Coupl i ng device,The invention relates to a coupling device having a
first coupling part provided with at | east one .projecting region and
a second coupling part provided with at | east one elastic region.

Eur opean Patent Application EP 0 255 042 di scl oses a cl anpi ng devi ce
for a tool on a machine tool, in 10 particular for a die-sinking

el ectrical -di scharge machine. Described is a clanping device for a

tool on a machi ne .t ool evild particular a die-sinking electrical-

di schar ge mcﬁ?ﬁg’é—r\%ﬂ—ﬁg—gil =& chuck which has two stri ps whi ch project
fromthe underside of the chuck and are 15 provided with bearing
surfaces for g e%b@ﬁtié‘ﬁ‘ tr%qlat'e@ afh, Xadid, 1'19@ aagvﬁcg Hah8ehH QN

whi ch point transversely to the centre [ine chuck._ Provi Sion
is made for af¥Nsk al FeYPHINPHosPaTEO BF@Y%@?dfrUHPheaﬁnd&eﬁﬁfe 7% he

chuck, saisd mﬁed@ﬂ grégeicﬁ{ eafe 20 sldichdC eoupimendbae: | fréfded Y
pl ane, at théir stri s bei ng forned eccentrically

and at an ang"l':'etl}éai at]ﬁ?gtt 8n8n81§ﬁgf’ﬁe¥e WY for a tool hol der for

bearing against the posts to have a plane surface in which two pairs

of grooves arg, edaedl ?ﬁ‘té’:‘i@ a %gﬂégtgén""‘abhoth%ﬁbhﬁs Sthaee a

el astic lips 1nt bearihg against the strips, the tool hol der
havi ng a cent$¥HRMS WOENIEEckERY & em@fts PBr F eCBICHIRG at8PAw bl t
in a | ockiong pﬁﬁtfdﬂﬂ%&sabfernaﬁnerdl@OSﬂﬁMﬁﬁdﬂ celleatrihalpatsenirge

vention 1S AGaBNOPOSE A,S9uHl 1119.08YLGE: I 6h £0 P PE odugechn

automatical ly Hhd Cost-erfectiv er her rmre % he
coupl i ng devimaching otdave &pt m*nnﬁqq%@ tay, di%a%limiglre‘sapaé?t:'yrwftl)}'ce

ditstribution gfghigdquv uaiald, il a chuck which has two strips
A which project from the underside of the chuck and are
15 provided with bearing surfaces for orienting the tool

in an x direction and a vy direction which peoint
transversely to the centre line of the chuck. Provision

is made for a plurality of posts to project from the

underside of the chuck, sald posts having reference

20 surfaces, extending in the x-y plane, at their free end
faces, the strips being formed eccentrically and at an

angle relative to one another, and for a tocl holder

for bearing against the posts to have a plane surface

in which two pairs of grooves are cut which are aligned

25 with the strips and have elastic lips intended for
bearing against the strips, the tool holder having a

centre bore with locking elements for receiving a draw

bolt in a locking and releasable manner.

30 The object of the present invention is to propose a

| coupling device which can be produced automatically and
cost-effectively in one operation. Furthermore, the
coupling device is to have optimum rigidity, 1loading
capacity, force distribution and a low overall height.

35
This objéct is achieved according to the invention in
that the regions (2, 2’') of the first coupling part (1,
1‘, 35, 42, 43, 44, 45, 46, 51) which project in the =z



35 This object is achieved according to the invention in that the
regions (2, 2') of the first coupling part (1, 1', 35, 42, 43, 44,
45, 46, 51) which project inthe z - 2 - d|rect|on are arranged
eccentrically or centrally, and the projecting regions (2, 2') have
conical outer surfaces (6) formed with at-least one angle (12, 12')
relative to the z direction, in that the elastic 5 regions (4)

poi nting in NeLHthiee! 107 oatrfat}?gé‘@rad&rarﬁcfaqwecw Neéh i |Yand
paral |l el manner within the second coup]i ng p r 25, 26,

34, 41, 47, FPE OFEIFFELBEt I AGI+FYF onS: haret hEOR1 Pt %‘iﬁﬂ‘i ng
part (1, ik , Rxfab2s 43) dorndal #bth 5:11) eegagr pgel rRirigle 12l ast‘i)c
regi ons (4) of -the secqond pI|n 25, 2 2,

47, 49) for e 8 Q—_ or?ent gglgon |gdf%recttzl(°§{rec Qhag %ﬁ %ﬁaeStAiJc
second coépl mﬂ;gnpaﬁt (@3, pegntieg 32, tB§, dsnecﬂflonmf 1419? ¢gnt@fe are
one- pi ece desigheAng, id f&ﬂaﬁ:}e M0 Jepl B b OF1 i, 1R sddtha
first 15 coupling part 5,742, 43, 44, 45, 46, 51) and t e
second coupl iFRY (P\?rt25(3'2625'3226'3332'3@3'4134'4741'494)7'ca be t
connect ed by pwaRetdhga dfeasilcerd nep devi )ceofSShe 2( rElte ageinchaC qpgti ng
part of the caupling vi ge, acgording |n tig es. t e
capabl e of beilg %rodggéd 4::2r1 oﬁg op gratr on. ¥fﬂ Qagiﬁ% 3 S:r{gone
step on a0 ateHesdrionizielsiimg sndéhi r@é tmﬁespﬁeﬁécﬁpwlé@ﬁt@@ f?ne 25,
coupling devige, @?Ofﬁ N4 0 4he 4nvesd) ofbSe1Rd ex thusy Lovsd ehedralilny
reduced corrpared éh t he, (g%oduct pn gﬁts of the co l,i_n de\{:ic s of
the prior arttPerne SEESRE Pdupting phar tFaSsTe 18§ HET oy a
f éw enbodi memmtss, @ée recesSsSar B4,THa ,skd; agé) cmstsfaoeetpmeé ofesign,

reduced. The Loypid HQth‘?VEES %E—%@é@& {96 B0 oth& eI, orureermltssc
hi gh-1 oad _appl1 cati ons fracture i's mnimzed.

coupl i ng Eevrcél-ir‘R?alﬁgbé’aﬁrtodUc'edl and>%l s®2uséd i Aa &Pmpléé: rraﬁ?r?era% th
bot h of f - centtie: asskbaent cahplbhier pace f(eat wses.26, 32; Beperdi,ngton

the desired applicaticn, e QULEE 6l LOURLELENGE Of el DEABEONevsce

coupling part i's ci'r &U ar or rectangu preferably squar
Li kewi se, thelS3iner region of the second coupling part may be
circular or 5 rectangul ar, preferably square. According to a further

enbodi nment, fi rst C up i ng part can hav conr cal ly, shaped,.
proj ect i ﬁé, B“rﬁ My dIfT l"anaofteh 25 as‘f?‘épJ\r/ on e‘2":)che't he
second 10 corm:tqqxgilp@rttoarthmt engehtwpth Hrveregentealbey pRppbdei ref

regi on of thedifesto CoRlddN% P e Jigee:ﬁ @ G elPNSe o rddifcsecand

coupling part are pref era ¥ desi g as._circul ar sector sections, as
15 circul ar <38 otteR @ ohslarif %n@a%%m%rmrﬂhan% ongie BFR@ectifese
ci rcul ar and/agstdsonrguectzharag 14mas et iteghansrdang beo ptheuLrdeh i dn

si mple mygner, on aclat he gb OhLLLYg, maChne. 420 [hg caup! iig devige

accordi ng toatr(‘rie i Avent i on nay lf)édr;g’roduce fom conventional stee
t he steel berni@d%fdél@edﬁclﬁ/t% eherhal CayBlAgIpreyasss of the prior

Furthernore, Hauplting Q@Mbﬁ@s lQQ mﬁﬁiﬂﬁhééuﬂhﬁyuﬁbaé orscpl asdd C.
In a known manner, the co n% evi ce accordi ng 8
only 'a few em o 5 are necessar he storage costs
are therefore reduced. The coupling device according to
30 the invention permits high-load applications. The risk
of fracture is minimized. The coupling device can be
produced and also used in a simple manner with both

off-centre and central reference features.

35 The second coupling part may be of sguare design with a

circular or sguare opening.



invention has a fastening device for fastening the second coupling
part to the first coupling part. Al 30 fastening devices known in
the prior art are conceivable, such as, for exanple, a bayonet
fastener, screwing by nmeans of a central screwed connection, etc.
According to a preferred enbodinent, the elastic 35 regions are
profiled and may additionally have a recess in the radial direction

opposed to thepeantihg Oford hergecondseped! | RgpRREALidRI S k8at Urkiter
results in higher strength and | oadi n a aCIiiéén the ¢l amped state. -

c
- 4 - I'n a cGAFEYPORIPRGE nEineme ( FREVIDSEPW oR8" fay Shavid cu+ar
di fferent thiceknessesigulatrhe mradiexhbdyr equros . | Likedéset 0 thecrigese
the strength h qﬂg%n Cj f C | i.ng I e
ar r angenent or%ggo&egoflat egeé?%gc?i %‘BL}r{%jgllnoq?slgiyﬁttﬁ%pdkgeggg\ékﬁgf }Ee
centre of5t h&essepadlavupPFagepalrty cgvaseef erably increase the
strength and | oading capacity 10 of the coupling device. A further

preferred enbodi nent of the coupling device consists _i.n the fact, that
D 1 et -t vio ACGEORAE eIt r EUEDUBT  ROHGU TR Py F G F FEF oo pa 7

circunferentpaktradhihawe arm@ngedlmﬂeshmpédp phejativerg, Heattnad lyo
say the coupllha-Agy 24080 PAMSRAORIGUR; ol 2851 H8" 2XAMR Seddil
i nner second cougllng part may be provided with™a central cone, _and
the out et0secoN®1éddpl | PR bar tcaPay bRLPFRNF dedifitt h Fbar simtzzgly
centre bars. phidiewtseg ¥BgibANGE SIS ONG-stOwRpIgngaphreRy have
off-centre bars. Apart fromthat, the coupling device according to
the invention nay be constructed the other way round, i.e. 25 the
fi rst coupli Mpepaglasiade t kegebast iaf r e oss omiidc hedur bimart pakt h arke
proj ecting regi-easa8iyt Nge $65008 GQUPEIAGUDAFt sector THECEDMRE ] NGs
devi ce according to txe i nvention can be 30 used in connection with

pal | et s. 1 The CAdrAEg e E O FABPIR tH Thet THHAT nPHel c@d f@gue

shape. These <circular and/or tongue-shaped elastic

regions can be produced in a simple manner on a lathe

or milling machine.

20 The coupling device according to the invention may be
produced from conventional steel, the steel being

hardened by a thermal ageing process.

Furthermore, coupling devices can be made of aluminium

25 or plastic.

In a known manner, the coupling device according to the
invention has a fastening device for fastening the
second coupling part to the first coupling part. All
30 fastening <devices known in the prior art are
conceivable, such as, for example, a baycnet fastener,

screwing by means of a central screwed connection, etc.

According to a preferred embodiment, the elastic
35 regions are profiled and may additionally have a recess
in the radial direction opposed to the centre of the
second coupling part. This feature results in higher
strength and loading capacity in the clamped state.



achieved in particular by the elastic regi ons of the second cdupl i ng‘
part being arranged within the annular 35 body of the second coupling

part and not above it as in the prior art. - 5 - The invention is
descri bed below with reference to exenplary enbodi nents. In the
dr awi ngs: Fig. 1 shows a three-dimefisi-onal illustration of the 5

second coupling part, Figs 2a and b show the second coupling part in
pl an vi ew and sectional view A-A, Figs 3 to 8 show vari ous

enbodi ments of the second co part 0 FEi 9a_and b show

Do i 6ce. enbi et TR L ST apiFih SgAPE Lo rFoa aRs TR Bots
show the firséifdenEntngtipbeknersteshiing cheg r&lial difggsidn almndrder
show sect] onajol LhUsbhgl! AR Ledditreld Lhd StneOURkdIgoP ﬁanQ{]t@ b

10, Figs 12a, ow a coupling device of oW 0 era

Figs 13a &nd BRSIRAMRL L SIRYIG6uUpl ing part with bars and cone, 20
Figs 14 to 15 show applications of the coupl i ng deV| ce in pallets. A
t hr ee- di nensi naI view of the secon oup}: %$art roduced, i n_one

pi ece is shown'Frdht ABFVEENLHet ofF? n SRLC TPIHE eniiar y
enbodi nent, téerseciond cbupts nerpearet 03 |t$1es|$@wnndscauplng§559aaﬁt SCArar e

enbodi nent | éﬁm%ﬁ,r CQHEPéé(@Q' eheT@%r% g@ﬂd SRUP 40 RAT EaDRSi cy

el astic secto egl ons whi ch poi nt I nwards w th Tespect to
t he annuld I‘%IWE}:O%%%&GP&I’ region 5 and the el astic regions
4 forma surface 7 having the elastic lateral 10 and circular 11

mar gi nal regipn seco d co pI 3 IS ,sho 0 n.vi e
and 35 secti o%a u\]ﬂ g\%rApﬁe erlgegures Qa ana fg Sk[e \Aé;%ﬁéﬁlﬁlgi %éq’lé%
régi ons 4. Theowrs$ishts c iRgi 6hs 4facé f sretse@fentkedryi ngvd at eeednd0

and circul ar ddneadnal recgsu@ning - 6devilves embogivegt s Oﬁlfb@réﬂt{ st
coupling _part 1 and_1' are sh r\r%lln section in Fi.gures 3a an

Fi gure 3a&™has® bﬁ?@“%%r%td]aé]ctl Tegfofis ?rrﬁﬁaeﬁ gbPe 3bh"RHSE
central cone ashgr o) Eoat ngsr &g eay2'thed C'Idr@]fungstdecmqel iR [iaﬂ!tus_Ed:an

be connected 5199%8” 1"!464" tf@rség%ﬁe £OURk ”‘lr?f%frt  sd Bn£XBBRLE :(

t he wor kpi ece 16, ans o ast eni ng _devi ce
shown). All KPR ‘F%ﬁét%l?ﬂ@o‘@&ﬁ é%l’%’ré central cone, and the OUter

second coupling part may be provided with four off-
20 centre bars. Likewise, the inner second coupling part
may have cff-centre bars.

Apart from that, the coupling device according to the
invention may be constructed the other way round, i.e.

25 the first coupling part has the elastic regions which
interact with the projecting regions on the second
coupling part.

The coupling device according to the invention can be
30 used in connection with pallets.

The advantages associated with the coupling device are
achieved in particular by the elastic regions of the
second coupling part being arranged within the annular

35 body of the second coupling part and not above it as in
the prior art.



10 concei vabl e, for exanpl e, by neans of bayonet fastener, restraining
by means of balls, etc. Shown in Figure 2b a tapped hole 18 is
provided, into which a screw (not shown) can be screwed for

restrai ning the second coupling part together with the first coupling
part. 15 In the clanped state, the elas®it |lateral nmarginal regions
10 interact with the projecting bars 2 of the first coupling part 1
Wi th respect 1@ t Ravényioni e a'fdie@ﬁrlbédt heexdwnpadhst aéeeréii€e to

centrally 20 arran ed co rov he, fir.st coupllng part 1'
t ouches the &xgglp ol FE‘BPQE gﬁfrrﬁ» FRYPESn an orienti ng

manner in the x-y plane. The z orrentatlon is effected via the
seating S“rf%ﬁg 2p @,[noWQ' Laveh.- %b&ﬁéﬁ&%&e {1104 P L2mBed the
state. The fir cou part 1s shown once again in plan view and
secti onal Svi &&9omc \ﬁ@u@%éﬁfﬁlﬁ?}’/tenbodl ments 1 and 1' in Figures 4a
and 4b. The fhilgd zHUBRhBNG pauﬁéwltae Welddridhec gy Sirfy cparbe inegilann
Figure 4a. A first couplin wi.th a central cone 9 is shown in
Fi gure 4b. BT | ?‘t S%SEbﬁP%S %h?YsAf‘ 1' have seatings 6 for the z
orientation. Fifgs sbir ftace8 ofhavhevbauicug amypodimehbscorfe Shhawenpndio
bevels with %%ugﬂlf ggrtangl es 12 of slope can be seen in the

enl arged i ndi vi dual Iusfratl ons | and || - - Anot her, enbodi nent
of the f#Pst Fé&?prﬁan&flﬁah spoyy 3 t“’é’nB\?\EC?h%m]%‘P%’s‘F"r‘?:t i P £ a
profile. The guuyfliiheg bagtan inclination 13 and a recess 14 as can be

seen in Fi gures o nd, ¢ i 5 ngl. e 1ﬁ§'f‘
of the detail %1 l?w% Iqagdur]!;dlg céfg%eg 195 0% qi?e coupl I ng&gﬂ%’sce
in the rel ax@d%t z?tfe and Figure Sc show ng |t in the clanmped state.

‘The broken |igmgd sihgt %ﬂrﬂ:‘idbt osm@@r eeeehoaamarll&_ﬁt@taeaig ngtsureace

6. Before_the couplln device |s the 10 inclined profile is
in cont aﬁ? i TS FSH Q‘ELELE p?ﬁk} ‘érgalg{%)t Henent 4 orients the first

coupl i ng partFigs dre .t le andclci s&bwoa £8updingi éavece paf aldwlovaralie
bar surface it tt he seating surface. A recess 14 is preferably

i ncorporated 1n e elastic region 4. The_ 15 recess 14 |s\70{) vi_ded
above the corﬁ’ﬁﬁ 57 f 3Re. bTﬁé‘%vaan?‘aﬁ%n‘aSEBEPaPéﬂ PREFe U™ MEHTs
hi gh rigi di t)&,n&)eiotmer Ioadl ng and greater resistance to fracture At

hi gher 19gds, g 4 aéé' 6@‘35%%? W%ﬁ" '&oﬁ (] : e‘llvj%d

t he bar surfac an es |rm wth t ces
Furt her bendllrmRﬁfllteﬁé el astl c regions is thus prevent ed. Fracture is
prevented as a result. Fi gures 6a and b show a further enbodi nent of

the first 25 _co I|n par t elastl ions 4 dd| |onaII ave a
web 15 at ¢hd: rOe R G o ts e oA e R s Part S

i ncreases t heprrodgxcmd yin e weleds forstsown rfarqmwhg:alre 1aﬁlcatb€tlrm~ eimd

poi ntingykn tﬂegndi‘ef egt i Of'n of e ihe \A.%{%ghéi;? Jénboﬁln%n‘?;r ef ehb€dsecond
enbodi ment can be used 30 in_particul ar for coupling devices nmade of

material s di fFR¥RIHS r EAESt eél igucthen 1Ay é’xaﬁfypg al unf ni TEpare
pl astic, etc. em&mmh@nterﬂeodrmmsef cbheeglasléc Thgi sasodd cavubkizeen

35inFigure 78 a 7h, re a t al i lustration
of Figure 7a$£? n&dlfrggsét %&ﬁlségg %&ﬁ“}m{ cdr elsee Anosn % “H ieH I%
t ongue- shaped-F&gidsns wigh Tﬁ‘esﬁ%l%tnttagetégso%ma%@ﬁﬁ@ﬂém hSeonSisst s

in partigyl arardiuld® region 5 and the elastic regions 4 form a
surface 7 having the elastic lateral 10 and circular 11
marginal regions.

The second coupling part 3 1s shown in plan view and
35 sectional view A-A in Figures 2a and 2b. It has elastic

regions 4. The elastic regions 4 are four segments

having lateral 10 and circular 11 marginal regions.



- 8 - increase in the elasticity. Each tongue 19 can be deforned nore
effectively on its own. Figures 8a and 8b show a further
configuration of the 5 elastic regions. Figure 8b shows the section
along line D-D. In contrast to the enbodinment in Figures 7a and 7b,
the annul ar part 5 has projections 20 bl ow the el astic regions, and
t hese projections 20 support the elastic regions, so that only the
proj ecting topgyezmibOashaped seuanss Gat heghashl gakky1dghar iedare
during the cl anping, which results_in greater agcuracy._ln Flgures 8¢
and 8d (secti®CYR dfr SQGTGRPD- D) , FAREF RS rédl aPUneyi if e’ 21 B3%i ¢
regi ons 4 hasbarsutamit ptbj2d¢tinge.rddionsegeon el weeguirbe 3ondgizes 49
is fixed. The_r 1S 1 l.asti.c alnt,in the contact region
22 during ave?%lggg%%a%én%/vi%t%%ﬁ%&%cg&&%{ g%%.&g{fhier'e is thus no firm
contact irPthe region of the recess 23. At an even higher |oad, the
tongues 19 aren20 miend: febbHeind Nphbe axi ahndigeectbRfesidd | tbykfher
contact with the surface 24 is obfained, whereb hlgher trength and
resi stance to"FRctdt%e FECEBEaiGRUPIIAGUPREE Y FET11SERABRIS cdibl FIG
devi ce havi ngwarkpbec@51pi eadcdecond eoup| i bg paeahs?2hfnad Z@sanditde
associ ated fi - coupling 2 e o] I a in
Fi gure 9a andégilgﬁe Q%%ii%ﬁ%ﬁnflI3@5?2%?%%?a5§%?§?%8§tgﬂ%#gﬂ?ﬁ éte
can consil$t ofonfeivalet werkecevAUPEOUPYi MGapar P5 PBYangt26astReer.

i nnelr_ coupl i Pﬁgé@r%ijqﬁin@% e:in?gn@r ban%mg?nge@t {f.sﬁ@\l:ﬁYih_nFﬁ.Qﬁr@UiBr
coupl i ng par : 0 wo- pi ece, confi gyrati.on, various

embodi nent s d%sgPPng g‘ﬁ&?e%(?arf‘soep%%‘fftﬁp d,%%e%‘r% dnSthew (mot
exi sting bounsheyntondati oms. dtrgwed tipsayesdupliniggdevhees sarend
possi bl e in whj 1i§§ €l @) th L Ui ¥S the e i Psf ESHEST 1 4P Jdi& | nner

coupling part 25 ma iffer fromthe elastic regions 4 of” the outer
coupling ¥Part 26. - 9 - The coupling devices having the two second
coupl i ng partsn25cled 2amped t beadssocitat edlhbt st cuyEdialy parbind2
and 33 are sh . L0 Figur. L T of .siml construction
to the one-pi %%‘@1?1;@?5?90651%3?%%95%5& rsﬁ%énaé’ﬁoé’%ﬁrté\&/l Othar%sl %réé Ehe
Ref erence nunEtafs 2708P§RNEy PRELoutler Wik, TXFRERE i ntrer Bhaes, X29

the central cepeenBitide. i Noer znseatib@peandsditéhe euker centrally
seatings., 10 A coug{la#ngogew ce af i hown |
I=Th

: |ler, digneter is n .
Figures Pa 135198 B GHEVRSER | My Pt T34 5tn SR P9 B 5hd | n
t he sectional tdvabgengtl®e GelasFigurert@bahawaretessesedBohet Weehnt ae

el astic regi 0§s;dnt e FEGESSES, 3§PHQY deagpace for the z seatings
37 of the 15 first coupling part 35 in"Figure 12c. A conbi nation of

bars 39 and central cone 40 is shown in the second coupling part 41
in Figures 13ahand b3enthtsonodbki rEfeanedanibe thsedekn ihhe suasacos

pal |l ets W th jndiyi d r | t.1.- d e i nation
shown i nz‘% gu%és\]ﬂff J':olﬂaﬁﬁﬂjbh (I;Eeaflnet %n Ceemt]}stéL gg%aﬁ%%&%%%s?§ in a
space-savi ng manner. An application for pallets is shown in Figures

14a and The £first coupling part is shown once again in plan
view and sectional view in two exemplary embodiments 1

and 1‘ in Figures 4a and 4b. The first coupling part 1

30 with the bars 8 can be seen in Figure 4a. A first
coupling part 1’ with a central cone 92 is shown in

Figure 4b. Both first coupling parts 1, 1' have

seatings 6 for the z orientation. The surfaces of the

bars 8 and of the cone 9 having two bevels with

35 different angles 12 of slope can be seen in the

enlarged individual illustrations I and IT.



25 b. Four first coupling parts 42 can be seen, the first coupling
part 43 in Figure 14a being provided for x-y-z orientation, the first
coupling part 44 being provided for x-z orientation, the first
coupling part 45 being provided for y-z orientation and the first
coupling 30 part 46 being provided for- Z orientation. For al
applications, the second coupling part 47 is disclosed in a single

enbodi nent i nafbEkkEL éﬂbodﬁh@ﬂ}l’ie§f15ﬁea&drht3f¢@ﬁpdihgl’§d&% 1 or 1’
application ofhthe Sg cog ILn devi ce. Fbreh in aﬁt£ gB t he hor
overal | hei ghEhBYS t hBe COURPFhY HEYTER fsVEhbd BRBRALT zeh WRFER 1S
required in whage shedhriléahtdpschar gadnachienessf drt exenplan D@ieseéen st
coupling part g9 peodas! enad G - ¢10 pifhfebass 48:0f herthkesent

el ectrical - di schar machi ne. ghe sécond cou pling part
connected % 0 FﬁéaVﬁﬁmﬁﬁ%%eo%ZFh%h@e%%%¥o%¥%u%$a€é9gme ?athﬁlﬁb¥%p$%ce

52 lying wit hshbﬁixbg?asehéurcfoa@ﬁ@ afedite Wi etakecidliat@ly S-ischnd ge
machi ne at thgalev the fi

part and the $t¥ohd ESUS%OHQHELFE €§h1853u%§uE§%% BT &gé C%ﬁ%%é?or

all the enbodimeat ssdesutrébdztl aboveserresenthea f bargt 8l0octoupl Sﬁgtpwt
has el astic r@ﬂf@@éea@d b@%o%@CQ%% ﬂfﬂélﬁﬁﬁldéa%JPrei 489 the

regi ons. - - List of designations 1, cougllng
part PrOj]ecbtlﬁ@CPe@ﬁF%nPrOflle is in contact 1n a flrst step,

elastic element 4 orients the first coupling part 1,
and the inclination 13 is oriented parallel to the bar
surface or to the seating surface. A recess 14 is
preferably incorporated in the elastic region 4. The

15 recess 14 is provided above the contact surface. The
advantage associated therewith means high rigidity,
better loading and greater resistance to fracture. At
higher loads, the elastic contact between the elastic
regions 4 and the bar surfaces changes to firm contact

20 with the recesses 14. Further bending of the elastic
regions is thus prevented. Fracture is prevented as a
result.

Figures 6a and b show a further embodiment of the first

25 coupling part. The elastic regions 4 additionally have
a web 15 at the region pointing towards the centre. The
web 15 increases the rigidity. The web 15 forms a
narrow gap 17 at the end pointing in the direction of
the workpiece 16. This preferred embodiment can be used

30 in particular for coupling devices made of materials
different from steel, such as, for example, aluminium,
plastic, etc.

Another embodiment of the elastic regions 4 can be seen
35 in Figures 7a and 7b, Figure 7b showing a sectional
illustration of Figure 7a in direction C-C. The elastic
regions 4 have tongque-shaped regions 19. The advantage
associated therewith consists in particular in an
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increase in the elasticity. Each tongue 12 can be
deformed more effectively on its own.

Figures 8a and 8b show a further configuration of the
elastic regions. Figure 8b shows the section along line
D-D. In contrast to the embodiment in Figures 7a and

"7b, the annular part 5 has projections 20 below the

elastic regions, and these projections 20 support the
elastic regions, sc that only the projecting tongue-
shaped regions can be elastically deformed during the

clamping, which results in greater accuracy.

In Figures 8c and 84 (section in direction D-D), the
circular margin of the elastic regions 4 has a cutout
21, i.e. the region between the tongues 19 is £fixed.
The result is in an elastic restraint in the contact
region 22 during average loads with high accuracy.
There is thus no firm contact in the region of the
recess 23. At an even higher load, the tongues 19 are
bent further in the axial direction until firm contact
with the surface 24 is obtained, whereby higher
strength and resistance to fracture is obtained.

Figures 9 to 11 show a coupling device having a two-
piece second coupling part 25 and 26 and the associated
first coupling part 32 and 33. The second coupling part
in Figure 9%a and in the sectional illustration
according to Figure 9b can consist of at least two
second coupling parts 25 and 26, the inner coupling
part 25 being arranged concentrically in the outer
coupling part 26. Due to the two-plece configuration,
various embodiments described above can be combined,
depending on the existing boundary conditions. That is
to say coupling devices are possible in which the
elastic regions 4 with respect to the inner coupling
part 25 may differ from the elastic regions 4 of the

cuter coupling part 26.
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The coupling devices having the two second coupling
parts 25 and 26 and the associated first coupling parts
32 and 33 are shown in Figures 9 to 11. They are of
similar construction to the one-piece first coupling

5 parts in the previous figures. Reference numerals 27
signify the outer bars, 28 the inner bars, 28 the
centfal cone, 30 the inner z seatings and 31 the outer
z seatings.

10 A coupling device of smaller diameter is shown in
Figures 12a to 12c. The second coupling part 34 in
Figure 1l2a and in the sectional drawing €¢-G in Figure
b 12b has recesses 38 between the elastic regions 4. The
' recesses 38 provide space for the z seatings 37 of the

15 first coupling part 35 in Figure 1l2c.

A combination of bars 39 and central cone 40 1is shown
in the second coupling part 41 in Figures 13a and 13b.
This combination can be used in the case of pallets
20 with individual holders or . multi-holders. The
combination shown in Figures 13a and b can then be used

advantageocusly in a space-saving manner.

An application for pallets is shown in Figures 14a and

25 b. Four first coupling parts 42 can be seen, the first
coupling part 43 in Figure 1l4a being provided for x-y-z
orientation, the first coupling part 44 being provided
for x-z orientation, the first coupling part 45 Dbeing
provided for y-z orientation and the first coupling

30 part 46 being provided for =z orientation. For all
applications, the second coupling part 47 ig disclosed
in a single embodiment in Figure 14b.

Figures 15a and b show a further application of the
35 coupling device. Here, in particular the low overall
height of the coupling device is to be emphasized,
which is required in wire electrical-discharge machines

for example. The first coupling part 49 is fastened to
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the base 48 of the wire electrical-discharge machine.
The second coupling part 51 1is connected to the
workpiece 52, the bottom surface 54 of the workpiece 52
lying with the base surface 54 of the wire electrical-

discharge machine at the level of the 0 line 50.

Of course, the first coupling part and the second
coupling part can be used the other way round for all
the embodiments described above, i.e. the first
coupling part has elastic regions and the second
coupling part has projecting regions.
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The invention claimed is:

1. Coupling device for coupling tools in a tool machine comprising a first circular shaped
coupling part provided with. at least one projecting region and.a second circular shaped
coupling part provided with a plurality of spaced apart elastic regions, wherein the at
least one projecting region of the first coupling part which projects in a z direction is
arranged either centrally or eccentrically, and the at least one projecting region has a
conical outer surface (2, 2') formed with at least one angle relative to the z direction,
wherein the at least one projecting region of the first coupling part engages in the elastic
regions of the second coupling part for an x-y orientation in the z direction, wherein the
second coupling part is of one-piece design, and wherein the second coupling part is of
annular design with a circular inner opening, wherein the elastic regions of the second
coupling part are formed in a radial manner and point radially into the inner opening, and
wherein the elastic regions are of undercut tongue-shaped design in the form of circular
sector sections each comprising a pair of elastic lateral regions defining a circular
marginal region, the elastic regions are free to move in the z direction relative to the
coupling part, wherein the coupling device is configured for optimum rigidity, loading
capacity, force distribution and a low overall height and wherein the elastic regions in the
direction of the centre of the second coupling part increase the strength and loading
capacity of the coupling device, and further wherein said angle of said at least one
projecting region angles inwardly towards a longitudinal axis of the at least one
projecting region such that the at least one projecting region and the elastic regions do not

lock and are free to move in the z direction when engaged.

2. Coupling device according to claim 1, wherein the first coupling part has a conical
shaped, projecting, centrally arranged region (9), wherein the elastic regions of the
second coupling part interact with the centrally projecting region of the first coupling

part.
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claimed is: 1. Coupling device for coupling tools in a tool nachine
conprising a first circular shaped coupling part provided with at

| east one projecting region and a segng circul ar shaped coupling
part provided with a plurality of spaced apart el astic regions,
wherein the at | east one projecting region of the first coupling part
which projects in a z direction is arranged either centrally or
eccent ri caldopplidddeidiacadrdingas tlafn e, RhejeRChé B@Jpﬂiﬁ? p@its $18 pralueaNirGala
outer surface (2, T) formed with at | east one angle relative to the z
di r ect i orhardgned &c¢l- t he at | east one projecting region of the first
coupling part engages in the elastic regions of the second coupling
part for an x-y orientation in the z direction, wherein the second
coupl i ng $parduplisg dévienacpidégetoddsingh, wizaneln wheeciphng hbatsae pratlucalifybinng
part is of annular design with a circular inner opening, wherein the
el astic rA§MBHE of the second coupling part are formed in a radia
manner and point radially into the inner opening, and wherein the

el astic regions are of undercut tongue-shaped design in the form, of
circul ar B&cuphng deviceorrsorneniocdaipy [svhagein thaequpbpg aprissie prodyeed gpm
regi ons ﬂ@Q&@jng a circular marginal region, the elastic regions are
free to nove in the z direction relative to the coupling part,
wherein the coupling device is configured for optimumrigidity,

| oadi ng c ci t. farce distribution and a | overal l. hei ght and
wherei n e it SELGrrEnE I Pt PRErR A RS Roe Ry e me
second Cogpbridt@uplaid parite Heame: ddaplisd pen@ntprizesh bgoadiTgtaapaci ty of

t he coupling device, and further wherein said angle of said at |east
one projecting region angles inwardly towards a | ongitudinal axis of
the at | eﬁ%ougm'g BEReORLL A% 1S IR | SWhAteNAL ﬁfspgo@iinéﬁﬁ’? hasCSturality of
proj ecting reglon ané t he e?astlc regions do not ock and are frée to
nmove in tdesical shapet pigectinpesvcengendlydrranged régiopd (Shgvlekesih thee deastioreiony
to claim wherein the first coupli art. .h a_coni cal. shaped, - .
proj ect | 1Y, PEaRFACPSPIRE A UG LBTth A% o erind oty P e Bpighy L e first
regi ons ofouplvg mecond coupling part interact with the centrally
projecting region of the first coupling part. -14- 3. Coupling

devi ce according to claim1l, wherein the coupling parts are produced
froma hardened steel. 4. Coupling device according to claim1,
wherein the coupling parts are produced fromalum num 5. Coupling
device according to claim1, wherein the coupling parts are produced
fromplastic. 6. Coupling device according to claiml, wherein a
fasteni ng device for fastening the second coupling part to the first
coupling part conprises a bayonet fastener. 7. Coupling device
according to claim1, wherein the first coupling part has a plurality
of conical shaped, projecting, eccentrically arranged regions (8),
wherein the el astic regions of the second coupling part interact with
the eccentrically projecting regions of the first coupling part.



