Coupling device The invention relates to a coupling device having a first
coupling part provided with at | east one 5 projecting region and a second
coupling part provided wth at |east one elastic region. European Patent
Application EP 0 255 042 discloses a clanping device for a tool on a
machine tool, in 10 particular for a die-sinking electrical-discharge
machi ne. Described is a clanping device for a tool on a nachine tool, in
parti cul ar acguplﬁh@kagglegectrlcal di scharge machi ne, having a chuck which
has two strips  which project fromthe underside of the chuck and are 15
provided with bearing surfaces for orienting the tool in an x direction and
ay directi OI\hé\hilCihfeﬁQijI'tin tredageer sebyatOCbhpma@tr@e{zhae aiattfveg chuck.
Provi si on i 5 made for g pIurallté épost to %ect fr0£1the under si de
of the chuckii53Fd FOMPL NG P bf ePERYE F18 Cext thdfhg CASthe x-y
pl ane, ats thprbjéCEEngndegﬂumsandhafﬂé¢¢mdbebnpnymgﬁ@bECC@mbwudaﬁly and
at an angle [ attv§ ggtogg anggg%lb %gdl%%r a tool holder for bearing
agai nst the po% Rave & Slane surfac in which two pairs of grooves are
cut which are aligned 25 mnth the strips and have elastic |ips intended for
Pearing 203l BakobbenSiyddin: | ABph 30k cRELSHE NBYING: 040enii e hOLE vhl 1
| ocki ng el enents recel vi ng- & bol ocki ng and rel easabl e
manner. 30 Thtawopjiegt @¢viae pf@gen@ i ¥eht iagh iss moé’rldfﬁ)séodﬂ/coaﬁl ing
devi ce why CEp&@ElQQlQE‘Odegg ay orratlbcallhxlagd é@é&teat:aqtu\i%lcylaar@eone
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operation. rthernore, the coupling device™is to have optimumrigidity,
| oadi ng machine. Described is a clamping device for a tool on a

machine tool, in particular a die-sinking electrical-

{
&

discharge machine, having a chuck which has two strips
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 y direction which point
transversely to the centre line of the chuck. Provision
is made for a plurality of posts to project from the
underside of the chuck, said posts having reference
20 surfaces, extending in the x-y plane, at their free end
faces, the strips being formed eccentrically and at an
apgle relative to one another, and for a tool 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 1lips 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 1in one operation. Furthermore, the
coupling device 1is 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



capacity, force distribution and a | ow overall height. 35 This object is
achi eved 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 2 direction are arranged eccentrlzcally or centrally, and the
projecting regions (2, 2') have conical outer surfaces (6) fornmed wth at
| east one angle (12, 12') relative to the z direction, in that the elastic
5 regions (4ipetwniomgare tarratgedteorentripaléwntare eertrabivedand a

radiall'y par%éel g@f@ﬁflgw wﬁsse@@nd zcs)uphl%oe P?Bhﬁééa 23utés 32,

33, 34, 41 ting regions first coupllng
part (1, 1'SuBEac@s mQFB wigh 8f) Jeﬁrﬁg%@ ﬁgel AN 10121 adi' ¢ regi ons

(4) of the sgcond; $OUPEENTLRATt7(33i2Bctid8, 32n 38had4, chd, 47astQk for the
X-y orientation in the z direction, in that the second coupling part (3,

25, 26, 32, B39i@@s 44) BPingdng §Dofth@néilﬁ%c‘cfel%sq>§ntheaﬁeni:ﬁet R&E t he

wor kpi ece (16,méat ha boqladimilpéiaiﬁegomahm@a» pArthird, tle, sd2ond2, 43,
44, 45, 46, 51) and the secon couslngépart (3, 25, 26 32 4, 41,

47, 49) can HRURbHRRCPRH by Sredity st 8di ng ‘devA lce Z5399§20t fe second
coupl ing parpr@jeét\mgou@lgumsdevz ce2’ aCQﬂT ding tfarshe ¢avenin®nppireves to

Step on a | athe ar w111 ndomacht nedithal pr oddet i BH EBSEGGR (HE LBpl ing
devi ce aocorelliagtio raegicnserid)onf23har esddwsd comspienabpgrreddcedSconpar ed
with the progductlon,gosty of,fhe,coupbing deiges, af LPePELPion in
the z direction, in that the second coupling part (3,
L 25, 26, 32, 33, 34, 41, 47, 49) is of one-piece design,
and in that the workpiece (16) or the tool, the first
15 coupling part (1, 1‘, 35, 42, 43, 44, 45, 46, 51) and
the second coupling part (3, 25, 26, 32, 33, 34, 41,
47, 49) can be connected by means of a fastening device
(53) .

20 The second coupling part of the coupling device
according to the invention proves to be capable of
being produced in one operation. It can be produced in
one step on a lathe or milling machine. The production
costs of the coupling device according to the invention

25 are thus <considerably reduced compared with the
production costs of the coupling devices of the prior
art. The second coupling part has many uses, so that
only a few embodiments are necessary. The 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 square design with a

circular or square opening.
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art. The second coupling part has many uses, so that only a few enbodi nents
are necessary. The storage costs are therefore reduced. The coupling device
according to 30 the invention permts high-load applications. The risk of
fracture is mnimzed. The coupling device can be produced and also used in
a sinple manner with both off-centre and central reference features. 35 The
second coupling part may be of square design with a circular or square
opening. 3 IBysntlinmg oent hethiesi dediaggl i capp bhcathenout déhe ci putigfer ence
of the second coupd A Par byl stﬁéhrsgl:aﬁd %Jﬁ%ﬁgﬂggg% i ef epabhyr-square.
Li kewi se, the inner region of the second coupling part nmay be circular or

5 rectangul &% PeetenraBlarsqirnederaddor FERYD- alLlietAEe enBRli ABRET t he

first couplingidarbscamhayecan@orbaph ingsharad mdyobectdngurent sal |y

arranged region, and the elastic regions 0Of 'the second 10 coupling part can

i nt er act Swi tIPIIRNTIAT al PYeLpFRPLEt PAGRF®gi on of the first coupling part.

The el astic regions of the second coupling part are preferably designed as

circular sector sections, as_ 15 circul ar..sector ctions with tongues, or
Bed Pef

in a tongue 1R%es8 & r EHFERCAnERRPYIRe- s st FRYPFEBPons can
be produced garta csamphavenaneondkad lyatshapedt, ptd]awr imghi aent281The

coupling device according to the inventjon nmay_be. produced from
conventionmaﬁﬁﬁﬂﬁ?gtﬁggg?gelﬁ§§l$ efﬁ%%ﬁ%%% Bﬁgéogﬁef#gﬂggaefﬁﬁoﬁgocess
Furt her dr e,camipingg denrtces azan bentedecdaf aldamhni ubhe25 cenprastyc.

projecting region of the first coupling part.

‘ The elastic regions of the second coupling part are
preferably designed as circular sector sections, as

15 circular sector sections with tongues, or in a tongue
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. Aall
30 fastening devices known in the prior art are
conceivable, such as, for example, a bayonet 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.



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. Al 30 fastening devices known in the prior art are

concei vabl e, such as, for exanple, a baypnet fastener, screw ng by neans of
a central screwed connection, etc. According to a preferred enbodi nent, the
elastic 35 regions are profiled and may additionally have a recess in the
radi al direction opposed to the centre of the second coupling part. This

feature resupfsyi B @ReonSitLMHthand 410adi Dgs £apagllyohd HRS dHawped
state. 4 In_a correspondi ng rmanner, the elastic regions may have _different
t hi cknesses fhffpEepiditdll KeER9oOn P nthederdird | hereasECR haRstdx&edt h and

the | oadi ng ggpagiddedde ohthesUptmgatevi €ige Thadangangepeat c9f oF web at
the elastic regions in the direction of the centre of the second coupling

part can?> prER8raBrPLlingr 88¥¢Ehe strength and | oadi ng capacity 10 of the
coupling device. A further preferred enbodi nent of the coupling device

consists in e fact that at |east two_second _concentric.coupl.ing.devices
havi ng di ffe&gﬁt atg a@igreérl?rﬂ‘ter%fﬁt? aTvelPaai%i Ctg‘ree St e dt oRE I Rsitde tite
ot her. That @sretotsay bife ttrupldmeden cehe anebendsedupdhngwpagitzesn For

exanpl e, the_jnper cond couplin par e_provq ded. wi t a
cone, and thB ou E?B?[ econt eca'(;%épl ?HS psagr]fgr?n%%/}?bgggr o%?i%l‘g% {&ﬁ%flo%ﬁ? of f 20
centre Bdrs.ofi kbwi seupflhag desrcsecond coupling part namy have off-centre

bars. Apart fromthat, the coupling device according to the

A further preferred embodiment of the coupling device
consists in the fact that at least two second
concentric coupling devices having different
15 circumferential radii are arranged one inside the
other. That is to say the coupling device can be used
on two sizes. For example, the inner second coupling
part may be provided with a 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 off-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 Dbody of the second coupling part and not above it as in

the prior art.



i nvention 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 connectiangwi.th pallets. The advantages
associated with the coupling device are achieved in particular by the

el astic regions of the second coupling part being arranged within the
annul ar 35 JaW oMV iBtodd cgsicrigesar Peary nvttiboveiprense ntot he

prior art. -efemJher) eesbd ofenss dessriedabelougui th reference to
exenpl ary enbodinents. In the drawings: Fig. 1 shows a three-dinensional

illustration of the 5 second coupling part, Figs 2a and b show the second
coupling pargign pl ashows ew apHrsechineakivhaW AAudtgst SBoho & shaw various
enbodi ments of the second coupling part, 10 Figs 9a and b show a two- pi ece
enbodi nent G THE &L ng Yng part, Figs 10a and 10b show the first
coupl i ng pargigat ehi rgnd Fbg.sihw Fitpe |decamd kosipdwngecpapnalin | pushr ati ons
of the 15 firs& cqfqéiqg. ari of ﬁig; 10, Figs 12a, b and ¢ show a coupling
devi ce of | oW Vet dT1%¢h Jr%ﬁ?, ¥1%% 234’ and b show a second coupling part
with bars danidgcoie, t20 &i ghoid varidushoeamlappl hent $ orst ot hieheseoapdli ng
device coupling part,
10 Figs 9%9a and b show a two-piece embodiment of the second
coupling part,
Figs 10a and 10b show the first coupling part matching
Fig. 9,
Figs 1la and b show sectional illustrations of the
15 first coupling part of Fig. 10,
Figs 12a, b and ¢ show a coupling device of low overall
height,
Figs 13a and b show a second coupling part with bars
and cone,
20 Figs 14 to 15 show applications of the coupling device

in pallets.

A three-dimensional view of the second coupling part 3
produced in one piece is shown from above and below in
25 Figure 1. In this exemplary embodiment, the second
coupling part 3 1s shown as a ring 5. A sguare
embodiment is likewise conceivable. The second coupling
part has elastic sector-shaped regions 4 which point
inwards with respect to the annular region 5. The
30 annular 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 is 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.
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in pallets. A three-dinensional view of the second coupling part 3 produced
in one piece is shown fromabove and belowin 25 Figure 1. In this

exenpl ary enbodi nent, the second coupling part 3 is showmn as aring S. A
square enbodinment is |ikew se conceivable. The second coupling part has

el astic sector-shaped regions 4 which pornt inwards with respect to the
annul ar region S. The 30 annular region 5 and the elastic regions 4 forma
surface 7 haVivagemboddingstitisc diattdral L10stndoept tugapatt lmangi ddl ansgi ons.
The second cayplhngPasLeBibf shevpibrgbanalisyuand. 3higecdi gaalnad ew A A
in Figures 2a and 2b. It has elastic™ regions 4. The elastic regions 4 are
four segnentbBarBavifig PERERQEiNG arREEPREulZar BRSaFgBHAE régi oS & Two

enbodi nents eEntheificbsle GQURHAGRag kil 2:are shown in section in
Figures 3a and 3b. Figure 3a"has bars as projecting regions 2, and Figure

3b has a> central cone as projecting region 2'. 5 The first coupling part 1

can be conneghed foget helouphiidy t Barseconta0upki Ndopdétted Ot SyeiAdire, toO
t he morkpiecgsﬁg, tool 16, etc., hy neans of deV|ce1épot

, a_fastenin
shown). Al ¥ Fast e T Ye A He f@rctoncépyab?’é?mg?)?'ex Tpl¥%y neans

of bayonet fastepgece resfraobslngidy eeans by bakhfs eift. aStHawtrdmirdg gure 2b
a tapped hpls 1§ IS Erovidqg iptpﬁgﬂLcFP% scrEM/ﬁgop snﬁwgi caneg%zscrewed
for restrai nPhAg*Fhe {BRbndFHYGHp! | aftotBget ARFS PR tHe" 1773t Supl i ng
part. 130 conceivable, for example by means 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 restraining the second
coupling part together with the first coupling part.
15
In the clamped state, the elastic 1lateral marginal
regions 10 interact with the projecting bars 2 of the
first coupling part 1 with ©respect to the x-y
orientation. In the clamped state, the <centrally
20 arranged cone provided in the first coupling part 1’
touches the elastic circular marginal regions 11 in an

orienting manner in the x-y plane.

The z orientation is effected via the seating surfaces

25 6, which touch the surface 7 in the clamped state.

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 9 1is 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 ITI.



In the clanped state, the elastic lateral marginal regions 10 interact with
the projecting bars 2 of the first coupling part 1 with respect to the x-y
orientation. In the clanped state, the centrally 20 arranged cone provided
in the first coupling part 1' touches_the_elastic circular marginal regions
11 in an orienting manner in the x-y plane. The z orientation is effected
via the seating surfaces 25 6, which touch the surface 7 in the cl anped
state. The fPRothesuptibrdegnt i efsiiden bieet agalrlindplRaYt vie®rand

sectional Viewola R exeipt 8k yreghedi erkisrl 2 apdotilbn Mhauras,#a and 4b.
The first coupling part.1 30 wwth the bars 8 can be seen in Figure 4a. A

first coupl PR§ FErtinClimehiancaddt rdid _nECIeFs HowPS nCaRi §&r SS48° Bot h
first coupling patigsreks l'sthawdd seat mggu@refsor e s, Pr icentraddkenkhe
surfaces of the bars 8 and of the con havi ngFtwo bevel s with 35

di f f er ent® an§PeSTEETGRES e tBR ggtgé nIitt tHe FERTER ged i AdidvirGual®

i 11 ust raLi onShaamlFl; lthe - cbupAieihedeei®odiifenthef rdieddd sttaedpldnyy part 1
or 1' shows_the e [

‘noli natfon T3S0 34 cRBEETaS, 4o ThntDE SOATESh T80k oo 86 HHPEN Fi qur es
Sb and c repidesentis enmtangisents ofepheselet aid bbhk i§ Prguae ssmtiFigure Sb
n the cl amped eeste, S ThECRPERerr | FO0Y Li7d: BRdadd o f eot SOBRE 2 T 8 or a
seati ng 1&ur fiacd iBedBepve il hie icpuphi mprdvdtte ins &l dpyed, s£hepi0 tihecl i ned
Plr?fs't ! goL;I : %&%%gi?ctleié‘mé‘néi SloPiERest Mo €EABLEC &) IEMg 4pQkkent s the
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 1recess 14 1is provided above the contact surface. The
advantage associated therewith means high rigidity,
better loading and greater resistance to fracture. At
higher 1loads, 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 1in 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 tongue-shaped regions 19. The advantage

associated therewith consists in particular in an



and the inclination 13 is oriented parallel to the bar surface or to the
seating surface. Arecess 14 is preferably incorporated in the elastic
region 4. The 15 recess 14 is provided above the contact surface. The
advant age associated therewith nmeans high rigidity, better |oading and
greater resistance to fracture. At high%r'loads, the el astic contact
between the elastic regions 4 and the bar surfaces changes to firm contact

20 with éhe Lgeesses lin Fuhéheélbgﬂ.di:mgyoflEé]Che|661ﬁc_1}ﬁe regidchbwn ihEbet hus
prevented. Fracture .is prev ed as.a resylt. Figures 6a an show a

furt her enbOGFﬁgﬁPegfmFﬁg1%%£ﬁé%%ﬁ?¥¥mﬂﬂi#%frﬁﬁQZ The el astic regions 4
additionally have a web 15 at the region pointing towards the centre. The
web 15 increases_the J.igidit The web far arro t he end
pointing in hedrrectd o‘lﬁngf )ébt h%)%rﬁpijfg‘lget%f? é}‘%?gl%lﬁlé e??ﬁd%n‘g%hcﬁ ment
can be used 8Qaistiparteigddrer. fRigwopdh nghoesi the msedt ioh mdtcerg dlige
different frgm-st , , r anlss 1 NL UMy 65 ey

Anot her enbo irqr?én?ﬁl(l)f C?ﬂggealgzstgcg Fgéi ons 4dl§1<llan e.l'Lgeanlélggééln Bi gures 7a
and 7b, Fi gufb.,7btkthownmyplarseparondl hiEl steie¢oions RilQubelgy ithe

direction C € Lhecel.astiSnst egn@nscyb lave b9BoYesRapasl £8gpers ke The
advant age associated therewmth consists Tn particular in an"8 increase in

the el astici €yasStich ¥o9§RRS19 SAnthat dUtbYf nERePECEEFREREVAIRPDBIL T ts own.

Figures 188 aBlaplashavg fohslr ther KONt gYEaERONyOfadfrméd ehagting ra@ ons.
Figure 8b shows the secti.on along line D-D. In contrast to the enbodi nent
in Figures 75lapping, which results in greater accuracy.

In Figures 8c and 8d (section in direction D-D), the
circular margin of the elastic regions 4 has a cutout
15 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 1is thus no firm contact in the region of the
recess 23. At an even higher load, the tongues 19 are
20 bent further in the axial direction until firm contact
with the surface 24 1is obtained, whereby higher

strength and resistance to fracture is obtained.

Figures 9 to 11 show a coupling device having a two-
25 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 1in the sectional illustration
according to Figure 9b can consist of at least two
second coupling parts 25 and 26, the inner coupling
30 part 25 being arranged concentrically in the outer
coupling part 26. Due to the two-piece 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
35 elastic regions 4 with respect to the inner coupling
part 25 may differ from the elastic regions 4 of the

outer coupling part 26.



7b, the annular part 5 has projections 20 below the elastic regions, and
t hese projections 20 support the elastic regions, so that only the

proj ecting tongue 10 shaped regions can be elastically deforned during the
cl anpi ng, which results in greater accuracy. In Figures 8c and 8d (section
in direction DD), the circular margin of the elastic regions 4 has a
cutout 15 21, i.e. the region between the tongues 19 is fixed. The result
is in an el asthe covplding Aavikescorratty ridif ofW22 88FPRY av@vRyENY oads

with high acqinacy.,s Thege2kS zhAUEHRO alslsBIGRYRC ;i 4 dt té@uﬁfﬂﬁ?%é’fté he
recess 23. At an even higher [oad, the tongues 19 are 20 bent Turther in the
axial directidh ¥ndi 3¥ i pREcHMCIEY 1R FRIUEESSUT f &€ X4 | SheBt A4Fedof wher eby

higher strength jand RIsThANGA O thactne € drie QlAided i rEicguESepding 11
show a coupling device having a two- 25 piece second coupling part 25 and 26
and the aSsoddted 1P rsie cFFVII Spaf 199 8Nd %%‘ﬁerﬁféc%e@b‘ﬁ%r |$hg part

in Figure 9a ginfhify t Rheseotiteral bhkkystzat ige acamdi Barisg FRgurendb can
consist of at |east. two secqnd.couplin arts, 25 and_26, .t i nner coupling
S0 part 25 b LAY SRR, cOfCEREr LRNTy § nSERE B eRn il i TIFEE 26, Duc
to the two-pizece=anniggurati on, various enbodi nents descri bed above can be
conbi ned, depending on the existing boundary conditions. That is to say

coupling devices are possible in which the 35 elastic regions 4 with respect
to the ihder ogshiplginpardevZZempfdi thmed llerondtiheesleast ie refpens #nof the
gghglri ﬁg”p' I NG RAtds 2624 B0 M COUpld NGHBRKCESIBYING HE-d Wa4seggnd
Figure 12a and in the sectional drawing G-G in Figure
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 is 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

advantageously in a space-saving manner.

An application for pallets is shown in Figures 1l4a and
25 Db. Four first coupling parts 42 can be seen, the first
coupling part 43 in Figure l4a 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 all
applications, the second coupling part 47 is disclosed

in a single embodiment in Figure 14b.

Figures 15a and b show a further application of the
35 coupling device. Here, 1in particular the low overall
height of the coupling device 1is to be emphasized,
which is required in wire electrical-discharge machines

for example. The first coupling part 49 is fastened to



parts 25 and 26 and the associated first coupling parts 32 and 33 are shown
in Figures 9 to 11. They are of simlar construction to the one-piece first
coupling 5 parts in the previous figures. Reference nunerals 27 signify the
outer bars, 28 the inner bars, 29 the_ g¢gntral cone, 30 the inner z seatings
and 31 the outer 1z seatings. 10 A coupling device of smaller dianeter is
shown in Figures 12a to 12c. The second coupling part 34 in Figure 12a and
in the sectigml basgwi4® oefGthe Frguee el%wlr'égle%%@sr% PacWa8A -t he

el astic regipns 4sedBRa re68pIeRg38 RRQAVI da space £Ohntheed seatipgs 37 of
the 15 first coupling part 35 in Figure 12c. A conbination of bars 39 and

central cone"FFRPEESRowA: HEt RO TSRO IRRSH ity DhrEna1wPEKPL§GRes213a and
13b. This cppbhdaiieR e headiseduinatbesgass afndall eése28cwictibalndi vi dual
hol ders or gy ti-hol ders. The congingtio sEomn in FLgyres 13a and b can
then be GseddSRAFIAGRIGRIYEi Atat8FadEYEdyPhg thgniert 11%n ppl i cati on for
pallets is shown in Figures 14a and 25 b. Four first coupling parts 42 can
be seen, the first _couplin rt 43 in Fi.gure _l4a bei ovided fqor x-y-z
ori entat i on O hETHFET CoUli g ¢ PP FARH danes Bh%. 586ehane at ) on,
the first couptphingapbrd5 desi nge psedi detk fothgr zwayi ertdatid ofiomndlihe fir st
coupling 30 part %%b%‘adlﬂ% rsoviggg(:%%e ora{beoq}eati o?. eFor ‘%lé ?gggkcati ons,
t he second coupling part I's drscrose ina singlé énbodinent "in Figure
14b. Fi §0r escdBal tng bpshdw dakur el@stappl inegiors ofanfie tBS ceapbhdg
devi ce. Her ey, Pgﬁtﬁgykaﬁaéhﬁrb?é&?!ﬁbakkgigﬁhght of the coupling device
e

is to be enphasi zed;



which is required in wire electrical-discharge machines for exanple. The
first coupling part 49 is fastened to - 10 the base 48 of the wire

el ectrical -di scharge machine. The second coupling part 51 is connected to
the workpiece 52, the bottom surface 54, of the workpiece 52 Ilying with the
base surface 54 of the wire electrical- di scharge machine at the |evel of
the O line 50. O course, the first coupling part and the second coupling
part can be Uset tdfe dadiggnatdonrsund for all the enbodi ments descri bed
above, i.e. the first 10 coupling part has elastic regions and the second
coupling part has projecting regions. - 11 - List of designations 1, 1'
First couplidg part 2 Forstprepweling Paton 5 3 second coupling part 4

El astic regions 5 R ng gy skedasgs 7 Surface 10 8 Bars 9 Cone 10
Lateral marginal regions 1 Grcular marginal regions 12, 12' Angle 15 13
Inclinati®n 314 Recess SA®PVEFAGWREpPREE, t ool |

4 Elastic regions
5 Ring
6 Seating surfaces
7 Surface
10 8 Bars
9 Cone
10 Lateral marginal regions
11 Circular marginal regions
12, 12’ Angle
15 13 Inclination
14 Recess
15 Web
16 Workpiece, tool
17 Gap
20 18 Tapped hole
19 Tongue-shaped regions
20 Projections
21 Cutout
22 Contact region
25 23 Recess
24 Contact surface
25 Inner second coupling part
26 Outer second coupling part
27 Outer bars
30 28 Inner bars
29 Central cone
30 Inner z seatings
31 Outer z seatings
32 Second coupling part
35 33 Second coupling part
34 Second coupling part
35 First coupling part

36 Bars



17 Gap 20 18 Tapped hol e 19 Tongue-shaped regions 20 Projections 21 Cutout
22 Contact region 25 23 Recess 24 Contact surface 25 I nner second coupling
part 26 Quter second coupling part 27 Quter bars 30 28 Inner bars 29
Central cone 30 Inner z seatings 31 Qutyey z seatings 32 Second coupling
part 35 33 Second coupling part 34 Second coupling part 35 First coupling
part 36 Bars - 12 - 37 Z seatings 38 Recess 39 Bars 40 Central cone 5 41
Second coupl PAg part 42 sRatstndsoupl i ng part 43 First coupling part for
X-y-z 44 Fipgt couplingpard for x-z 45 First coupling part for y-z 10 46
First coupli g% part z

Bars
40 Central cone
5 41 Second coupling part
42 First coupling part
43 First coupling part for x-y-z
44 First coupling part for x-z
45 First coupling part for y-z
10 46 First coupling part z
47 Second coupling part
48 Base
( 49 First coupling part
50 0 line
15 51 Second coupling part
52 Workpiece
53 Fastening device

54 Surface of the base



e i e S

47 Second coupling part 48 Base 49 First coupling part 50 O line 15 51
Second coupling part 52 Wrkpiece 53 Fastening device 54 Surface of the
base - 13 - Patent clainms 1. Coupling device having a first coupling part

(1, 1', 35, 42, 43, 44, 45, 46, 51) proyided with at least 5 one
projecting region (2, 2') and a second coupling part (3, 25, 26, 32, 33, 34,
41, 47, 49) provided with at |east one elastic region (4), characterized in
that the regions (2, 2') of the fRatantouidimg part (1, 1', 35, 42, 43,

44, 45, 46, 51) which project in the z 10 direction are arranged
eccentrically or centrally, and the projecting regions (2, 2') have conical
outer surfates (6PuPbingd d@vtireathpeass énef dhgke corpliry )pPa¥k| diiive to
the z directjon, 35n yhat 4he glasybc 46€0isanNS drBvRUD §Nehi Brt haadir ection
of the centre are 45 formed in a radiall'y parallel manner within_the second
coupl i ng Spar PN 3 P ecpingo regiom (241,247, akg) | 2t RECRD] QPG Pegi ons
(2, 2') of thertinst eeupligg partaz(lagl’ 4135,4742,498, phévided 48chdl)
engaging in the_ elastic regions (4) of the secand congin part (3, 25, 20
26, 32, 33, 34 18astyPne5lagfi¢nEegignorliddnt AT HErRedz 18 F&88tion, in
that the secend eeypbneg @art21(3, of 2bhe2@ird2, hpBihg 4pard7,(1491'i,s of

one- pi ece deggn,, , ang;in phat the pprkplgee (16) or, the togl, the tivst

10 direction 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 2z direction, in that the elastic
regions (4) pointing in the direction of the centre are

15 formed in a radially parallel manner within the second
coupling part (3, 25, 26, 32, 33, 34, 41, 47, 49), the
projecting regions (2, 2') of the first coupling part
(0, 1', 35, 42, 43, 44, 45, 46, 51) engaging in the
elastic regions (4) of the second coupling part (3, 25,

20 26, 32, 33, 34, 41, 47, 49) for the x-y orientation in
the z direction, in that the second coupling part (3,
25, 26, 32, 33, 34, 41, 47, 49) 1s of one-piece design,
and in that the workpiece (16) or the tool, the first
coupling part (1, 1', 35, 42, 43, 44, 45, 46, 51) and

25 the second coupling part (3, 25, 26, 32, 33, 34, 41,
47, 49) can be connected by means of a fastening device
(53).

2. Coupling device according to Claim 1,
30 characterized in that the second coupling part (3, 25,
26, 32, 33, 34, 41, 47, 49) is of annular or square

design with a circular or square opening.

3. Coupling device according to Claim 1,
35 characterized in that the first coupling part (1, 1',
35, 42, 43, 44, 45, 46, 51) has a conically shaped,
projecting, centrally arranged region (9), and in that

the elastic regions (4) of the second coupling part (3,



coupling part (1, 1' , 35, 42, 43, 44, 45, 46, 51) and 25 the second
coupling part (3, 25, 26, 32, 33, 34, 41, 47, 49) can be connected by neans
of a fastening device (53). 2. Coupling device according to daim1l, 30
characterized in that the second coupling part (3, 25, 26, 32, 33, 34, 41,
47, 49) is of annular or square design with a circular or square opening.
3. Coupling device according to Claim1, 35 characterized in that the first
coupl i ng par 251, 28, 335, 3, 2%, 441.4547 46,4D1) iRad§Tractonéshl ytRaped,
projecting, centd@il a{:i’@ﬁ‘@@@ih?@l'r@i_;i(o% (9RNG A Nchdats i he eb@stikgregions
(4) of the second couplin art (3, - 14 25, 26, 32, .33, 34, 41, 47, 49)
interact witkae (loenk r'alg?é/)' i i it r edfon?f9)55t ‘the first coupling
part (1, 1', 35, 42, 43, 44, 45, 46, 51)' 5 4. Coupling device according to
Claim1, 2 or 3, characterized in that the elastic regions (4) are

desi gned s &i'r cul SRR Dr SE¥GSHN&CCREL B uF ar C%%’c"?orl 'se%ti Bhs i th
tongues, or ichaxdagwgpiczedapmn tthdat Ghepl igigastem ceragtorisli Nt o ate | east
one of the ggecedin cl ai ns chgracteri%ed in _that the coupléng ﬂ&gt/parts
i s/are produCSE¥FEI st22l , CHhe Sekel SBSIRE  REGSTEE by 3¢ t Heth&r - Agei ng
process. 15 GecCompldent tevs cel de coonjues 1 corat iheastongeeofhageains 1 to 4,
characterized in that the coupling part/parts is/are produced from
alumnium 7. Coupling device according to at |least one of 20 Cains 1 to
4, charak® eriSzed iGPumaing hdevdapl iavFoyseitg pePt 8ti sieast ppoducdd them

plastic. preceding claims, characterized in that the coupling

part/parts is/are produced from steel, the steel being

hardened by a thermal ageing process.

15 6. Coupling device according to at least one of
Claims 1 to 4, characterized in that the coupling

part/parts is/are produced from aluminium.

7. Coupling device according to at 1least one of
20 Claims 1 to 4, characterized in that the coupling

part/parts is/are produced from plastic.

8. Coupling device according to at least one of the
preceding claims, characterized in that the fastening

25 device (53) for fastening the second coupling part (3,
25, 26, 32, 33, 34, 41, 47, 49) to the first coupling
part (1, 1’, 35, 42, 43, 44, 45, 46, 51) is designed as
a bayonet fastener, or in that the second coupling part
(3, 25, 26, 32, 33, 34, 41, 47, 49) has a stud bolt

30 which can be screwed into the first coupling part (1,
1", 35, 42, 43, 44, 45, 46, 51) provided with a thread
(18).

9. Coupling device according to at least one of the

35 preceding claims, characterized in that the elastic
regions (4) have profiles at their marginal zones (10,
11) .



8. Coupling device according to at | east one of the preceding clains,
characterized in that the fastening 25 device (53) for fastening the second
coupling part (3, 25, 26, 32, 33, 34, 41, 47, 49) to the first coupling

part (1, 1', 35, 42, 43, 44, 45, 46, 51} s designed as a bayonet fastener,
or in that the second coupling part (3, 25, 26, 32, 33, 34, 41, 47, 49) has
a stud bolt 30 which can be screwed into the first coupllng part (¢, 1,

35, 42, 43, 38. 45oupding))deirbes dadcareRng tiR eall LEESL Tne Cofiplihfy devi ce

according to ?*Ec'e%@t%tg Oafa%sth%ha%%cwe%qez@dﬂglﬁl aifg: ehar ethletmrz% I n that
the elastic i ons have profiles at t heir margi nal zo es

15 10, CoupPﬁn Rreve ésaéé’orléﬁgﬂgort% a¢)| diste oreCcEFSeRe (Ytlecddi ntd‘ecl a| "B,

characteri zegaigRatihadi +&&t 1 bh ClgFesehe ofsedimce! astiptinggigais (43, haaee
recesses (14£6|n t he radlal dlrectlon of the second coupling part (3 25,

5 26, 32,5332634324133473%01t11£7.C801 ng device according to at |east one
of the precedlng clains, chacterized in that the elastic regions (4) have

di fferent th kne seslln t radi al 10 |rect %o rd tge ce%O q}of t he
second coupl % P39 Vﬁ%@ gscogging, t 41a 4 5§§ 4% CCodplS ng
devi ce accor@rageﬁam@ Id&ﬁﬂmswmeaﬁad&mrlxmécednngthbaln&hech&ﬂaaﬂqued in

that the ela i (4 ( h n he
radi al di rec?reggo ovvaggg ?-R%ecezr% ?ggg?gtzhe se%jg%tdgé%%u%qnﬁgﬂ%aﬁté%l 25, 26,
32, 33, 134, diresqriosQ)towdrdeouphé ngedviviece odccohdi ngeeconat dausitinghe of

the part (3, 25, 26, 32, 33, 34, 41, 47, 49).

{ 12. Coupling device according to at least one of the
preceding c¢laims, characterized in that the elastic
15 regions (4) have a web (15) at the margins in the
radial direction towards the centre of the second

coupling part (3, 25, 26, 32, 33, 34, 41, 47, 49).

13. Coupling device according to at least one of the
20 preceding claims, characterized in that the second
coupling part (3, 32, 33, 34, 41, 47, 49) 1is composed
of at least two parts (25, 26) of different size, the
two parts (25, 26) being designed in the same way and
being arranged so as to fit one inside the other.
25
14. Coupling device according to at least one of the
preceding claims, characterized in that the coupling
device 1is designed the other way round, the first
coupling part (1, 1’', 35, 42, 43, 44, 45, 46, 51)
30 having at least one elastic region (4) and the second
coupling part (3, 25, 26, 32, 33, 34, 41, 47, 49)

having at least one projecting region (2, 2').

15. Coupling device according to at least one of the
35 preceding claims, characterized in that it is used in
pallets (52).



20 preceding clains, characterized in that the second coupling part (3, 32,
33, 34, 41, 47, 49) is conposed of at least two parts (25, 26) of different
size, the two parts (25, 26) being designed in the sane way and being
arranged so as to fit one inside the of ._ 25 14. Coupling device according
to at |east one of the preceding clains, characterized in that the coupling
device is designed the other way round, the first coupling part (1, 1', 35,
42, 43, 44, 453. 460\A)iz9 Having @cdagakindnecelkdgstieastegror (o) el t he
second coupld rto (3, 26, 3 : , 4%, 49) vin | east
one projecti&gﬂgggﬁﬁﬁJ(z,cgéﬁwg15. %%ﬁg%Fﬁg% géﬁbe éé%ordﬁﬁggio g? %ast one
of the 35 prigtfafing ai A8adchatdet erslatin t AAntRCt| s hedetesm B¢l et s
(52). - 16 165 d50upl ké@i@ﬁ‘é' c)acgaRdicie tRa Rk |(%%Stcﬁ£!§99£ the £ prgcedi ng
clains, characterized jn that, with increasing |load, the elastic contact
bet ween the @G Wit ofle (syriaees nef bake Y8FeER8Rgéd4t 02B)rm 5 cont act

with the surfaces of the recesses (14, 23).



