- 1 CLAMWPI NG APPARATUS W TH A CHUCK AND A PALLET RELEASABLY ATTACHABLE
THERETO The present invention relates to a clanping apparatus conprising a
chuck menber and a pallet nenber adapted to be releasably fixed to the
chuck nmenber. The chuck nenber has at |east three centering grooves, and
the pallet nmenber has a correspondi ng nunber of centering pins arranged
and shaped to correspond to the centprhng grooves. The chuck nenber
further conprises clanping neans for clanping the pallet to the chuck
menber. C anpi ng appar atuses of the kind nmentioned above are nmainly used
to fix work pieces in a positionally well de- fined manner in the machining

area of a machine tool. Thereby, the work piece first is fixed to a pallet
and the pallet igavpriNg MeiReddy witpeheducx i@ ahwaltarber. In  nost
cases, the chuck nmenber itself is fixedly attached to the machine tool. In

known cl anpi ng appar at usBELBASABLY ATHRHCHRABLE| THEREFRR chuck nenber is
provided with four centering pins, .each having two opposed, conically
shaped side surfaces. The pallet is provided with four grooves,
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pins. The pallet conprises a centrally located clanping bar by nmeans of
whi ch it @i igiarpi Hylgk fismden ende gdridleterdmgrer adept ol dipibegl y
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X- and Y-at least three centering grooves, and the pallet member has

a corresponding number of centering pins arranged and

shaped to correspond to the centering grooves. The chuck

member further comprises clamping means for clamping the

pallet to the chuck member.

Clamping apparatuses of the kind mentioned above are
mainly used to fix work pieces in a positionally well de-
fined manner in the machining area of a machine tool.
Thereby, the work piece first is fixed to a pallet and the
pallet is to be releasably attached to the chuck member. In
most cases, the chuck member itself is fixedly attached to
the machine tool.

- In known clamping apparatuses of this kind, usually
the chuck member is provided with four centexing pins, each
having two opposed, conically shaped side surfaces. The
pallet is provided with four grooves, corresponding in lo-
cation and shape to the afore mentioned centering pins. The
pallet comprises a centrally located clamping bar by means
of which it can be clampingly fixed to the chuck member.
Upon clampingly fixing the pallet to the chuck member, the
centering pins enter the centering grooves and align the
pallet with regard to the chuck member in ¥- and Y-

directions as well as with regard to its angular position.




directions as well as with regard to its angular position. - 2 The
docunent EP 0 255 042 discloses a cl anpi ng appara- tus of the kind
generally referred to herein, adapted to fix a work piece on a nachi ne
tool. The clanping apparatus essentially conprises a chuck nmenber, an

el ectrode holder and a clanping bar fixed to the latter one. The top
surface of the electrode holder is prgvided with four grooves, off- set to
each other by 90 around the central Z-axis. Each flank of each groove has
an incision for the formation of a lip that is elastically resilient in
Z-direction. Four ridges protrude fromthe surface of the chuck nenber
that faces the el ectrode holder. The shape and | oca- tion of these ridges

essential ly coriespoidhd:: tihe shape oandid foatdan Hof-tdhe ahpvg gt oned
four grooves provided in the electrode holder. The corners of the chuck

menber afes prhviediind lodreirabbst seberehgasdherZini radantord ried - erence.
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Z-reference osis rest on support surfaces provided on the el ectrode
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lips, the electrode holder is positioned in X- and Y-directions as well as
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menber . flank of each groove has an incision for the formation of a

lip that is elastically resilient in Z-direction.

Four ridges protrude from the surface of the chuck
member that faces the electrode holder. The shape and loca-
tion of these ridges essentially correspond to the shape
and location of the above mentioned four grooves provided
in the electrode holder. The corners of the chuck member
are provided with four posts serving as a Z-direction ref-
erence. Upon clamping the electrode holder to the chuck
member, the ridges of the chuck member engage the elastic
lips of the electrode holder and axially deform the latter
ones in Z-direction until the afore mentioned Z-reference
posts rest on support surfaces provided on the electrode
hoider; thus, the Z-position of the electrode holder rela-
tive to the chuck member is determined. By means of the
ridges engaging the resilient lips, the electrode holder is
positioned in X- and Y-directions as well as regarding its
angular position around the Z-axis with regard to the chuck
member .

In order to remove the electrode holder from the chuck
member, the electrode holder has to be moved axially, i.e.
in Z-axis direction, along a path corresponding at least to

the length of the central clamping bar towering above the




In order to renove the el ectrode holder fromthe chuck nenber, the

el ectrode holder has to be noved axially, i.e. in Z-axis direction, along
a path corresponding at least to the length of the central clanping bar
toweri ng above the - 3 electrode holder. In other words, this neans that a
free space has to be provided, extending in Z-direction and | o- cated
above the el ectrode holder clanped to the chuck mem ber, which corresponds
at least to the length of the clanp- ifig bar in order to enable the

el ectrode holder to be lifted off the chuck nmenber and renmoved. It is an
object of the invention to provide a clanping apparatus of the kind
referred to herein above which has a lowtotal height in assenbled state
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enabling the pallet to be renoved fromthe chuck nenber. The neet these
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and a second | ateral groove flank. The pallet nenber has at |east three
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menber conprises clanping neans tor cla pall et to the chuck
menber . It is an object of the invention to provide a clamping

apparatus of the kind referred to herein above which has a
low total height in assembled state and which needs only a
comparatively small free space in Z-direction for enabling
the pallet to be removed from the chuck member.

The meet these and other objects, the present inven-
tion provides a clamping apparatus, comprising a chuck mem-
ber and a pallet member adapted to be releasably fixed to
the chuck member. The chuck member has at least three cen-
tering grooves and each of the centering grooves has a
first lateral groove flank and a second lateral groove
flank.

The pallet member has at least three centering pins
arranged and shaped to correspond to the three centering
grooves. Each of the centering pins has a lateral recess,
and the chuck member comprises clamping means for clamping
the pallet to the chuck member.

Each of the above mentioned first centering groove
flanks of the chuck member is adapted to determine the po-
sition of the associated centering pin of the pallet, and
each of the above mentioned second centering groove flanks
is provided with a clamping member adapted to engage the
recess of the associated centering pin upon clamping the

pallet to the chuck member, such that each of the centering




Each of the above nentioned first centering groove flanks of the chuck
menber is adapted to determ ne the po- sition of the associated centering
pin of the pallet, and each of the above nentioned second centering groove
flanks is provided with a clanping nenber adapted to engage the recess of
the associated centering pin upon clanping the pallet to the chuck nenber,
such that each of the centering z pins,is pulled in Z-direction into the
associ ated centering groove and sinultaneously pressed agai nst the above
men- tioned first centering groove flank of the associated cen- tering
groove. Thus, the basic idea behind the present invention nmay be seen in
the fact that no separate clanping bolt or bar has to be provided to fix

the pall e%iﬁ@-wep@m&% TBMPEE 1 re RSN 3 nd DO R8N S8 A0 PLASc B OV on the
pall et both serve for centering the pallet wwth regard to the chuc

menber angredvell 2hevsiltineodis ky ngredrepadeins® tive akdroeknemenber. To

this end, _in each. centerin roove of t chuck _.menber, one of the groove
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whi | e t hecoppey srdéevgroove flank is constituted by a clanping menber that
is adapted to engage a recess and/or enbossnent provided on  the associ ated
centering pin. Thher e Baelel Hign mekembdiie ittty Hurent 19/ ®8ht eri ng
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agai nst the opposed groove flank serving for centerinhg purposes. Fig. 1
shows a peaspectbeepwiended wochicktlamdoal pat to the chuck member.
Rather, the centering pins provided on the pallet both
serve for centering the pallet with regard to the chuck
member and simultaneously for fixing the pallet to the
chuck member. To this end, in each centering groove of the
chuck member, one of the grocove flanks is adapted to center
or position the centering pin engaging it, while the oppo-
site groove flank is constituted by a clamping member that
is adapted to engage a recess and/or embossment provided on
the associated centering pin. Thereby, the clamping member
not only pulls the centering pin in Z-direction into the
centering groove, but pushes it gimultaneously against the
opposed groove flank serving for centering purposes.
Fig. 1 shows a perspective view of a chuck and a pal-
let;
Fig. 2 shows a top view of the chuck;
Fig. 3 shows a cross sectional view of a pallet and a
chuck, the two elements being separated from each other;
Fig. 4 shows a cross sectional view of the pallet and
the chuck in an assembled state, but not yet clamped to
each other; and
Fig. 5 shows a cross sectional view of the pallet and

the chuck assembled and clamped to each other.




let; Fig. 2 shows a top view of the chuck; Fig. 3 shows a cross sectional
view of a pallet and a chuck, the two el enents bei ng separated from each
other; Fig. 4 shows a cross sectional view of the pallet and the chuck in
an assenbl ed state, but not yet clanped to each other; and Fig. 5 shows a
cross sectional view of the pallet and the chuck assenbled and cl anped to
each other. - 5 Fig. 1 shows a pallet_2 as well as a chuck 1, also in-
cluding sone details to be discussed‘lgtér, in a perspec- tive view. The
chuck has essentially cylindrical shape and conprises an essentially
circular base plate 3 to which is fixed an annul ar el enent 4 by neans of a
plurality of screws 5; thereby, that annul ar el enent 4 surrounds the real

chuck menber Iz The nenher Je is A uded, Mt hdcicent ralg, gent i nuous
opening 6 mhicﬁéas adapted to reé%ive a é%eeve neg%ef:7.'lnsé¥%e fromthe
top i nt o botdindheamularaelenentbel diamssrd tdtees) eeven hesspareach case

an annul ar., sealin nmber nd 9, respectively.. The chuck nenber.1 is
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Z-axis 26. On the other hand, the pallet 2 is provided with four centering
pi ns 20a,f&A FpEHRRD LRl dmas pohd pyrabitheekent ering

grooves étq_aewsloé); 15'1*9&@5&9, 106, of o e shuck igber Ju.and, adanhed to

real chuck member 1. The chuck member 1 is provided with a
central, continuous opening 6 which is adapted to receive a
sleeve member 7.

Ingserted from the top into both the annular element 4
and into the sleeve 7 is in each case an annular sealing
member 8 and 9, respectively. The chuck member 1 is further
provided with four centering grooves 10a, 10b, 10c and 10d
which are offset to each other by 90° and coaxially ar-
ranged around the central Z-axis 26. On the other hand, the
pallet 2 is provided with four centering pins 20a, 20b, 20c
and 20d, arranged correspondingly to the centering grooves
10a, 10b, 10c and 10d of the chuck member 1 and adapted to
cooperate therewith upon assembling the two elements 1 and
2.

In the case of the centering grooves 10a, 10b, 10c and
10d provided in the chuck member 1, in each case, one of
the sides or flanks of the groove is adapted to serve for
centering the centering pins of the pallet 2 cooperating
therewith, while the other groove side or flank is consti-
tuted by a clamping element in the kind of a pivotally sup-
ported latch 1la, 11b, 1llc and‘lld..The totally four
latches 1la, 11b, 1llc and 11d serve for clamping the pallet
2 to the chuck member 1, as will be explained in more de-

tail herein after. The particular latch 1la, 11b, 1lc and



cooperate therewith upon assenbling the two elenents 1 and 2. In the case
of the centering grooves 10a, 10b, 10c and 10d provided in the chuck
menber 1, in each case, one of the sides or flanks of the groove is
adapted to serve for centering the centering pins of the pallet 2
cooperating therewith, while the other groove side or flank is consti -
tuted by a clanping elenent in the kjn% of a pivotally sup- ported |atch
Ila, Ilb, Ilc and.l1d. The totally fou | atches Ila, Ilb, Ilc and Iid
serve for clanping the pallet 2 to the chuck nenber 1, as will be
explained in nore de- tail herein after. The particular latch Ila, lib, Ilc
and - 6 lidis laterally noved into a groove provided in the chuck nenber
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groove sides or flanks 14a, 14b, 14c and 14d. Considering the two
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right si anks 14a, 14c constitute a reference for de- ternining
the position dfig he paidved 2 v viegarid dle tdieick member 1. Besides

the four centering grooves i0a, 10b, 10c¢c and 104 and the
four latches 1la, 11k, 1llc and 11d, this illustration also
shows the four groove gides or flanks 14a, 14b, 1l4c and
14d. Considering the two centering grooves 10c¢ and 10a, be-
ing opposed to each other as seen in vertical direction of
the drawing, it is to be noted that in each case the right
side groove flanks 1l4a, l4c constitute a reference for de-
termining the position of the pallet 2 with regard to the
chuck 1 in X-direction. Now considering the other two |
centering grooves 10d and 10b, being opposed to each other
as seen in horizontal direction of the drawing, it is to be
noted that in each case the lower groove flanks l4a, l4c
constitute a reference for determining the position of the
pallet 2 with regard to the chuck 1 in Y-direction. The re-
maining surfaces 15a, 15b, 15¢ and 15d, in each case lo-
cated between adjacent centering grooves 10a/10b; 10b/10c;
10c¢/10d; 10d/10a, form a rest gurface for determining the
position of the palette 2 relative to the chuck 1 in %-
direction. These rest surfaces 15a, 16b, 15¢ and 154 have
eggentially the shape of a segment of an annulus.

Fig. 3 shows the pallet 2 and the chuck member 1 in a
cross sectional view, taken along a plane running through

the centering groove 10a of the pallet 2 and the associated




chuck 1 in X-direction. Now considering the other two centering grooves |od
and 10b, being opposed to each other as seen in horizontal direction of
the drawing, it is to be noted that in each case the | ower groove flanks
1l4a, 14c constitute a reference for determ ning the position of the

pallet 2 with regard to the chuck 1 in Y-direction. The re- maining
surfaces 15a, 15b, 15c and 15d, in each case |o- cated between adjacent
centering grooves 10a/10b; 10b/10c; 10c/10d; 10d/10a, forma rest surface
for determning the position of the palette 2 relative to the chuck 1 in
Z- direction. These rest surfaces 15a, 16b, 15c and 15d have essentially

t he shape of a segnent of an annulus. Fig. 3 shows the pallet 2 and the

chuck mendhsit dridly 167088, SAIONAl civd %uﬁ@m@érpga&@ll@%ﬂdmw ng
through the centering groove 10a of the pallet 2 and the associated -
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cl anpi ng piston 16 conprises an annu der 17 "as
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portion bg TEE s chf V\lmscphrI he ii?tx%]séir?g 'S rtafgei atlaa!LQIe plate 3 in a
direction towards the latch lla. The clamping piston 16
comprises an annular shoulder 17 as well as a cylindrical
protrusion 18, the latter one having a conically shaped
front portion by means of which the latch 1ia is radially
movable and pivotal around its bearing, respectively. Pref-
erably, the protrusion 18 is somewhat flattened at that
gide that faces the latch 1la in order to increase the con-
tact surface between protrusion 18 and latch 1la and,
thereby, to decrease the specific load pressure exerted to
the top portion 13a of the latch 1ia.

In order to move the clamping piston 16, against the
force of the spring 19, into its initial rest position as
shown in Fig. 3 discussed here, pressurized air is fed to
the chamber located above the shoulder 17. Feeding that
pressurized air into that chamber is accomplished through
an annular groove 21 and a channel 22. The clamping device
being in its assembled state as shown in Fig. 3 and 4, the
groove 21 comnstitutes, in cooperation with the annular cir-
cular element 4 {(cf. Fig. 1), an annular channel that is
sealed by means of not shown sealing elements.

The particular centering pin 20a is provided with re-

cesses 43a, 24a on both of its opposite sides. The right




novabl e and pivotal around its bearing, respectively. Pref- erably, the
protrusion 18 is sonewhat flattened at that side that faces the latch Ila
in order to increase the con- tact surface between protrusion 18 and | atch
Ila and, thereby, to decrease the specific |oad pressure exerted to the
top portion 13a of the latch Ila. In order to nove the clanping piston 16,
against the force of the spring 19,_i%tg its initial rest position as
shown in Fig. 3 discussed here, pressurized air is fed to the chanber

| ocat ed above the shoul der 17. Feeding that pressurized air into that
chanber is acconplished through an annular groove 21 and a channel 22. The
clanping device being in its assenbled state as shown in Fig. 3 and 4, the

groove 21s£nsdidESE1 Ak CopPerad i Qi £, ﬁihf. annul.al, Cida €34 aderpl enent 4
(cf. Fig. 1), an annular channel that is sealed by means of not shown
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flank 14a, as seen i ovi cé%ﬂ‘%%rlng tHe “asdociat ed
cent eri ngrpint 208de i Seckesd et @8 we enbossimntpadapiedigen reEsdmen t he
one, as seen in ﬁ%%i 3, right side recess 23a of the centering pin 20a
upon cl anfP9 iy (Pl Pafetd €2 e tHIEhubk A5 TRy faf He (kb thckl11a s

concerned; 5 i tohSeAhS®, PLOV] deth Wi th-ap; SIDASSEN %oﬁg@&@dﬁ—y rest on

the other, as seen in Fig 3, left side recess 24a of the centering pin 20a
upon cl anpizigtedhetpateseter tthe otlher chagksden in Fig 3, left side

recess 24a of the centering pin 20a upon clamping the pal-
ette 2 to the chuck 1.

Fig. 4 shows a cross sectional view of the pallet 2
and the chuck member 1 in an assembled, but not yet clamped
gtate. In order to ensure that the particular centering pin
20a of the pallet 2 can penetrate the corresponding center-
ing groove of the chuck member 1, the piston 16 has to be
pneumatically moved in its rest or initial position down-
wards, as shown in Fig. 4. Thereby, the latch 1la is in an
initial position where it is pivoted to the left side, as
seen in Fig. 4. In order to further ensure that the latch
lla is in its above mentioned initial, left side position
once the clamping piston 16 is in its lower rest position,
if required, a (not shown) spring element can be provided.
On the other hand, the latch 1la is designed such that it
will be moved to its desired left side rest position by the
centering pin 20a penetrating the centering groove 10a,
should it be in itg right side position.

Once the pallet 2 rests on the Z-direction reference
surfaces of the chuck member 1 and the centering pins are
received in the associated centering grooves, the pneumatic
force acting on the clamping piston 16 is reduced, with the

result that the latter one is moved into the operating po-




Fig. 4 shows a cross sectional view of the pallet 2 and the chuck nmenber 1
in an assenbl ed, but not yet clanped state. In order to ensure that the
particular centering pin 20a of the pallet 2 can penetrate the
correspondi ng center- ing groove of the chuck nenber 1, the piston 16 has
to be pneumatically noved inits rest or initial position down- wards, as

shown in Fig. 4. Thereby, the latch Ilg is in an initial position where it
is pivoted to the left side, as seen in Fig. 4. In order to further ensure
that the latch Ilais in its above nentioned initial, left side position

once the clanping piston 16 is inits |lower rest position, if required, a

(not shown) spring elenent can be provided. On the other hand, the latch

Ila is designed suededhad dd rivl Is hendmved,d o dtsiddesd red dief tagdgle rest
position by the centering pin 20a penetrating the centering groove 10a,
shoul d itchrted spBIRG gh? - SPwelndsihe cipwagde ndveyritt af Xhestlsamr t he
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presses and noves the latch Ila in a direction towards the groove side or
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direction takes place. On the other hand, and essentially
simultaneously, alsc a centering of the palette 2 in X- and
Y-directions as well as regarding to its angular position
around the Z-axis is realized. By moving the clamping pis-
ton 16 upwards, the latch 1la is pivoted, depending on its
practical design, towards the right side along a path
amounting to between a few tenth of a millimeter up to a
few millimeters, into its operating position in which the
pallet 2 is clamped to the chuck member 1. Thereby, it also
rests on the Z-reference surfaces 15a, 15b, 15c and 154
{cf. Fig. 2), with the result, that besides an exact posi-
tioning in Z-direction also an exact positioning not only
in X- and Y-directions, but also with regard to its angular
position around the Z-axis is ensured. It should be noted |
that the centering pin 20a ig dimensioned such that it does
not rest on the bottom of the centering groove once the
clamping operation is completed.

It is understood that all the foregoing explanations
given with regards the cooperation of the centering pin 20a
with the centering groove 10a are equally true for the

three other centering pins 20b, 20c and 20d and for the




the centering pin 20a is drawn into the associ ated groove, wth the result
that, on the one hand, a centering.-in Z- direction takes place. On the

ot her hand, and essentially sinultaneously, also a centering of the
palette 2 in X- and Y-directions as well as regarding to its angul ar
position around the Z-axis is realized. By noving the clanping pis- ton 16
upwards, the latch Ila is pivoted, erﬁijng on its practical design,
towards the right side along a path anbunting to between a few tenth of a
mllinmeter up toa fewmllinmeters, into its operating position in which
the pallet 2 is clanped to the chuck nenber 1. Thereby, it also rests on
the Z-reference surfaces 15a, 15b, 15c and 15d (cf. Fig. 2), with the

result, thatedesilss aheXaGlg RARIsydd oMY 1idk ZH ekt Qir?}]cafﬂL?tﬁr%r' exact
positioning not only in X- and Y-directions, but also with regard to its
angul ar  PposithorarmarbndieZ-abdnentss ensured. 1t shoul d be noted that
the centering fﬂgﬁégﬁié &ginegﬁ%ﬁped uch that it .dges qpt rest _on the
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t he corresponding el enments. Instead of four different clanping pistons for
oper at - i toher fourld die hpsyviadesbnmioms tarell @t g stdahi teicriadl e tpr o-

the previously mentioned recess, with an embossment cooper-

ating with a correspondingly designed clamping means.

The advantages of a clamping apparatus according to
the present invention and as previously described as a pos-
sible embodiment can be summed up as follows:

Very compact design, particularly very low height
since the need for a usually quite long central clamping
bar, as provided by most of the prior art devices, can be
removed; |

For removing the pallet, a free space above the clamp-
ing chuck in the region of 10 mm is sufficient;

Very simple design, no elastically resilient centering
elements have to be provided;

Very high accuracy of centering, both absolutely and
as far as repeatability is concerned;

By the lack of a central clamping member in the shape
of a long pin member, the chuck member can be provided with
a continuous central aperture;

Due to the provision of thé previously mentioned two
annular sealing members, an effective protection of the
elements relevant for the centering and located between the

gsaid two sealing members is achieved;




vi ded, having four cylindrical protrusions for operating the four |atches.
On the other hand, the particular center- ing pin could be provided,
instead of or additionally to the previously nmentioned recess, with an
enbossnent cooper- ating with a correspondi ngly desi gned cl anpi ng neans.
The advantages of a cl anping apparatus according to the present invention
and as previously described as a pos- @r bl e enbodi nent can be sunmed up as
foll ows: Very conpact design, particularly very |low height since the need
for a usually quite long central clanmping bar, as provided by nost of the
prior art devices, can be renoved; For renoving the pallet, a free space
above the clanp- ing chuck in the region of 10 nmis sufficient; Very

si npl e desi gn, I icall. {14 : teri t ave to be
provi ded; VeryT%gﬁﬁﬁluﬁc%lsoéﬁ%erﬁ%ﬁlr%@ b%%%s%tﬁ't%]y&gnd as far as
r epeat abilatghes conqaaett Brlhe dexledivie Gentiraltied springommetier in t he

shape of a |l i n . nmemer,, t chuck er_can bhe provided with a
cont i nuous cemlcgaﬁolraﬁjeaﬁnﬂrroe;b%?quw e Odi/ipﬂedjﬁnag:flc%}gypr PBUNAS
ment i onecdciavceieitt iy HeH dNG-dBThANSE 2y efdeCt i ve protection of the

el ements relevant for the centering and | ocated between the said two
seal i ng menber¥ i He i l@mRENg forcephaqd igwpiiny kit isroviide d s or

oper at i ngtheeq | ALERES @1e POBIBIL LAY SRR YIS Wisa 11§, envi ronment ;




No air has to be blown out for pneumatically cleaning the centering and/or
rest surfaces; and No high clanping forces acting in Z-direction are re-
quired; thus, the pallet can be designed very shallow - 12 Patent C ains
1. A clanping apparatus conprising a chuck nmenber and a pallet nenber
adapted to be releasably fixed to said chuck nenber, said chuck nenber
having at | east three cen- tering gr ooy, s and each of said centering
grooves having a first lateral groove flank and a second | ateral groove
flank, said pallet nenber having at |east three centering pins arranged
and shaped to correspond to said at |east three centering grooves, and
sai d chuck nenber further com prising clanping neans for clanping said
pallet to said chuck nmenber, chgLagherk7ggdmikn that each of said centering
pins has a | ateral recess and/or—emnmbossment;, and that each of said first
centering groove flanks of said chuck nmenber is adapted to determ ne the
position of the ssqgiated cen- tering pin of.said(gfllet and each. of said

second centeri S GRS 19 SRR A AR S & CFEhiH d adapt ed

to engage 5&lTet efiefiSe ANGAQE L £IHAS SHENte D a S Uy a5508d At ®dsaL@Nt €ring pin
upon clanping said pallet to said chuck nem ber, such that each of said

cent eri ng-pRES TSTRRT | ePpich Fhuch reetheon RACET L abdwel e e?RRT i ng
71 Sove SrEGELAY Lo sioushy prossoE Sany olnsald i aloserl rigs ar oot
accordi ngftostcl katredal odravace flank and a second lateral groove
flank, said pallet member having at least three centering
pins arranged and shaped to correspond to said at least
three centering grooves, and said chuck member further com-
prising clamping means for clamping said pallet to gaid
chuck member, characterized in that each of said centering
pins has a lateral recess and/or embossment, and that each
of said first centering groove flanks of said chuck member
is adapted to determine the position of the associated cen-
tering pin of said pallet and each of said second centering
groove flanks is provided with a clamping member adapted to
engage said recess and/or embossment of said associated
centering pin upon clamping said pallet to said chuck mem-
ber, such that each of said centering ping isg pulled in Z-
direction into the associated centering groove and simulta-
neously pressed against said first centering groove flank

of the associated centering groove.

2. A clamping apparatus according to claim 1, charac-
terized in that each of said centering pins is provided, on
both sides, with a recess and/or an embossment, and that
said first centering groove flank adapted to determine the
position of the associated centering pin has a shape corre-

sponding to the shape of the centering pin engaging it,




terized in that each of said centering pins is provided, on both sides,
wth a recess and/or an enbossnent, and that said first centering groove
flank adapted to determne the position of the associated centering pin
has a shape corre- sponding to the shape of the centering pin engaging it,

- 13 such as to pull said centering pinin Z-direction into the centering
groove under the influence of said clggging mem ber. 3. A clanping
apparatus according to claim1 or 2, aracterized in that said chuck
menber is provided with four centering grooves, arranged offset to each
other by 900 around the Z-axis, whereby said pallet is provided with four
correspondingly | ocated centering pins, and whereby, in each case, two

di anetric erin ves _are . . det ' he
posi 1 on ot HE AT It S Pt dr R nfll PP AR il S e
di anmet ri catidtyeopppsechoeenigie N g onviEluaia: affapizeidl tal aed eranmeen-t he
position of the pallet in Y-direction. 4. A clanping apparatus accordi ng
to clmlngfrcharac- terized in that each of said clanping nenbers is
designed as a pivoting latch nenber that is adapted to be pivoted towards
t he opposed groove flank by neans of a clanping piston novable in
Z-direction. 2. A ollaningy apewstuss sosordiing tto ollain 4, @harac- terized

in that the z?agé\%eefjté)éd "ot atl on e9£j6§ h%&%}é‘%!nﬁ}?erm%m é’féviéeé ocaned below
t he associated cent’ering groove. 6. Cl'anpi ng apparatus according to claim
4 or 5, four centering grooves, arranged offset to each other by
90° around the Z-axis, whereby said pallet is provided with
four correspondingliy located centering pins, and whereby,
in each case, two diametrically opposed centering grooves
are adapted to determine the position of the pallet in X-
direction, while the two remaining, diametrically opposed

centering grooves are adapted to determine the position of

the pallet in Y-direction.

4. A clamping apparatus accerding to claim 1, charac-
terized in that each of said clamping members is designed
ags a pivoting latch member that is adapted to be pivoted
towards the opposed groove flank by means of a clamping

piston movable in Z-direction.

5. A clamping apparatus according to claim 4, charac-
terized in that the center of rotation of the clamping mem-

ber is located below the associated centering groove.

6. A clamping apparatus according to c¢laim 4 or 5,
characterized in that said clamping piston is provided with
a cylindrical protrusion, adapted to pivot sgaid clamping
member from an initial or rest position into an operating

or clamping position.




characterized in that said clanping piston is provided with a cylindrical
protrusion, adapted to pivot said clanping nenber froman initial or rest
position into an operating or clanping position. - 14 7. A clanping
apparatus according to claim®6, charac- terized in that said cylindrical
protrusion has a conical front portion. 8. A clanping apparatus according
to claim4 or 6, characterized in that said clanping piston is biased in
the direction towards said clanping mehiser by means of a spring nenber.

9. A clanping nenber according to claim1, character- ized in that said
chuck nenber is provided with a central continuous opening. 10. A clanping
apparatus according to claiml, charac- terized in that said chuck nenber
is provided a plurality of rest surfaces serving as Z-axis references and
each | o- cated between adjacent centering grooves. 11. A cl anping apparatus
accordi ng to claixnd@mrhay -aaeiret keddaoddialy sai dlredst surdreoess-ser vi ng
as Z-axis ref- erences are s apgp_%fsentially in the formof a s%gnent of
an annul UErized in that sai vlindrical prdtrusion has a conilca

front portion.

8. A clamping apparatus according to claim 4 or 6,
characterized in that said clamping piston is biased in the
direction towards said clamping member by means of a spring

member.

9. A clamping member according to c¢laim 1, character-
ized in that said chuck member is provided with a central

continuous opening.

10. A clamping apparatus according to claim 1, charac-
terized in that said chuck member ig provided a plurality
of rest surfaces serving as Z-axis references and each lo-

cated between adjacent centering grooves.

11. A clamping apparatus according to claim 10, char-
acterized in that said rest surfaces serving as Z-axis ref-
erences are shaped essentially in the form of a segment of

an annulus.




