- 1 Wrk Piece Carrier for Exactly Positioning a Wrk Piece on a Chuck and
Cl ampi ng Apparatus with a Chuck and a Wirk Piece Carrier The present
invention refers to a work piece carrier, having a central ap- erture for
receiving the work piece as well as two yreference systens, each in-
corporating positioning elenents, to releaseably attach the work piece
carrier to a chuck nenber in two different, well defined positions. The
present inven- tion also refers to a cl anping apparatus, conprising a chuck
menber and a _ work piece _cargier that can he attached thereto in_two
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to attach a work piece to a chuck nenber of a nmachine tool with high
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carrier shall not only be attached to the chuck nenber w th high absolute
pr eci srom—but—particotarty—atso—ahrygh—repetrtroma—accuracy—tmorder to
enable the work piece carrier to be attached to a chuck nenber in an
exactly defined position, the work piece carrier usu- ally is provided with
a ref er enceThgqresenhanvestion: s to awwrkepieseCayiareaingva geatia apre
chuck nmenber; in other words, the reference systemof the chuck nenber is
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chuck menber, the work piece carrier shall take an exact, well defined and
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its angular orientation around the Z-axis once it is attached to the chuck
menberto a chuck member in two different, well defined positions. The present inven-

tion also refers to a clamping apparatus, comprising a chuck member and a
work piece carrier that can be attached thereto in two different positions.

Well known in the prior art are clamping apparatuses to attach a work
piece to a chuckr member of a machine tool with high precision by means of a
work piece carrier. Thereby, the work piece carrier shall not only be attached
to the chuck member with high absolute precision, but particularly also a high
repetitional accuracy. In order to enable the work piece carrier to be attached
to a chuck member in an exactly defined position, the work piece carrier usu-
ally is provided with a reference system that is matched td a reference system
provided in the chuck member; in other words, the reference system of the
chuck member is correspondingly designed. Once the work piece carrier is at-
tached to the chuck member, the work piece carrier shall take an exact, well
defined and well known position at least in X- and Y-directions. Preferably, the
work piece carrier should also be alighed in Z-direction as well as regarding its

angular orientation around the Z-axis once it is attached to the chuck member.



- 2 The European Patent Publication EP-A-0, 255,042 di scl oses a cl anpi ng
apparatus for a tool of a nmachining apparatus, conprising a chuck nenber
and a tool holder. The chuck nmenber is provided with two pairs of centering
ribs protruding fromits bottom surface,and having rest surfaces for
aligning the tool holder in X- and Y-diTection. Mreover, four pins are
provi ded, pro- truding fromthe surface of the chuck nenber, which are
responsi ble for align- ing the tool holder in Z-direction. The tool hol der
is provided with a flat surface adapted to rest against the front faces of
t he above rFm¢ EFuregepnnBatentr PhblicatioheER-doi0, RB6J@4 2 adisplosessa clampangs of
grooves, aligned with the afore nen- tioned centering ribs, and havi ng
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pul | -down bolt is receive by neans of which the.pull-down fqQrce. required
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formed to the tool holder. Thereby, the chuck menber conprises a centrally

| ocat adb®girbtaldingi frgrmritshbottom cwfecarindghaving rast suoiasesdior digriingul | -
down bolt. A disadvantage of such a known apparatus is, anongst else, that
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side. | for exanple, pi ece has to be nachined on two sides, it
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Postt iigg tihne \é\gcialcrqoitd%?' i%t Q?Crlirfaicgign?qfnhe tool holder is provided with a flat surface
adapted to rest against the front faces of the above mentioned pins. Further,
the tool holder comprises two pairs of grooves, aligned with the afore men-
tioned centering ribs, and having elastic lips adapted to engage the rest sur-
faces of the aligning ribs. Finally, the tool holder is provided with a central bore
in which a pull-down bolt is received, by means of which the pull-down force
required for a positionally accurate centering of the too! holder can be trans-
formed to the tool holder. Thereby, the chuck member comprises a centrally
located ball clamping mechanism cooperating with the above mentioned pull-
down bolt.

A disadvantage of such a known apparatus is, amongst else, that a work
piece fixed to the work piece carrier can be machined only on one side. If, for
example, a work piece has to be machined on two sides, it has to be released
from the work piece carrier once the one side has been machined, and fixed to

the work piece carrier again in a different position in which the other side can

be machined. It is understood that such a proceeding, on the one hand, is time



be machined. It is understood that such a proceeding, on the one hand, is
time - 3 consum ng and, on the other side, brings along inaccuracies as far
as the exact position of the work piece is concerned. The Gernan Patent
Publ i cati on DE-C- 861, 948 di scl oses a chuck nmenber to be attached to the
spi ndl e of a nachi ne tool which can be turned over from one position into
a second position. The chuck nenber conprises a clanping franme provided
with clanmping jaws. The clanping frame is sw vel -mounted by neans of two
bolts to be turned over by 1800, such that work pieces clanped in the
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frame with regard to the spindle head, the latter one is provided with an
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which is novabl e be- tween a turn-over position and a operating position by
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the hol ding el enents each conprise a protruding portion, shaped
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the Sprlnrm]aognz of two bolts to be turned over by 180°, such that work pieces clamped

in the clamping frame can be turned over by 180°. For positioning the clamp-
ing frame with regard to the spindle head, the latter one is provided with an
annular rib, engaging annular grooves provided on both sides of the clamping
frame. For fixing the clamping frame to the spindle head, the clamping frame
is provided with holding elements which are engaged in each case by a screw
bolt. The screw bolts are connected to a carrier member which is movable be-
tween a turn-over position and a operating position by means of a rotating
and, thereby, axially moving sleeve member. Moreover, the holding elements
each comprise a protruding portion, shaped correspondingly to a matching re-
cess provided in the spindle head to secure the clamping frame against rota-
tion once it is in its operating position.

Even if the annular rib engaging the assigned annular groove allows for
some kind of positioning of the clamping frame with regard to the spindle

head, no means are provided for exactly and accurately aligning the clamping

frame with regard to the spindle head both in X-and Y-directions as well as in



head, no neans are provided for exactly and accurately aligning the
clanping franme with regard to the spindle head both in X-and Y-directions
as well as in - 4 Z-direction. By providing independent centering el ements,
particularly the pro- truding portions engaging the recesses, as well as
the annular rib engaging one of the anflular grooves, the systen1is over
determ ned. Moreover, the chuck nenber cannot be rel eased fromthe spindle
and, if required, attached to the spindle of another nachine tool. Since
the clanping frame is held only by nmeans of two screw bolts, no high
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received in the clanping frame. A further disadvantage may be seen in the
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The rearward portion conprises two hol ders | ocated opposite to each other
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two different positions. The holders are designed according to the
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not during machining a work piece received in the clamping frame. A further
disadvantage may be seen in the fact that a work piece received in the clamp-
ing frame is limited in size; if it is too large, particularly too long, the clamping
frame cannot be turned over by 180° anymore without removing the work
piece.

The Document EP-A-0,900,618 discloses a carrier plate having two flat-
tened portions. The rearward portion comprises two holders located opposite to
each other by means of which the carrier plate can be clamped to the chuck
member in two different positions. The holders are designed according to the
previously discussed document EP-A-0,255,042 and are attached to the chuck
member by means of a centrally located clamping bolt.

The U.S. Patent Nr. 3,023,015 discloses a reversible bit attachment for a
drill, comprising a tubular holder having an open forward end and a rear end.
Drill chuck engaging means are provided on the rear end of the holder. A dual
bit member comprises a dual socket having first and second ends which are

optionally engageable in the open end of the holder. An annular stop shoulder



Drill chuck engagi ng nmeans are provided on the rear end of the holder. A
dual bit nenber conprises a dual socket having first and second ends which
are optionally engageable in the open end of the holder. An annul ar stop
shoul der - 5 internediate the ends of tgg socket is engageable with the
forward end of the holder. Releasable dktent neans are provided, having
cooperating conponents on opposite sides of the holder and on opposite
sides of the dual socket. A sleeve is slidably circunposed on the hol der
and operatively engageable with conponents of the detent neans. Finally,
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central through bore constituting on each side an axial receiving hole for
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rigid o neet this an er objects, the present invention
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having a central through bore constituting on each side an axial receiving hole
for receiving a drill bit. The holder is provided with a radial blind hole, inter-
secting the two receiving holes and serving for constituting or receiving a stop
‘member for securing the drill bit against rotation.

It is an object of the present invention to provide a work piece carrier
having a central aperture of the kind referred to herein above which can be at-
tached to different chuck members quickly, simply, and in different positions,
whereby the particular position is accurately defined and well known. Never-
theless, such a work piece holder shall be of simple and rigid design.

To meet this and other objects, the present invention provides a work
piece carrier adapted to be releaseably attached to a chuck member. It com-
prises a central aperture extending in the direction of its central longitudinal
axis and adapted to receive a work piece. A first reference system is provided
with first centering elements and adapted to align the work piece carrier with

regard to the chuck member in a first accurately defined position. A second

reference system is provided with second centering elements and adapted to



axis and adapted to receive a work piece. A first reference systemis
provided wth first centering elenents and adapted to align the work piece
carrier with regard to the chuck nenber in a first accurately defined
position. A second reference systen1lsfpgovided wi th second centering

el ements and adapted to - 6 align the work piece carrier wwth regard to the
chuck nenber in a second accu- rately defined position. First connecting
nmeans are assigned to the first reference systemfor re- |easeably
attaching the work piece carrier to the chuck nmenber in said first
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in the work piece carrier and extend substantially in the direction of the

centradat hp@@kﬁgngggwﬁ%ts of the work piece carrier, and second connecting
means i nde- pendent of the first connecting neans are assigned to the
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means surround the cen- tral aperture in the work piece carrier and extend
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work piece carrier. Due to the fact that the work piece carrier is provided
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means for fixing the work piece carrier to the chuck nmenber, extending
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each rl%fn%rifuné:i%a?%itise rgf t}'ugewt)wdp%gggtczgrrier, and second connecting means inde-
pendent of the first connecting means are assigned to the second reference
system for releaseably attaching the work piece carrier to the chuck member in
said second position, whereby the second connecting means surround the cen-
tral aperture in the work piece carrier and extend substantially in the direction
of the central longitudinal axis of the work piece carrier.

Due to the fact that the work piece carrier is provided with two reference
systems that are independent of each other, whereby means for fixing the
work piece carrier to the chuck member, extending substantially in the direc-
tion of the central longitudinal axis of the work piece carrier and surrounding
this central opening, are assigned to each reference system, the fundamental
prerequisite is created that the work piece carrier can be attached to a chuck
member quickly, simply, safely and in an accurate, well defined position with-
out the use of a centrally located clamping bolt member.

According to a second aspect, the present invention provides a clamping

apparatus with a chuck member and a work piece carrier adapted to be re-



prerequisite is created that the work piece carrier can be attached to a
chuck member quickly, sinply, safely and in an accurate, well defined
position with- out the use of a centrally located clanping bolt nenber.
According to a second aspect, the present invention provides a clanping
apparatus with a chuck nenber and a worK piece carrier adapted to be re - 7
| easeably attached to the chuck nmenber. The chuck nenber is provided with a
ref erence system for defining the position of a work piece carrier attached
to the chuck nmenber as well as with clanping elenments for clanpingly hold
a worleageebty Gatadhed &b tthehehldlo mambdiuckhenshbek. memaban ik ppo¥istect urith ar
com prises a central aperture extending in the direction of its central
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defined position. Further, it conprises a second reference system provided
Wi th seookdiecentarriargpttbehedtto thel chugkt mernbecobperypeEk Rigte CREMERCOMNBNce
system of the chuck nenber to align the work piece carrier with regard to

the Chg%eg%fgéhtrdl b S S AFE Rk tARE G 1§ ItV ed@itoEdnRefsits icemtrali losiginafinatt i ng
means assigned to the first reference systemare pro- vided for rel easeably
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tem provided with first centering elements and adapted to cooperate with the
reference system of the chuck member to align the work piece carrier with re-
gard to the chuck member in a first accurately defined position.

Further, it comprises a second reference system provided with second
centering elements and adapted to cooperate with the reference system of the
chuck member to align the work piece carrier with regard to the chuck member
in a second accurately defined position.

First connecting means assigned to the first reference system are pro-
vided for releaseably attaching the work piece carrier to the chuck member in
said first position. The first connecting means surround the central aperture in
the work piece carrier, extend substantially in the direction of the central longi-
tudinal axis of the work piece carrier, and have a clamping.surface adapted to
be engaged by the clamping elements of the chuck member. Second connect-
ing means independent of the first connecting means and assigned to the sec-
ond reference system are provided for releaseably attaching the work piece

carrier to the chuck member in said second position. The second connecting



the work piece carrier, extend substantially in the direction of the
central longi- tudinal axis of the work piece carrier, and have a cl anpi ng
surface adapted to be engaged by the clanping elenments of the chuck
menber. Second connect- ing nmeans indgpquent of the first connecting neans
and assigned to the sec- ond reference systemare provided for rel easeably
attaching the work piece carrier to the chuck nenber in said second
position. The second connecting - 8 neans surround the central aperture in
the work piece carrier, extend substan- tially in the direction of the
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surface adapted to be engaged by the clanping el enents of the chuck
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pi ece carrier, seen fromthe other side; Fig. 3 shows a | ongitudinal

sect i onfitheichwal merabgsr k piece carrier, to- gether with a work piece

cl anped therein; Fig. 4 shows a |ongitudinal sectional view of a chuck
nmember and pi the fOVDWIRGSGH episddimant afhed appamtusi accordingttopte triven-

and

tion will be further described, with reference to the accompanying drawings, in
which:

Fig. 1 shows a perspective view of the work piece carrier, seen from one
side;

Fig. 2 shows a perspective view of the work piece carrier, seen from the
other side;

Fig. 3 shows a longitudinal sectional view of the work piece carrier, to-
gether with a work piece clamped therein;

Fig. 4 shows a longitudinal sectional view of a chuck member and of a
work piece carrier attached thereto in a first position; and

Fig. 5 shows a longitudinal sectional view of a chuck member and of a
work piece carrier attached thereto in a second position.

Fig. 1 shows the work piece carrier 1, together with a work piece 4
clamped therein, in a perspective view from one side. The work piece carrier
comprises a circular, disk-like base body member 2 which is provided with a

central aperture 3. The diameter of the aperture 3 is not constant, but the ap-

erture 3 has a portion with a first, smaller diameter and a portion with a sec-



Fig. 5 shows a | ongitudinal sectional view of a chuck nenber and of a work
pi ece carrier attached thereto in a second position. Fig. 1 shows the work
piece carrier 1, together with a work piece 4 clanped therein, in a
perspective view fromone side. The work, piece carrier conprises a
circular, disk-like base body nenber 2 ich is provided with a central
aperture 3. The dianeter of the aperture 3 is not constant, but the ap-
erture 3 has a portion with a first, snmaller dianmeter and a portion with a
sec - 9 ond, larger dianeter. The work piece carrier 1 is provided with two
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of the work piece carrier 1. In Fig. 1, the first reference system5 is
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the central longitudinal axis L of the work piece carrier 1 constitutes
the Z- axportidn ofiechesdcqrictcefarandecsystenthiel taonbe fsee. 7The firskerefesence
trusion 6 is provided with a nunber of centering elenents; in the present
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showmn in Fig. 1) in X- and Y-directions as well as with regard to its,

angul ariesri.eStravitanesusindthéceptead longitudinal axis L of the work piece carrier
1 constitutes the Z-axis of the work piece carrier 1. The front face 7 of the pro-
trusion 6 is provided with a number of centering elements; in the present ex-
ample, the centering elements are constituted by four centering grooves 8
evenly distributed around the central aperture 3 and provided in the front face
7 of the protrusion 6. These centering grooves 8 serve for positioning the work
piece carrier 1 with regard to a chuck member (not shown in Fig. 1) in X- and
Y-directions as well as with regard to its angular orientation around the Z-axis.
Simultaneously, the flat front face portions 7 of the annular protrusion 6 serve
as a stop surface in Z-direction upon clamping the work piece carrier 1 to a
(not shown) chuck member. As can be seen in Fig. 1, the one end region of the
central aperture 3 is radially surrounded by the first reference system 5. The
rear side of the protrusion 6, opposite to the front face portions 7, exhibits an

annular shoulder portion 9 extending along the periphery of the protrusion 6,

serving as a clamping surface. This shoulder can be engaged by clamping balls



Si mul t aneously, the flat front face portions 7 of the annular protrusion 6
serve as a stop surface in Z-direction upon clanping the work piece
carrier 1 to a (not shown) chuck nenber. As can be seen in Fig. 1, the one
end region of the central aperture 3 ii radially surrounded by the first
reference system5. The rear side of t 9 protrusion 6, opposite to the
front face portions 7, exhibits an annul ar shoul der portion 9 extending
al ong the periphery of the protrusion 6, serving as a clanping surface.
Thi s shoul der can be engaged by clanping balls - 10 of a chuck nenber, as
wil | bef Buctiinek neepiteme wéll enfuatther explaioedeberein aften inRignnection with
shoul d be noted that the above nentioned annular protrusion 6, coaxi- ally
surrougﬂi the central aperture 3, conprises not only the centering ele-
ments 8“adapted to accurately position the work piece carrier 1 in X- and
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shoul der 9 serv- ing as a clanping surface to be engaged by cl anpi ng
el enenallyiswrooponding dhercerdrahaperiunebdy comudses netplyrile eanteringisiaes
several elenents serving for different functions, whereby the centering
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Z-axis stop surtaces constitute the first reference system5. The shoul der
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part! Cgiltfgrii%gsghnepIw%r?(e[?iie%g' carrier 1 in Z-direction as well as the shoulder 9 serv-
ing as a clamping surface to be engaged by clamping elements incorporated in
a chuck member. Thus, the protrusion 6 combines several elements serving for
different functions, whereby the centering elements in the shape of grooves 8
and the stop surfaces 7 serving as the Z-axis stop surfaces constitute the first
reference system 5. The shoulder 9 establishing the clamping surface, thereby,
is directly correlated to the first reference system 5. Such a work piece carrier
1 is of particularly simple design.

In the present example, the work piece carrier is constituted by an axi-
ally symmetrical body member; thus, it is also particularly well suited to be
used in a lathe.

It should be noted that other elements can be provided that serve as
centering elements; for example, instead of centering grooves, centering pins
can be used.

Fig. 2 shows the work piece carrier 1, together with a work piece 4

clamped therein, in a perspective view from the other side, as compared to the



In the present exanple, the work piece carrier is constituted by an axi-
ally symmetrical body nenber; thus, it is also particularly well suited to
be wused in a lathe. It should be noted that other elenents can be provided
that serve as centering elenents; for i anpl e, instead of centering
grooves, centering pins can be used.” F 3 2 shows the work piece carrier

1, together with a work piece 4 clanped therein, in a perspective view
fromthe other side, as conpared to the - 11 view shown in Fig. 1. In Fig.
2, the second reference system11l is shown in nore detail. Again, the
secondviest ehever is)RGem. Th Eigna,i thes sacpndtnefisremcel 8ystemi hy ieshewnan| y
annul ar shape, extending parallel to and coaxial with the central
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in the front face 13 of the protrusion 12. As is the case with th
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of the second reference system 11l again serve for positioning the work
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evenly distributed around the central aperture 3 and provided in the front face
13 of the protrusion 12. As is the case with the previously described first refer-
ence system 5, the centering grooves 14 of the second reference system 11
again serve for positioning the work piece carrier 1 with regard to a chuck
member (not shown in Fig. 1) in X~ and Y-directions as well as with regard to
its angular orientation around the Z-axis. Simultaneously, the flat front face
portions 13 of the annular protrusion 12 serve as a stop surfaces in Z-direction
upon clamping the work piece carrier 1 to a (not shown) chuck member. As
can be seen in Fig. 2, the other end region, as compared to the view shown in
Fig. 1, of the central aperture 3 is radially surrounded by the second reference
system 11. The rear side of the protrusion 12, opposite to the front face por-
tions 13, exhibits an annular shoulder portion 15 extending along the periphery
of the protrusion 12, serving as a clamping surface. This shoulder can be en-
gaged by clamping balls of a chuck member, as will be further explained herein

after in connection with Fig. 4.



upon clanping the work piece carrier 1 to a (not shown) chuck nenber. As
can be seen in Fig. 2, the other end region, as conpared to the view shown
in Fig. 1, of the central aperture 3 is radially surrounded by the second
reference system 11. The rear side of ize_protrusion 12, opposite to the
front face por- tions 13, exhibits an anfiular shoul der portion 15 extending
al ong the periphery of the protrusion 12, serving as a clanping surface.
Thi's shoul der can be en- gaged by clanping balls of a chuck nenber, as will
be further explained herein after in connection with Fig. 4. - 12 Fig. 3
shows a | ongig. Bishawssadongitaidinakrectionakview lofpinecwarkrpieee agrriar 1w ch
a work plece 4 Is clanped. In the interior of the work piece carrier 1 and
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p03|t|on|ng a piece 4 e present exanple, these means conprise a
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the clanping screws 19. The operating principle of the clanping ring
menber pogiticningi aiwark pteaend. dnethef present examplen thegateeaRg EHBPEISEBi ng
screws 19, the <clanping ring nenber is noved to the left, i.e. in the

direct ihBBEF E78NE e RS SIS mBynDERNS 9 viél abha usim-
pl at e ﬁgﬂg&9w%%gﬁ¥$§§gn ﬁgé cﬁanplng ring #gnber 17 is radlally surrounded
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v OIIc anggmogr %?:?gv%sb 9t"ihﬁetct]|:r>grsattlnglj %tr?ncrITSIe of the clamping ring member 17 is
similar to the one of a collet; upon tightening the clamping screws 19, the
clamping ring member is moved to the left, i.e. in the direction towards the
first reference system 5, by means of the thrust plate member 18. Since the
clamping ring member 17 is radially surrounded by a thrust surface 21, having
conically decreasing diameter towards the first reference system 5, the clamp-
ing ring member 17 is radially inwardly compressed by the thrust plate mem-
ber 18, with the result that the work piece 4 is clamped along its peripheral
surface and simultaneously positioned. As far as the positioning in Z-direction
is concerned, is should be noted that an annular front face 22 of the work piece
4 rests on a protrusion 23 of the base body member 2. Upon tightening the
clamping screws 19, the work piece 4 is pressed against this protrusion 23 un-
der the influence of the clamping ring member 17. Thus it is ensured that the
work piece 4 and its annular front face 23, respectively, positively rests on the

protrusion 23 of the base body member 2 and thereby is positioned in Z-

direction.



ber 18, with the result that the work piece 4 is clanped along its

peri pheral surface and sinmultaneously positioned. As far as the
positioning in Z-direction is concerned, is should be noted that an
annul ar front face 22 of the work piecel34 rests on a protrusion 23 of the
base body menber 2. Upon tightening the~~clanping screws 19, the work piece
4 is pressed against this protrusion 23 un- der the influence of the
clanping ring nenber 17. Thus it is ensured that the work piece 4 and its
annul ar front face 23, respectively, positively rests on the protrusion 23

of the baseChextyy wisibée i12 Fagd3tibealebythiessiposiderodddcatedZat dheawtaroend -0f13
Clearly visible in Fig. 3 is also the shoulder 9 |ocated at the rear end of
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the wor ce carrier 1 ac- cording to the invention is fully

assenbl y, Kk .pi
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be renoved fromthe chuck nenber whenever required and, if appropriate,
attached t olmmonteasinit aHiurg-oleac ichuekbassermbily, the work pisset eanrier 1 ac-
characteristic particularly in those cases in which a work piece has to be
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desi gn acco e present ‘i nvention,” the work piece 4 has not to be
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wth r?gc?trji?'ed and, if appropriate, attached to another matching chuck member. This
is an important characteristic particularly in those cases in which a work piece
has to be machined by means of different machine tools. In such a case, with a
design according to the present invention, the work piece 4 has not to be re-
moved from the work piece carrier 1 and re-inserted into another work piece
carrier, thereby avoiding inaccurate positioning of the work piece with regard
to the machine tool axes.

In the present example, the two reference systems 5 and 11 are located
in two planes E1 and E2, running parallel to each other. However, if appropri-
ate, the planes of the reference systems 5 and 11 could also enclose an angle.

Instead of the described clamping assembly comprising a clamping ring
member 17 and a thrust plate member 18, a suitable coliet member could be
provided of the kind that is well known in the prior art, or another different

clamping assembly, even a simpie clamping of the work piece 4 to the work

piece carrier 1 by means of screws, is possible.



to the machine tool axes. In the present exanple, the two reference systens
5 and 11 are located in tw planes El and E2, running parallel to each

ot her. However, if appropri- ate, the planes of the reference systens 5 and
11 could al so enclose an angle. Instead,qf the described clanping assenbly
conprising a clanping ring nenber 17 a%g'é thrust plate nenber 18, a
suitabl e coll et nmenber could be provided of the kind that is well known in
the prior art, or another different clanping assenbly, even a sinple

cl anping of the work piece 4 to the work piece carrier 1 by neans of

screws, is EEsY bhews aléngitadidalbbevdonal vieyy tofdi nhlickevenobar 25 andod a
chuck nenber 25 and a work piece carrier 1, attached to the chuck nenber
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nmeans ence system 5 provi e work piece carrier
1. To this end, the chuck nbe 5 is provided with a refetren 26
25 wel VONEAN I eraeEnaes sgaiancpuckdnelalEt &b bs 'B5aps; ot 1or ThE FRtenEe
first reference system5 and the second reference system 11 of the work

pi ece systarars proVited eherrenvorkypicaa earrigr Lhdocthisienthntie checkdngmies
four center- ing pin nmenbers 27 as well as several rest surface portions
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porti ons annu- lar protrusion 6 of the work piece carrier 1 to

exact| y def erine the Z-axi8 00, Bk iDL Pordfih MOLsACE 2 EHESelotidt "
reference system 11 of the work piece carrier 1.

The reference system 26 of the chuck member 25 comprises four center-

ing pin members 27 as well as several rest surface portions 28, serving as Z-
references and adapted to be engaged by the front face portions 7 of the annu-
lar protrusion 6 of the work piece carrier 1 to exactly determine the Z-axis po-
sition of the work piece carrier 1 with reference to the chuck member 25. Par-
ticularly, a total of four curved rest surfaces 28 are provided, each extending
between two adjacent centering pins 27. However, in the sectional view of Fig.
4, only one rest surface 28 and two centering pins 27 are visible. Moreover,
the chuck member 25 is provided with a central aperture 29 as well as with a
ball clamping mechanism 30, which comprises at least one operating piston 31
as well as a plurality of clamping balls 32. In the present example, the operat-
ing piston 31 is of annular design and adapted to be actuated hydraulically or
pneumatically. The centering pins 27 correspond to the centering grooves 8 of

the work piece carrier 1 (Fig. 1), as far as their number and position is con-

cerned.



ticularly, a total of four curved rest surfaces 28 are provided, each
extendi ng between two adj acent centering pins 27. However, in the
sectional view of Fig. 4, only one rest surface 28 and two centering pins
27 are visible. Mreover, the chuck megper 25 is provided with a central
aperture 29 as well as with a ball clanging nmechani sm 30, which conprises
at | east one operating piston 31 as well as a plurality of clanping balls
32. In the present exanple, the operat- ing piston 31 is of annul ar design
and adapted to be actuated hydraulically or pneunmatically. The centering

pi ns 27 coryesporidnpinghthe evor preregcanies 18tmthe taheickomerpbece kalihd er 1
(Fig. 1), as far as their nunber and position is con- cerned. - 15 Upon
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bal | s esse y I nwar under the 1 nfluence of the oper-

ating piston 31, wth the resul hat. .t he, cl anpi ng.b S re h
shoul dafingopisEpy. 3k5) Wi ¢ r%?&%\ c@%ﬁmgﬂ:{)ﬁ ISS%# Fe?folnnﬁ% gﬂpgjﬁ?'bn
agai nst the chuck nenber 25. For a nore detailed expl anation of the

oper at DFigf 30 hef tHeamuirkgpieeal danrrhhrtiospuBdt in &-dirgetion agmngt the check
Patent Nr. 6,367,814 and U. S. Patent Nr. 6,378,877. Wen the work piece
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pins 2 e phuc nmenber 25 pene- ‘trate the centering grooves 8 o :
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to ! tSnggﬁé &rr. %?gi?'%i,gg??r\t\(ljﬁgg tthgew%)-rﬁxpi)i?e'ce carrier 1 has been loosely attached
to the chuck member 25, the centering pins 27 of the chuck member 25 pene-
trate the centering grooves 8 of the work piece carrier 1; thereby, the work
piece carrier 1 is positioned with regard to the chuck member in X- and Y-
directions as well as with regard to its angular position around the Z-axis.

The work piece carrier 1 having been set onto the chuck member 25,
there is a small gap between the Z-axis reference surfaces 28 of the chuck
member 25 and the Z-axis reference surfaces 7 of the work piece carrier 1,
said gap having a size in the region of some hundreds of a millimeter. During
the final clamping stage, this gap is reduced to zero by pushing the centering
pins 27 of the chuck member 25 further into the centering grooves 8 of the
work piece carrier 1. Thereby, i.e. the centering pins being driven into the cen-
tering grooves, the natural elasticity of the material of the pins and/or groove
walls is turned to account. The result is that the provision of elastically resilient

centering elements, as disclosed for example in U.S. Patent Nr. 4,855,558 can

be avoided. Once finally clamped, the work piece carrier 1 is aligned with re-



The work piece carrier 1 having been set onto the chuck nenber 25, there
Is a small gap between the Z-axis reference surfaces 28 of the chuck
menber 25 and the Z-axis reference surfaces 7 of the work piece carrier 1,
said gap having a size in the region of sone hundreds of a mllineter.
During the final clanping stage, thi's 5 p is reduced to zero by pushing
the centering pins 27 of the chuck nmenber 25 further into the centering
grooves 8 of the work piece carrier 1. Thereby, i.e. the centering pins
being driven into the cen- tering grooves, the natural elasticity of the

mat er i ?brd’ftott*h‘é ehiek anehsisergpgovet ondy lirs X-sahdrhetiredics aswell Bsewitis ul t
Is that the provision of elastically resilient centering elenents, as
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axis position. Thereby, the central aperture 29 of the chuck nenber 25 is

co- axhglaltte tHeceattalapanare @ in 8he wote piec cpirder lcdPuedo the fad thatt he
fact that the chuck nenber 25 is provided with a central aperture 29, the
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horei n. eab ve, ong side of the m%k pLbce. can be el e 2 ot o e
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| ongi tudi nal sectional view of a chuck nenber 25

The work piece being clamped in the chuck member as explained herein
above, one side of the work piece can be machined; for example, the front face
4a of the work piece 4 can be ground flat.

Fig. 5 shows another longitudinal sectional view of a chuck member 25
and a work piece carrier 1, attached to the chuck member 25 and accurately
positioned with reference to the chuck member 25 by means of the second ref-
erence system 11 provided on the work piece carrier 1. Thereby, the work
piece carrier 1 is turned over by 180° as compared to the situation shown in
Fig. 3. The clamping of the work plece carrier 1 to the chuck member 25 and
its positioning with regard thereto is accomplished exactly as described herein
before, except that the centering pins 27 of the chuck member engage the
centering grooves 14 assigned to the above mentioned second reference sys-
tem 11, and the front face portions 13 assigned to the second reference sys-
tem 11 rest on the Z-axis reference surfaces 28 of the chuck member 25. The

work piece 4 being clamped in this second way, the other side of the work

piece 4 can be machined; for example, the front face 4b of the work piece 4



and a work piece carrier 1, attached to the chuck nenber 25 and accurately
positioned with reference to the chuck nenber 25 by neans of the second
ref- erence system 11 provided on the work piece carrier 1. Thereby, the
work piece carrier 1 is turned over by, 1800 as conpared to the situation
shown in Fig. 3. The clanping of thé’m& k piece carrier 1 to the chuck
menber 25 and its positioning with regard thereto is acconplished exactly
as described herein before, except that the centering pins 27 of the chuck
menber engage the centering grooves 14 assigned to the above nentioned
secondcaefter gnoendyfiat, twithlthe aesuit thatroth frack fpoesi4mant3dagsingasactly
the second reference sys- tem 11 rest on the Z-axis reference surfaces 28

of the ~rThe work piece 4 being clanped in this second way,
t he ot Ré?é‘iéd@sgae{]h@%ik pi ece 4 can be nmachined; for exanple, the front

face 4b of the work piece 4 - 17 can_.be gr f 1.th the -hat
both front a@%§>ﬁ@eﬁﬁ&tEBaF&HEé%aevag @%ﬁgﬁﬁ%PF?@eéﬁﬁﬁﬁbFﬂﬂpﬁﬁ%ﬁéééﬁ"the
fact that the clanping balls 32 of the chuck nmenber 25 di- rect”yrﬁgﬁage

t he annedttly angagaishemmulasipnotcisionamassigmed tarandibeaing pantsafl thefigslence
system 5 or the annular protrusion 12 assigned to and being part of the
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work piece carri‘er 1, for exanple clanping bolts or the like, can be
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cent ralwoarpke;;itel:::eecgrr?grdl, for example clamping bolts or the like, can be avoided.
Thus, a particular cost effective manufacture of the work piece carrier is possi-
ble. Since each annular protrusion 6, 12 surrounds the central aperture 3 and
is provided with an integral peripheral shoulder 9, 15, the clamping elements
32 of the chuck member 25 can engage a comparably large clamping surface
to attach the work piece carrier 1 safely and, if appropriate, with high clamping
force to the chuck member 25. The provision of a central clamping bolt or pull-
in bolt, as used in conventiona! work piece carriers, is not required nor possible
due to the central aperture. Moreover, the design of the work piece carrier ac-
cording to the invention ensures a highly accurate positioning thereof with re-
gard to the assigned clamping chuck member.

Within the scope of the present invention, it is understood that it is also

possible to provide the work piece carrier with a plurality of protrusions, for

example three or four protruding portions, each having essentially the shape of

a portion of annulus, instead of providing a single annular protrusion.



is provided with an integral peripheral shoulder 9, 15, the clanping
elements 32 of the chuck nenber 25 can engage a conparably |arge cl anping
surface to attach the work piece carrier 1 safely and, if appropriate,
with high clamping force to the chuck nber 25. The provision of a
central clanping bolt or pull- in bolt, as used in conventional work piece
carriers, is not required nor possible due to the central aperture.

Mor eover, the design of the work piece carrier ac- cording to the invention
ensures a highly accurate positioning thereof with re- gard to the assigned
cl anpi ng chWHATdSELAIMEDNIB:t he scope of the present invention, it is
understood that it is also possible to provide the work piece carrier with
a plurality of protrusions, for exanple three or four protrudi ng portions,
each having essentially the shape of a portion of annulus, instead of
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having a central |ongitudinal axis, conprising: a central aperture
ext endimgmibertard davérgiwaestraliengdmding! axisgicmPAEINdaxi s and adapted to
receive a work piece; a first reference systemprovided with first
centering ehed®ittgl apdriadapkirthdingahi tie dhectwrkopitheecardral kmgitudinadgar d

to the chuck menber in a first accurately defined position; a second
referench SNa SN 18V aSREPL it ering el ement's and
a first reference system provided with first centering elements and
adapted to align the work piece carrier with regard to the chuck member in a
first accurately defined position;
a second reference system provided with second centering elements and
adapted to align the work piece carrier with regard to the chuck member in a
second accurately defined position;
first connecting means assigned to the first reference system for release-
ably attaching the work piece carrier to the chuck member in a first position,
said first connecting means surrounding the central aperture in the work piece
carrier and extending substantially in the direction of the central longitudinal
axis of the work piece carrier; and
second connecting means independent from the first connecting means
and assigned to the second reference system for releaseably attaching the

work piece carrier to the chuck member in a second position, said second con-

necting means surrounding the central aperture in the work piece carrier and



adapted to align the work piece carrier with regard to the chuck nenber in
a second accurately defined position; first connecting neans assigned to
the first reference systemfor release- ably attaching the work piece
carrier to the chuck nenber in a first R sition, said first connecting
means surrounding the central aperture il the work piece carrier and
extendi ng substantially in the direction of the central |ongitudinal axis
of the work piece carrier; and second connecti ng neans i ndependent fromthe
first connecting neans and assigned to the second reference systemfor

r el easertdydiait sobstentidley imthe direction afrthe ceotratdopgiiokimendsis ofthe
second position, said second con- necting neans surrounding the central
apert upR Annihe Wedi ece carrier and - 19 extending substantially in the
direction of the central |ongitudinal axis of the work piece carrier. 2.
Wrk piece carrier according to claiml in which said first and said

second connecting neans conpri se one or several protrusions surrounding the
central opening, each of said protrusions having a shoul der_constituting a
cl anpi ng sulf AWerlapieecrl apraer Rscbedingytgspiny lcimmiich @idfiistand §@idied in
t he chuck nenber. 3. Work piece carrier according to clains 1 or 2 in which
sai d 1 kpgbndbnii@aniyg rﬁéahgrddmﬁeﬂser@né%rf@év@aimmsibasvmﬂroahdmg the
carrier wth regard to the chuck nenber are evenly distributed around the

centr alc:e% rearltoupgeer'\ing, each of said protrusions having a shoulder constituting a

clamping surface and adapted to be engaged by clamping elements provided in

the chuck member.

3. Work piece carrier according to claims 1 or 2 in which said first and
second centering elements for aligning the work piece carrier with regard to

the chuck member are evenly distributed around the central aperture.

4. Work piece carrier according to claim 2 or 3 in which said first and
second centering elements for aligning the work piece carrier with regard to

the chuck member are located on said one or several protrusion(s).

5. Work piece carrier according to claim 1 in which said first and said
second connecting means each comprise an annular protrusion coaxially sur-

rounding the central opening.



4. Work piece carrier according to claim2 or 3 in which said first and
second centering elenents for aligning the work piece carrier with regard
to the chuck nmenber are | ocated on said one or several protrusion(s). 5.
Work piece carrier according to claiml bq_mhich said first and said
second connecting nmeans each conpri se aﬁ annul ar protrusion coaxially sur-
roundi ng the central opening. - 20 6. Wirk piece carrier according to claim
5 in which the outer surface of the annular protrusion is provided with a
shoul der constituting a clanping sur- face and adapted to be engaged by

cl anpi ng el @nvibik prend dexriématberdimgeto ctednbérin wWhitihitkepdaiss acerof
according claim2 or 5 in which said protrusion and said protrusions,
respecgyyelyy, 55 %ﬁ'@r&’{'lg%‘?o {dé&aitn F@EF\E@HE}? %ﬁftlﬁitfﬂl@ta trenping aoe-
portion Serving axis reference for the ¢ uck menb . Wbrk piece
carrier accordln whi.ch a|d
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face portion. 9. Wrk piece carrier according to claim1 in which said
first emaindecond reference systens each conprise at |east three centering
elements in the form of centering grooves or centering pins, by neans of
whi ch the work piece car- rier can be aligned in X- and Y-directions. 10.
Work piece carrier according to claim1 in which said central aperture

7. Work piece carrier according claim 2 or 5 in which said protrusion and
said protrusions, respectively, is/are provided at least partially with a flat front

face portion serving as a Z-axis reference for the chuck member.

8. Work piece carrier according to claims 2 and 7 in which said shoulder
serving as a clamping surface is provided at the rear side of the particular flat

front face portion.

9. Work piece carrier according to claim 1 in which said first and second
reference systems each comprise at least three centering elements in the form
of centering grooves or centering pins, by means of which the work piece car-

rier can be aligned in X- and Y-directions.

10. Work piece carrier according to claim 1 in which said central aperture

comprises means for fixing and/or positioning the work piece.



conprises neans for fixing and/or positioning the work piece. - 21 11. Wrk
pi ece carrier according to claiml1l in which said first reference systemis
| ocated on one side of the work piece carrier in a first plane, and said
second reference systemis |ocated on t opposite side of the work piece

car- rier in a second plane, said first Eind second pl ane running parallel
to each other. 12. Wrk piece carrier according to claiml1l in which said
first reference systemis |ocated on one side of the work piece carrier in
a first plane, and said second reference systemis |ocated on the opposite
si de of thelhoMopk piece aarrier acconding te aainpllaitewhiah gaid fyst agfergitasnd
pl anes i ncl udi ng an angl e between each other. 13. Wrk piece carrier

accor dngdf 1€118Ltely o, Wb Sd8 Bk Work! reReceimidr B alfirselplankabid said

symret 1 ape. prece carrier according to claim1 in which

said first connectin means. gssigned ta the first _ref :
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first position and said second con- necting means assigned to second

r ef er eriee inys serohdrplasies sdd firgt @nchsrcagd plaaewdinipdeparalig!tioe@ael t he
chuck nmenber in a second position each conprise an annul ar protrusion
coaxi ahtpesurrounding the central aperture, said protru- sion including
first centering el enents adapted to align the work piece carrier - 22

12. Work piece carrier according to claim 1 in which said first reference
system is located on one side of the work piece carrier in a first plane, and said
second reference system is located on the opposite side of the work piece car-
rier in a second plane, said first and second planes including an angle between

each other.

13. Work piece carrier according to claim 1 in which said work piece car-

rier is of axially symmetrical shape.

14. Work piece carrier according to claim 1 in which said first connecting
means assigned to the first reference system for releaseably attaching the
work piece carrier to the chuck member in a first position and said second con-
necting means assigned to second reference system for releaseably attaching
the work piece carrier to the chuck member in a second position each comprise
an annular protrusion coaxially surrounding the central aperture, said protru-

sion including first centering elements adapted to align the work piece carrier



with regard to the chuck nmenber in X- and Y-directions, rest surfaces for
sup- porting the work piece carrier in Z-direction, as well as a shoul der
serving as a clanping surface for clanping el enents provided in the chuck
menber. 15. C anping apparatus with a chyck nmenber and a work piece carrier
adapted to be rel easeably attached to t 2 chuck nmenber, said chuck nenber
havi ng a reference system for defining the position of a work piece carrier
at- tached to the chuck nmenber as well as cl anping el enents for clanpingly
hold a work piece carrier attached to the chuck nenber, said work piece
carri ewittheegag dodbet clalick ongitheti imaX-and Yadirasbions, sest susfacas fen sup-
aperture extending in the direction of the central |ongitudinal axis and
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first S an apted to cooperate with the reference

system of the chugck nber to. align the work pie arlier W egard to
The. che@mBiiE SHracera dermaici, itoets alBvieh B SnEILEL nibirhey’
ref erence system provided with second centering elenents and adapted to

cooperate with the reference system of the chuck nmenber to align the work
piece carrier with regard to the chuck nmenber in a second accurately

defined poshbi @am pihgt apparsEld RGtHTBAIUES shamaskit and he widrispigcef edetare
system for release- ably attaching the work piece carrier to the chuck

menber aidgp%eél itE)SI:t)e ICf*%ﬁ?i.z-gsieoan:tIy'at%gched to the chuck member, said chuck member

having a reference system for defining the position of a work piece carrier at-
tached to the chuck member as well as clamping elements for clampingly hold
a work piece carrier attached to the chuck member, said work piece carrier
having a central longitudinal axis and comprising:

a central aperture extending in the direction of the central longitudinal
axis and adapted to receive a work piece;

a first reference system provided with first centering elements and
adapted to cooperate with the reference system of the chuck member to align
the work piece carrier with regard to the chuck member in a first accurately
defined position;

a second reference system provided with second centering elements and
adapted to cooperate with the reference system of the chuck member to align
the work piece carrier with regard to the chuck member in a second accurately
defined position;

first connecting means assigned to the first reference system for release-

ably attaching the work piece carrier to the chuck member in a first position,



said first connecting nmeans surrounding the central aperture in the work

pi ece carrier, extending substantially in the direction of the central

| ongi tudi nal axis of the work piece carrier, and having a cl anping surface
adapted to be en- gaged by the clanping %Lgnents of the chuck nenber; and
second connecting nmeans i ndependent fro%lthe first connecting neans and
assigned to the second reference systemfor rel easeably attaching the work
pi ece carrier to the chuck nenber in a second position, said second con-
necti ng means surrounding the central aperture in the work piece carrier,
ex- t egglichfjrstubst retting | meamst sierrdivneing dheotentval eperiwite Irobige twarkh giecsi s
of the work piece carrier, and having a clanping surface adapted to be

engaged, iyt k@xtﬁ%ﬁ??@s‘%hﬁ'ﬂ%@%irﬁhé rédtisk oftpeecenthal ]&@Wﬂmé axis

appar at'us adcor alm157in which said first and said " secon
connectpng neans conprise one qr,_several Dprot.rusi r i he.
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cl anpi ng surface. 17. d anping apparatus according to claim15 or 16 in

whi ch ghgedubyerthestlafmpiagoelarhentsinfithe ¢hock meaders #@vi ded with a

shoul der constituting the clanping surface. - 24 18. C anpi ng appar at us

accordi ng t geghaH Polndctingini8aagiiddEpeddeat dregt the fiist evherdotion e hexamd s
are |l ocated along an annulus coaxially surrounding the central opening,

wher ebgnhhgssfi F\%Eetrbcﬁ'ié %%E%Wdoﬁefte?gnﬁg%tgﬁ‘@&r réi%a%%bly attaching the

work piece carrier to the chuck member in a second position, said second con-

necting means surrounding the central aperture in the work piece carrier, ex-
tending substantially in the direction of the central longitudinal axis of the work
piece carrier, and having a clamping surface adapted to be engaged by the

clamping elements of the chuck member.

16. Clamping apparatus according to claim 15 in which said first and said
second connecting means comprise one or several protrusions surrounding the
central opening, each of the protrusions having a shoulder constituting the

clamping surface.

17. Clamping apparatus according to claim 15 or 16 in which the outer
surface of the annular protrusion is provided with a shoulder constituting the

clamping surface.



vided with corresponding centering el ements adapted to be engaged by the
first and second centering elenments of the work piece carrier. 19. d anping
apparatus according to claim 15 and 16 in which said the front faces of
sai d one or several protrusions are Qro§ ,ded with at |east three centering
elenments in the formof centering pins. ﬁo Cl anpi ng apparatus according to
claim15 and 16 in which said the front faces of said one or several
protrusions are provided with at | east three centering elenments in the
formof centering grooves. 21. C anpi ng apparatus according to claim 15 and
16 in whi ch18h€lamping dppasatut aedarding torclabwet Alinprbiatusaishfrstsandsigfed
as a Z-axis rest surface on which the work piece carrier is supported in
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conprises a central aperture, adapted to receive or ece
at t ach€antr@! GRENIBEK WIEPYEh e i %erencgsy@t@ (9% ﬁé“%dﬁﬁé‘?‘&&?@g@d. ng
to clainms 15 and 22 in which the cen- tral aperture of the work piece

car ri evided witte coeraspondiper cemteriig wehemaniskadapteask o ézeeee@agieéh by $heach

ot her once the work piece carrier is clanped to the chuck nenber. 24. Wrk

Pl ece gaLy hRH %cf’géﬁgéfﬁ?glétbméﬁtg 8f Whe Ghogaiptede catrieef erence  system

is |located on one si e work piece carrier in a first plane, and said

19. Clamping apparatus according to claim 15 and 16 in which said the
front faces of said one or several protrusions are provided with at least three

centering elements in the form of centering pins.

20. Clamping apparatus according to claim 15 and 16 in which said the
front faces of said one or several protrusions are provided with at least three

centering elements in the form of centering grooves.

21. Clamping apparatus according to claim 15 and 16 in which the front
faces of said one or several protrusions is designed as a Z-axis rest surface on
which the work piece carrier is supported in Z-direction upon clamping the

work piece carrier to the chuck member.

22. Clamping apparatus according to claim 15 in which the chuck mem-
ber comprises a central aperture adapted to receive a portion of a work piece

attached to the work piece carrier.



second reference systemis located on the opposite side of the work piece
car- rier in a second plane, said first and second plane runni ng parall el
to each other. 25. Wrk piece carrier according to claim15 in which said
first reference systemis |located on o side of the work piece carrier in
a first plane, and said second refeféngg'§ysten1is | ocat ed on the opposite
side of the work piece car- rier in a second plane, said first and second
pl anes includi ng an angl e between each other.

23. Clamping apparatus according to claims 15 and 22 in which the cen-
tral aperture of the work piece carrier and the central aperture of the chuck
member are coaxial to each other once the work piece carrier is clamped to the

chuck member.

24. Work piece carrier according to claim 15 in which said first reference
system is located on one side of the work piece carrier in a first plane, and said
second reference system is located on the opposite side of the work piece car-
rier in a second plane, said first and second plane running parallel to each

other.

25. Work piece carrier according to claim 15 in which said first reference
system is located on one side of the work piece carrier in a first plane, and said
second reference system is located on the opposite side of the work piece car-
rier in a second plane, said first and second planes including an angle between

each other.



