupling element 15 shown in Figs. 2a and 2b is
adapted to receive a machining tool, a work piece or similar. Eg-
sentially, it is of similar general design having a cylindrical
configuration as well and comprises a central recess 16 for re-
celving a clamping pin (not shown}, by means of which it is con-

(;_ nacted to the first coupling element 10. Projecting from the bot-
tom surface of the second coupling element 15, four sections 17,
18, 19, 20, in the shape of a segment of an annulus, are provided,
the top surfaces of which having a reference surface 17a, 20a
serving as a Z reference, as can bee seen particularly in Fig. 2b.
This sections 17, 18, 19, 20 delimit four grooves 21, 22, 23, 21
which generally correspond to the centering pins of the first cou-
pling element 10 as far as shape and position is concerned.lThe
flanks 2la, 21b, 22a, 22b, 23a, 23b, 24a, 24b of the grooves 21,
22, 23, 24 run conically, whereby the upper region of the particu-
lar flank 2la, 21b; 22a, 22b; 23a, 23b; 24a, 24b is less inclined

than the lower region of the particular flank 21a, 21b; 22a, 22b; .
23a, 23b; 24a, 24b, as seen in Fig. 4,




- 14 Patent Clainms WA clanpi ng apparatus, conprising a first coupling

el ement having a central axis and provided with at |east three centering

pins having at |east partially conical shape, and a second coupling el enent

having a central axis and adapted to be rel easably attached to said first

coupling el enent and provided with a nunber of grooves having two fl anks

opposite,to each other and corresponding to the nunber o said centering

pi ns provided on said first coupling el enent such that said centering pins

provi ded on said first coupling el ement engage sai d grooves when said

second coupling elenent is attached to s&i-d first coupling el enent, whereby

said first and said second coupling elenents both are provided with Z

ref erence stop surfaces adapted to cooperate such as to determ ne the

position of said second coupling elenent with regard to said first coupling

el ement in Z-ditr ést underdiRdas 8hd: SELAN ling gl egent_js attached to

said fi rsfla%qctépl i ng fl e4rent, chgaitr act er%fggyigné#hgtg"t ' a%Jr ehBAt of said

centering pins’oR“S&rY +idrsElBadRa @bl ehdat 23s andcB4s hatspagech i Ng

pi n rest oMM pnenfbmgk off sakd anks o assqci at ed groove, ‘whereby

a gap rengjn la)e%vgfn ngi d cen%ié%‘;nég' gi'%'a%%é Pﬁ'@n pg&i?fg Fogie % sai d

associ at eféJ ot eBRctt 4 IELEBR R Loldlel farvk adientofi sradvvadradntorsai d first

coupl i ng fElasirelta oherelyecabs| £a5kes Raa,f i rQove the centering pin

rests on that flank th%t Bace_s a sescgﬁqag#%%{/e&g FEReMt” (O Ss RRYC i

groove, while T'h said “AdfatehtrSeconalirooientshe, cantierlingepeRplesiss on

that fladk mhae deiced faidiadimesent ak 0 or re t least in a

first greque Egl()evecenteriggg%n rests S(;{rrl 'hgc'[h%f I\égﬂfiet t%ies?ﬁ@ﬁjﬁ f%rom a

second groové ad| acent Mf ¢ ithet angbows, thki Foanks 6 dhadiagant nsecond
roove thénsentering pin rests on that flank that is renote from sai

adj acent fi = r%ovg such that the position of said second coupling

el enent \:/L\/lat h re‘c‘gards 8Y8at daterat Ebuiplafidbel bwentoupdide elemdifis fioned in

X- and Y18iimct isdrtuasiveldhas Whih £ LLS yular _position. 2. A

cl anpi ng.apparatus egcgor%jf?r}g to c?ai Fn?icf&étﬁg?gét ebr%:g?(fei Hgif h&tt sai d

centeri ngh:&gnsqigr Ov:dahdooif aia fheeka dsupbtag, elilmterlrhghaaeorai w'dit-hl that is

smal ler ¥ tsHemantt b5 ofs Shicengf OOy a2 QY h de Ld_seco oupl i ng

el ement . ndyn A 1l QARL NG, APpPGLat us acc?r%di ngi%g %T%lr%%%} &%‘?hc@’ ngﬁdi n

t hat Sa;f first coupli nrapeq eftBnthas Yo wraead vaupliogr etemdireyr i15g1pi NS

essent i atYyidevenkedf btat lwhedi ig aamgheai 4o Xi.S..and that said

second O&L&g]gl ggegéggearg i z_ pr.ov?%ed Wi th foﬁ‘?%ﬁ%&vgék’e%ls%“rﬁﬁngl %g}r‘é%nl y

di stributed around sard tént rBI e woxdsa thartpiongomppimatalemaaesr di ng t o

cl ai m 3,1bhadbasrernaedstn cll e SHWAICURJe RLN SrRGat €d opposite to each

ot her- rest antméeafolvaenks of the associ ated grooves which are

di anet ri cal |y oppostia ot SRR IForleersd statieanthagsemyar abuslaegor di ng

to cl ai AlEMephat actemosddibned hﬁltfﬁ&%gaﬁénﬁﬁrﬂh%gfﬁgg?iérog_ﬁ}lion tggr&%

ssoci atigd 0 f ks ip a ljne gontact once t arrd®
@oum in epgﬁeﬁ{% aﬂrogcrﬂc(s)tgl g"scaé'ﬁ% r}B&PrﬁB‘f’*W- duEnpEel 6lthArebami g

appar at d§¥aRgrRnPosdtébai mrdundc hheagt £5ized &Hetﬁiy%ﬁ‘gl cgg&g%ju]r}%spi ns

conpri sesatqsl &ast. QA ically shaped | ateral surface adapt t on
one of the flanks o?ﬁt ﬁfeig %Sojbt%g‘gf‘eagg?b%\f?ﬂ‘:t\mér eby ederafgl elafp saied at

| east ofBCERHi ewininghapeukiatiar ab 8hléfm%taggg%§g§c} %1re%%§1ﬁorl100ne f the

fl anks ehet 8SsQgi roove differs by 0.2 fromthe a’ngEIl of said
flank, such that ?%letgﬁg% tgjr‘?d oFP PP hB e ritfethAgSeRINYG @ouplong seleahent

15 with regaxrd to the first coupling element 10, as will be fur-

ther explained herein after, the second coupling element 15 is

pulled towards the First coupling element 10 by means of the afore
mentioned tension bolt (not shown) .

In the secticned poxtion of Fig. 3, in representative manner,

a centering pin engaging a groove of the second coupling element

15 is shown. This centering pin 1, engaging the groove 21 of the

second coupling element 13, is shown in Fig. 4 in an enlarged




- xs flank along a Iine once the first and second coupling elenents are
coal esced, but not yet clanped. 7. A clanping apparatus according to claim
1, characterized in that said centering pins rest on the associ ated groove
flanks in an area contact once the first and second coupling elenents are
cl anped to each other. 8. A clanping apparatus according to claim1,
characterized in that said first and second coupling el enents are matched
with regard to each other such that a.gap exists between said Z reference
stop surfaces as long as the first and second coupling el enents are

coal esced, but not yet clanped, whereby3said gap is reduced to zero once
the second coupling elenent is clanped to the first coupling el enent,
utilizing the material elasticity of the centering pins and/or the groove
fl anks, such that the Z reference stop surfaces rest on each other in the

cl anped stiave THid & 1QIr3BRI P @RRAKALUS A ba i.ng apparatus according
to claim], characterized in that 53%’6 %esﬁ}"é’ﬁﬁ ag?ﬂéegaﬁeé‘tﬁfﬂ%?rﬁﬁﬂ di cal

configuration,  witie °8&i 8F gkt idenkaver dheagynnet) i balothRaPfordd, A

cl anpi ngteapeleatasd yaeaar di t h.ai haracteri zed ,in that said Z

ref er encgafﬁsg%r z:ur faces es%qgtnt}ﬂa kybg%(tz%fng:hﬁe?ﬁ%‘éﬁe'sé&’&l@eﬂt R iy Z8-ns and
sai d grooves, TeoFet: Fhel ertsrringerii rstanandhectond Tewpl by & amaNt s,

et ke, e S A R ol U B s o
o aRa ] sgne@?srjixdeobal Eﬂfé“ﬁ&lidecéﬁgfwf mmlAgimafﬁ?fggegya’ cal 5 C%CX]X{:S] d
gj ca] ca] 'CaT%gCa ca] ca] ca] ca] c”a] Caaécgﬁ %3 Cafcahep‘lpdi% sone ateria]l N
AMctnl 1 TF -?%&#,$,)-+-/k//000}MKnhc]X]ca]c“a]ca]ca]ca]caU]ca]ca]cAa]Ca]CG]
skl e s s R RN £ 53 o o
T et oy e ety
o Cut i cal el ool ortrcateh pe NS SR et el oo
S ca] Capuabon) an e cocabani kgkea Lol o3 Sk O SALCHLERTES) o4 o
101)6&]1 3%%10‘3%%&1@ ol F 2 Vo ROk o R
O Y Pic B ¥9% Foupling element 10. In the present
example, Epe gap A is shown in an exaggerated width for clarity
Yeasons. When the second coupling element 15 isg clamped towards
the first coupling element 10, this gap A is reduced to Zero, us-
ing the elasticity of the material of the centering pin 1 and the
) elasticity of the material of the flank 21a of the groove 21,
<, During the clamping process, the second coupling element 15 ig
pPulled against the first coupling element 10 in Z-direction to
Such an extent that the reference surfaces 20a of the second cou-
pling element 15 rest on the % reference stop surfaces 6 of the
first coupling element 10; now the positioning of the second cou-—
pling element 15 with regard to the first coupling element 10 in
Z-~direction is accomplished, too. Due to the fact that the second
coupling element 15 is moved during the clamping action in Z-
direction with regard to the first coupling element 10 exclusively
utilizing the elasticity of the material-of the centering pins 1,
2, 3, 4 and the elasticity of the material of the flanks of the
associated grooves 21, 22, 23, 24, after the two coupling elements

10, 15 having been coalesced and centered without any clamping
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force, it is not Decessary to provide any means that are elasti~
cally resilient in Z~direction.

The size of the contact area, on which the respective center-
ing pin 1, 2, 3, 4 rests on the associated groove flank, can be
varied, according to the particular requirements. In case that ex-
tremely high torsion forces have to be transferred by the center-
ing pins 1, 2, 3, 4, the above mentioned contact areas, of course,
have to be chosen much larger than in the case that, for example,

{:  an extremely good self-cleaning effect has to pe achieved, In or-
der to achieve a good self-cleaning effect, the contact area be-
tween centering pin and groove flank should be as small as possi-
ble. In this connection it should be differentiated between line
centact, area contact and positive fitting contact, whereby the
difference between line contact and ares contact, between area
contact and positive fitting contact, and between liné contact and
positive fitting contact cannot be exactly defined, but ig float—
ing. In the bresent casa, the two coupling elements 10, 15 not be-
ing clamped to each Other, the front end of the conically designed
lateral surface la of the centering pin 1 rests on the associated

(f_ groove flank 2la aleonyg a line, i.e. establishes a line contact. To
achieve this behavior, the angle of the conically designed lateral
surface la of the centering pin 1, adapted to rest on the associ-
ated groove flank 21a, differs by 0,5 % from the angle of the ag-
sociated groove flank 2la. The region in which the centering pin 1
rests in a line contaet on the associated groove flank 2la is des-
ignated by reference numeral X. This initial line econtact changes
after the clamping operation into an area contact due to the re-
silient deformation of the material of the centering pins 1, 2, 3,
4 and the resilient deformation of the material of the flanks of
the associated grooves 21, 22, 23, 24,

Fig. 5 shows a sectional view of the two coupling elements 10,
15 in a clamped state, taken along line B-B in Fig, 3. PFor the




1 . n 1 - #

1092 2 & ()-(!q &10% & ()-())+--:./k/ wWU3P4!|0"10% ()-@p
?&10%@5&9)5#?# y&100B8& () - #! # y&I0%BR&: () - #! # y&lowa/? ()-#! c#
y&10%@a& () - #k/ / 0000001r S4! F "10% & ()-910% & ()- 10%% 10%%

109848 4" 109984& ()-!4"10966& ()-i 31099& ()-/12&488888} oP4! F
"10% & ()10% & ()- 10}} 10}}

gake of clarity, the mounting bores 12 of the firat coupling ele-
ment 10 are omitted in Fig. 5.

In the following explanations, adjacent grooves and adjacent
centering pins, respectively, are addressed. Thereby, it is under-
stood that the expression “adjacent” shall mean that adjacent
grooves and adjacent centering pins, respectively, are grooves and
centering pins, respectively, that are in consecutive locations as
seen in circumferential direction of the coupling elements, In the

<f. cagse of four grooves and four centering pins, respectively, this
means that not adjacent grooves and centering pins, respectively,
are located diametrically opposite to each other.

Out of the four centering pins 1, 2, 3, 4 of the first cou-
pling element 10, the right flank of the first centering pin 1,
i.e. the one closest to the lower edge of the drawing, rests on
the flank.?la of the first groove 21. Between the left flank of
the first centering pin 1 and the left flank 21b of the first
groove 21, a gap S1 remains. The adjacent second centering pin 2,
as seen in counterclockwise direction, rests on the flank 22b of

_ the second groove 22 on that side that is facing the adjacent

(" first groove 21, while a gap S2 remains between the second center-
ing pin 2 and the associated groove flank 22a of the groove 22 on
that side that is remote from the Ffirst greove 21, The next adja-
cent centering pin 3, as seen in counterclockwise direction, does
Dot rest on the flank 23b of the groove 23 on that side that is
facing the adjacent second groove 22, with a resulting gap 83, but
it rests on the associated groove flank 23a of the groove 23 on
that side that is remote from the second groove 22. Finally, the
next adjacent Ffourth centering pin 4, as seen in counterclockwise
direction, rests on the flank 24b of the fourth groove 24 on that
side that is facing the adjacent third groove 23, while 3 gap S4

remains betwean the forth centering pin 4 and the associated




10}}! p#10%} & ()-M ! &#10% } & ()-M ! F "10% 1} & () - 8: <F?EG-@E@@ni [ M4! F

"109% &

10 10 10! "109%& ()-$/! '10% ()-$/'M '10%_d_& ()-9%/!

'10%_ & () - $/ H@ @B&DDE. H H} [ 9+4

groove flank 24a of the groove 24 on that side that is remote from

- the third groove 23.

Out of the overall eight flanks 2la, 21b; 22a, 22b; 23a, 23b;
24a, 24b being inherent portions of the four grooves 21, 22, 23
and 24, the centering pins 1, 2, 3 and 4 rest in each case on two
pairs of diametrically opposite flanks 2la, 23a, 22b and 24b,
while the centering pins 1, 2,3 and 4 do not rest on the two re-
maining pairs of diametrically opposite flanks 21b, 23b, 22a and
24z,

In any case, in order to determine the exact angular position
of the one coupling element with regard to the other one, it must
be ensured that each centering pin rests on one flank of its asso-
clated groove, whereby at least one of the centering pins has to
Test on a flank of its associated groove that is oppesite to the
flanks of the grooves on which the remaining centering pins are
resting, a; seen in circumferential direction. Tn other woxds, and
just as an example, in the case of four centering pins, three cen-
tering pins can rest on the leading flank of its associated
groove, as seen for example in clockwise direction, while the
fourth centering pin has to rest on the trailing flank of its as~
soclated groove. Or, as in the example described herein before,
with four centering pins, two centering pins rest on the leading
flank of its associated groove, while the remaining two centering
pins rest on the traillng flank of its associated groove,

Due to the facts that each centering pins rests on its associ-
ated groove Fflank, that a high clamping force is exerted, and that
Z reference stop surfaces having a large area are provided, the
clamping apparatus of the invention is very rigid and can absorb
high forces in ¥X-, Y- and Z-directions. Since each centering pin
rests only on one of the groove flanks, the clamping apparatus is

relatively insensitive to contamination.
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It i1s understood that it is also possible to modify existing
clamping apparatuses according to the invention, i.e. clamping ap-
paratuses in which the centering pins rest on both groove flanks.
The only action to implement is to remove some material on one
side of the centering pin and/or on one of the groove flanks, as

has been previously been described,
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Patent Claims

l. A clampiag apparatus, comprising a first coupling element
having a central axis and provided with at least thres centering
pins having at least partially conical shape, and a second cou-
pling element having a central axis and adapted to be releasably
attached to said first coupling element and provided with a number
of grooves having two flanks opposite to each other and corre-

€ sponding to the number of said centering pins provided on said

‘ first coupling element siuich that said centering pins provided on
said first coupling element engage said grooves when said second
coupling element is attached to said first coupling element,
whereby said first and said second coupling elements both are pro-
vided with % reference gtop svrfaces adapted to cooperate such as
to determ{ne the position of said second coupling eiement with re-
gard to said first coupling element in Z-direction when said sec-
ond coupling element is attached to said first coupling element,
characterized in that the arrangement of said centering pins on
said first coupling elemeat is such that each centering pin rests

(” only on one of said two flanks of the associated groove, whereby a
gap remains between said centering pin and the cpposite flank of
said associated nut once said second coupling element is attached
to said first coupling element, whereby at least in a first groove
the centering pin rests on that flank that faces a second groove
adjacent to said first groove, while in said adjacent second
groove the centering pin rests on that flank that faces said adja-
cent first groove, or whereby at least in a first groove the cen-~
tering pin rests on that flank that is remots from a second groove
adjacent to said first groove, while in gaid adjacent second
groove the centering pin rests on that flank that is remote from
said adjacent first groove such that the position of said second

coupling element with regard to sald first coupling element is de-
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2. A clamping apparatus according to claim 1, characterized in
that said centering ping provided on said first coupling element
have a width that is smaller than the width of said grooves pro-

vided on said second coupling element.

(* 3. A clamping apparatus according to claim 1, characterized in
that said first coupling element is provided with four centering
pins essentially evenly distributed around said centtral axis, and
that said second coupling element is provided with four grooves

essentially evenly distributed around said central axis.

4. A Elamping apparatus accorxding to elaim 3, characterized in
that centering pins located opposite to each other rest on those

flanks of the asgociated grooves which are diametrically opposite
to each other.

(T‘ 3. A clamping apparatus according to claim 1, characterized in
that said centering pins rest on the associated groove flanks in g
line contact once the first and second coupling elements are coa-—
lesced, but not yet clamped.

6. A clamping apparatus according to claim 5, characterized in
that said centering pins comprise at least one conically shaped
lateral surface adapted to rest on one of the flanks of the asso-
ciated groove, whereby the angle of said at least one conically
shaped lateral surface adapted to rest on one of the flanks of the
associated groove differs by 0.2° to 2° from the angle of said

flank, such that the front end of the centering pin rests on said




flank along a line once the first and second coupling slements are

coalesced, but pot yet clamped.

7. A clamping apparatus according to claim 1, characterized in
that said centering pins rest on the associated groove flanks in
an area contact once the first and second coupling elements are

clamped to each other.

8. A clamping apparatus according to claim 1, characterized in
that said Ffirst and second coupling elements are matched with re-
gard to each other such that a gap exists between said %2 reference
stop surfaces as long as the first and second coupling elements
are coalesced, but not yet clamped, whereby said gap is reduced to
zero once the second coupling element is clamped to the first cou-
pling element, utilizing the material elasticity of the centerlng
pins and/or the groove flanks, such that the % reference stop sur-
faces rest on each other in the clamped state of the clamping ap-

paratus.

9. A clamping apparatus according to claim 1, characterized in
that said centering pins are of symmetrical configuration, while

sald grooves have an asymmetrical shape.

10. A clamping apparatus according to claim 1, characterized
in that said Z reference stop surfaces essentially extend between
said centering pins and said grooves, respectively, of the first

and second coupling elements, respectively.

11. A clamping apparatus according to claim 1, characterized
in that said 2 reference stop surfaces essentially have the shape

of a segment of an annulus.




