
8.3.2013 Clamping chuck with integrated drawbar The present invention
relates to a clamping device for machine tools comprising a chuck and
a drawbar according to the generic part of claim 1. 5 Clamping
devices for machine tools are generally known. The European patent
application EP 255 042 Al discloses for instance such a device. The
EP 255 042 Al describes a clamping device known to the market as the
10"Macro chuck" of the applicant System 3R. It uses clamping balls to
lock the drawbar of the pallet in the clamped position. The drawbar
is loosely connected to the pallet by a bayonet connection. The
drawbar is further loosely inserted into the chuck and only held by
the clamping balls at clamping. This ensures that no side forces are
exerted on the pallet at the moment of clamping. Side forces
generally 15have a negative effect on the accuracy of the clamping
system, generating positioning errors. It is a prerequisite for the
invention to ensure a high position accuracy. The Macro chuck
described in the EP 255 042 Al has a very strong holding force,
generated from the installed springs as from the simultaneously and
additionally 20exerted pneumatic force applied on the clamping balls
and consequently on the draw bar (this feature of the Macro chuck is
the so called turbo function). In some installations like turning
machines without an air swivel etc. it is however not possible to
apply an additional pneumatic force during the machining process,
i.e. compressed air is not available. 25 Another publication, the EP
2 052 808 Al, describes a clamping chuck with sensing function for
detection of locked or unlocked status. The sensing function detects
the position of the clamping elements. The sensing function is in
itself also a possible source of failure. 30 The EP 195 29 22 Al
describes a clamping chuck having a number of wedge 3237_S3R_Prio
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8.3.20132 elements for locking workpiece holder. By using wedge
elements instead of e.g. clamping balls the contact surface is
increased. By that, the maximum holding force is said to be
increased. This chuck however doesn't make use of a drawbar but
directly clamps workpiece holder resp. its specific pallet for
workpieces. A 5loosely connected drawbar is however a prerequisite
for achieving a high position accuracy of the pallet. The invention
described afterwards maintain the loose connection between the
drawbar and the separate pallet to be clamped. Similar clamping
devices like the EP 195 29 22 Al functioning without drawbar are
disclosed in the documents US 5 190 272 or EP 1 068 919 Al. 10 The
devices of EP 195 2922 Al and the other foregoing mentioned
publications might have their advantages, but - apart the mentioned
positioning accuracy and space problem - can cause potentially severe
safety problems, since the wedge elements are just spring loaded in
the clamped position and - in case the spring 15load should result in
being insufficient - the pallet is not mechanically fully safe locked
into the chuck. A further disadvantage of all forgoing mentioned
clamping devices relies in their storage and handling ability: The
Macro system disclosed in the EP 255 042 Al 20has the drawbar
preconnected to the pallet. This is of advantage for example for the
storage of hanging EDM electrodes. For that, grooves in the drawbar
are used for storage in fork receivers in the magazine. Other grooves
in the drawbar are used for the gripping by a pallet changer.
However, for standing pallets a preconnected drawbar is a
disadvantage. Standing pallets are often loaded in 25table chucks in
milling machines or in horizontal spindle chucks in turning machines.
A preconnected drawbar is an obstacle for an easy handling of the
loading process in both cases. Further on, the distance between the
magazine shelves in the pallet changer has to be longer when the
drawbar is preconnected to the pallet (see e.g. EP 195 2922 Al,
functioning without drawbar but with a 30specific pallet of long
dimension). This is in order not to collide with the robot gripper.
The result is a shorter allowable height of the workpieces, leading
to a 3237_S3R_Prio_Application.docx 



8.3.20133 limitation of the capacity of the pallet changer. Pallets
like the ones published in the documents US 5 190 272 or EP 1 068 919
Al allow a shorter distance between the shelves. However, this type
of pallet 5systems do not meet the requirements of clamping without
side forces. This since they don't have a loosely connected drawbar
or similar solution to transmit the clamping force from the chuck to
the pallet in a pure axial way. Clamping chucks must hold the
workpiece pallet with a sufficiently high pull-in 10force with
respect to the external forces e.g. cutting forces from machining.
This is not a problem at machining of EDM electrodes as the copper or
graphite are of soft materials. In other applications such as turning
and milling machines for the working of steel parts sudden high
forces can occur, especially at a tool breakage. In such cases the
workpiece and also the pallet could be damaged. Despite this, 15for
safety reasons it has to be ensured that in the worst case the pallet
holding the workpiece can never get lost from the chuck. This is a
main issue for the present application. It is an object of the
present invention to provide a clamping system with an 20improved
storage and handling ability and additionally a safety locking
function ensuring that the pallet cannot get lost from the chuck in
case the ordinary operational clamping force is overcome for whatever
reason (e.g. due to an incident like a tool breakage or other
circumstances that will lead to very high external forces overcoming
the ordinary clamping mechanism). This objective shall 25also be
reached in devices using loosely connected drawbars to transmit the
clamping force from the chuck to the pallet in a pure axial way or
situations were compressed air is not available. 



The object of the invention is achieved by providing a clamping
device for machine 30tools with an integrated drawbar according to
the features of claim 1. 3237_83R_Prio_Application.docx  8.3.20134 In
the inventive chuck the drawbar is integrated in the chuck and
connected to the separate pallet by a bayonet connection. The drawbar
is rotated by means contained in the chuck, which force the drawbar
to a determined predefined rotational movement. 5Further, in case of
high overload, the drawbar could be pulled out when the clamping
balls are pressed back. Without the inventive means, the pallet could
then get completely loose and eventually be extracted out of the
chuck, leading to severe risk for danger and damage. This problem is
solved by the invention thanks to its safety locking function,
meaning the form-locking mounting of the drawbar in 10the chuck,
impeding mechanically that the drawbar can be pulled out of the chuck
in case the ordinary operational clamping mechanism resp. the
respective exerted clamping forces should be overcome for whatever
reason and couldn't withhold the drawbar in the chuck. 15Although
form-locking mounted, the drawbar is turnable mounted and loosely
positioned in the inner guidance channel 4 of the inventive chuck.
This feature permits a clamping of the pallet without the possibility
to exert any side forces, ensuring therewith the required high
position accuracy of the clamped pallet. The ordinary and operational
clamping function in the inventive chuck is effected with a
20conventional mechanism, e.g. ball clamping. The loosely but
form-locking mounting of the drawbar in the inner guidance channel 4
impedes that the drawbar can be extracted out of the chuck -
particularly against the pull direction of the drawbar - of course
independently if 25the drawbar is in clamping or unclamped condition.
For the clamping operation the drawbar will be turned and connected
therewith to the pallet via its form-lock and pulled-in towards the
chuck with a conventional mechanism. This sequence is reversed at
unclamping. 30 



The inventive safety locking function does by the way not increase
the allowed 3237_S3R_Prio_Application.docx  8.3.20135 cutting force
as it works only after the pallet has lost its z-reference contact
with the chuck. The position accuracy is then also lost. The safety
locking function is thereby only a safety function. 5Apart to the
inventive safety locking function, the invention also presents a
special mechanical solution for the turning and pulling/lifting the
drawbar. The inventive chuck and its function will be explained in
the following with the help of figures illustrating one possible
example of the inventive clamping device. It should be noted, that
the following figures show just one of many possible 10embodiments
for the inventive chuck. The figure la shows a 3D-view of the
clamping chuck 1.1 with integrated drawbar 1.2 according the
invention and a pallet 1.3. The clamping chuck is normally mounted on
the table or on the spindle of a machine tool. The drawbar is
15connected to the pallet by a bayonet connection resp. the bayonet
wings 1.4. The figures 1a and lb illustrate the drawbar in the
rotational form-locking position in respect of the pallet 1.3 (see
position of the bayonet wings 1.4 of the drawbar 1.2). The unlocked
position is reached if the drawbar is turned about 45 degrees
(clockwise). The figure lb shows the same clamping chuck 1.1, drawbar
1.2 and 20pallet 1.3 as displayed in figure la from the top. The
figure 2 shows a cross-section of the clamping chuck 1.1 with pallet
1.3 comprising a chuck housing 2.3, a drawbar 1.2 with upper portion
2.1, having a bayonet connector 2.2 geometry, and a lower portion
2.9, having a tapered portion 254.5 (see also fig. 4a) for the
clamping ball contact. The lower portion has two opposite S-shaped
guiding grooves 2.13. The drawbar 1.2 is loosely mounted in an inner
guidance channel 4 of the chuck 1.1 (see also next figure 3). Two
guiding pins 2.5, with slightly thinner front ends 2.6, are entering
into the guiding grooves 2.13. The guiding pins 2.5 are kept rigidly
fixed in radial holes in the clamping 



30piston 2.7. The clamping piston 2.7 is rotationally locked by the
guiding pins 2.5 as they are going through the guiding openings 2.12
(see figure 2 and 3) allocated in 3237_53R_Prio_Application.docx
8.3.20136 the inner guidance channel 4 (see also next figure 3) of
the chuck 1.1 respectively of the chuck housing 2.3. The springs 2.4
are acting on the clamping piston 2.7, pushing it down to the
clamping position, when compressed air is released via air outlets
(not displayed) out of the pressure chamber 3, similar to the cited
EP 255 5042 Al. An additional clamping force can optionally be
generated by compressed air inlets (not displayed) on the spring
side, also similar to EP 255 042 Al. The chuck 1.1 has a bottom cover
2.10 mounted below the clamping piston 2.7. A compression spring 2.11
is acting between the bottom cover 2.10 and the drawbar 1.2. The
compression spring 2.11 ensures a contact between the drawbar 1.2 and
10the end surface 2.8 of the inner guidance channel 4 (see also fig.
3) when the chuck is in unclamped respectively open condition. This
contact ensures also an axial gap in the bayonet connection between a
pallet and the drawbar 2.1 at the beginning of every clamping,
reference is also made to fig 6a,b. 15The figure 3 shows the chuck
housing 2.3. The face of the housing - see picture on the right side
- is provided with a coupling interface having xyz reference elements
with corresponding reference surfaces for positioning of the pallet.
The x-y reference elements consist of tapered rails 3.3 in a cross.
The z reference elements consists of protruding posts 3.2 with z
surface. The figure shows also 20two grooves 3.1 in the inverted
sleeve forming the inner guidance channel 4. The function of these
grooves is to orientate the chuck bottom cover 2.10 with its openings
(seen in figure 2 or 5) for holding and positioning the clamping
balls. The clamping balls must be correctly placed with respect to
the guiding pins 2.6 and the grooves 3.1 as the balls are pressed
against the inner end contact surface 2.8 25of the inverted sleeve
resp. inner guide channel 4 in clamping condition. The clamping balls
are not in contact with the grooves 3.1. In clamping condition the
drawbar 1.2 is slightly pulled inwards, respectively in direction of
the chuck bottom cover 2.10. The before mentioned axial gap in the
bayonet connection between the pallet to be clamped and the drawbar
1.2 is therewith closed. The guiding 30openings 2.12 for the thinner
portion 2.6 of the pins 2.5 are also shown.
3237_S3R_Prio_Application.docx 



8.3.20137 The figure 4a illustrates a further inventive mechanical
solution for the turning and pulling/lifting the drawbar. The right
figure in fig. 4a shows a cross section of the drawbar. The displayed
drawbar 1.2 has S-shaped guiding grooves 2.13 allowing - suitably
mechanically combined with other elements of the chuck - a partial
5rotation of that drawbar. Each guiding groove 2.13 consists of a
first axially oriented straight groove portion 4.1, an intermediate
angled groove portion 4.2 and a second axially oriented straight
groove portion 4.3. The function of the first groove portion 4.1 is
to ensure that the bayonet is oriented in an unlocked bayonet
position. This allows the bayonet wings 1.4 of the drawbar and pallet
to pass each 10other when the pallet is placed onto the clamping
chuck. The function of the angled groove portion 4.2 is to force the
drawbar to rotate when the guiding pins 2.6 are moved with the
clamping piston at clamping. The degree of rotational motion can be
deliberately chosen and can amount - just as an example - to 45
degrees. The 45 degree motion is particularly suitable in cases when
four bayonet 15wings 1.4 are used. The rotational motion of the
drawbar is intended to lock or open the bayonet connection. The
function of the second groove portion 4.3 is dual. The first function
is to ensure that there is no rotational motion at the exact moment
when the drawbar 2.1 is pulled in by the clamping balls, clamping
therewith the connected pallet. A rotational motion would generate a
torque and 20side forces that both would affect the position accuracy
of the pallet. Further on, to force a rotation of the bayonet
connection pallet - drawbar with existing friction would hinder a
free and reliable movement of clamping piston 2.7 and lead
consequently to jamming of the spring loaded clamping piston 2.7. The
second function of the straight groove portion 4.3 is to ensure that
the drawbar 1.2 cannot 25further rotate and remains in the bayonet
locked position once the chuck clamping occurs via the clamping
balls. This gives the safe holding function. The bayonet connection
remains in locked position, regardless of the magnitude of external
pull-out forces on the pallet. To permit the inventive safety locking
function, the drawbar 1.2 includes in its lower portion a tapered
portion 4.5 for the clamping ball 30contact and a ring shaped axial
stop surface 4.4 which interacts with the end contact surface 2.8 of
the inner guidance channel 4 (see e.g. figure 2). Further
3237_33R_Prio_Application.docx 



8.3.20138 reference is made here to the following figures 6a and 6b.
The figure 4b shows the drawbar 1.2 in a hollow version. The hollow
drawbar has       a through-going channel 4.6. The hollow drawbar
enables a complete hollow 5chuck version as will be showed in figure
7. The figure 5 shows the clamping chuck and pallet of the forgoing
figures in an "exploded" view and cross-section. The shiftable
clamping piston 2.7, its guiding pins 2.5, the chuck housing 2.3, the
clamping balls 5.1 and the bottom cover 2.10 10are well visible. The
figure 6a shows the clamping chuck in open position. The expandable
pressure chamber 3 below the clamping piston is filled with
compressed air through a (not shown) air inlet. The clamping piston
2.7 with guiding pins 2.5 is in 15its upper position. The spring 2.11
is acting on the drawbar 1.2 leading to a contact between the
drawbars 1.2 stop surface 4.4 and the end surface 2.8 of the inner
guidance channel 4 resp. the inverted collar. This contact is a
prerequisite for having a reliable rotational motion of the drawbar -
no friction between drawbar and the separate pallet 1.3 occurs - when
the guiding pins 2.5 are following the 20clamping piston 2.7 upwards
in release resp. unclamping position and likewise downwards at
clamping. The figure 6b shows the inventive chuck in clamped
position. The compressed air was left to escape from the variable
pressure chamber 3, which caused the forces exerted by the springs
2.4 to shift the clamping piston 2.7 downwards. The guiding 25pins
2.5 integrated in the piston 2.7 forced the drawbar 1.2 on the other
hand to a partial rotational motion, form-locking therewith the
separate pallet with the upper drawbar end. The clamping balls 5.1
are acting on the tapered portion 4.5 of the drawbar 1.2 during the
last part of the clamping piston 2.7 motion, pulling the drawbar 1.2
inwards the chuck. The displayed clamping mechanism with the
30clamping balls 5.1 exerts a high pulling-in force on the drawbar.
This pull-in force 



exceeds many times the spring force exerted by the spring 2.11 or
even by the 3237_S3R_Prio_Application.docx  8.3.20139 spring 2.4 and
causes a relatively small movement of the drawbar 2.1 towards the
chuck, closing therewith the axial gap between the drawbar and the
pallet which get in contact with each other. 5In the exceptional case
of very high external pull-out forces, the clamping balls 5.1 are
also forced out in radial direction leading to a small motion upwards
of the clamping piston. In contrast to the known devices of the state
of the art however, the drawbar can just be moved upwards for a very
short distance until the gap marked in figure 6b with "Non contact"
has been closed, meaning until the stop 10surface 4.4 of the drawbar
touches the inner end contact surface 2.8 of the inner guidance
channel. This contact stops the pull-out motion definitely, resulting
in the inventive safety holding function. It should be noted here,
that the bayonet form-lock between the pallet and the drawbar remains
secured against any rotation also during these circumstances thanks
to the groove portions 4.3 foreseen in the  15 drawbar 1.2 and the
guiding pins 2.5 in the clamping piston 2.7. The positioning accuracy
is of course lost if such an exceptional case should occur. This
means that at very high external forces (e.g. tool breakage) the
pallet position is lost but, most important, the pallet cannot
leaving the chuck! 20The figure 7 shows the clamping chuck 1.1 in its
hollow version. The chuck is also provided with the hollow version of
the inventive drawbar (see version according to figure 4b and
foregoing description). The chuck has further a through-going hole
7.1 in the bottom plate 2.10. The hollow chuck could be used for
applications where media (e.g. air, water, electrical power, sensor
signals) are transferred to 25the pallet and workpiece. In other
applications the central channel could be used for placement of an
extended portion of the workpiece e.g. a shank portion or to allow
chip removal as showed for example in the EP 1 741 511 B1, figure 13.
The diameter of the hollowness, by the channel 4.6 in the inventive
drawbar 1.2 and through-going hole 7.1 in the chuck 1.1 resp. bottom
cover 2.10 could vary 30within a wide range and also be large with
respect to the outer diameter of the chuck 1.1.
3237_S3R_Prio_Application.docx  



8.3.201310 The invention relates therefore to clamping devices for
machine tools, which comprise a chuck and a drawbar intended to clamp
separate pallets, whereby the drawbar possesses at least one
projection for entering a form-locking connection 5with a separate
pallet (bayonet-connection) by a rotational motion of the drawbar.
According to the invention the chuck has an inner guidance channel in
which the drawbar is loosely positioned respectively mounted. The
rotational motion of the drawbar is guided and determined by
inventive means contained in the chuck, which interact with said
drawbar. The drawbar is turnable journalled mounted in 10the inner
guidance channel, but on the other hand form-locking designed in
respect to the inner guidance channel of the chuck in that way to
impede the drawbars extraction out of the chuck, in particularly
independent if the drawbar is in clamping or unclamped / open
condition.     In a preferred embodiment of the invention, the
drawbar is designed either as a 15hollow sleeve or as a massive
element. The drawbar can be composed of one or more parts. The
inventive clamping device contains in its inner guidance channel an
end contact surface which faces a corresponding stop surface on the
drawbar. These corresponding surfaces are form-locking designed and
impede therewith the  20 drawbar's extraction out of the chuck
(meaning against the pulling direction of the drawbar). Preferably
the end contact surface is orthogonally aligned to the axis of the
guidance channel in the chuck. According to the invention, the
drawbar has a projection forming the drawbar's stop surface,
preferably that projection is a ring shaped shoulder. However it
could have also different further forms (e.g. a 25projection, a ring
segment formed shoulder etc.) The inventive drawbar has at least one,
preferably two, guiding grooves at its cylindrical surface. These
guiding grooves are preferably S-shaped, most preferably with two
axially oriented and from each other displaced arranged straight
groove portions and one intermediate angled groove portion,
connecting 30both straight groove portions. The guiding grooves
interact with corresponding guiding pins contained in an
3237_83R_Prio_Application.docx  



8.3.201311 inner, preferably annular formed, clamping piston which is
allocated within the chuck housing. The inner clamping piston is
axially shiftable within the chuck housing, however without the
ability to conduct a rotational motion. The guiding pins - allocated
and interacting with the guiding grooves of the drawbar - cause the
5draw bar to fulfill a guided and determined rotational motion around
its own axis once the clamping piston is moved in the axial direction
of the chuck housing (2.3). Preferably the guiding grooves in the
drawbar are dimensioned in such a way to allow a rotational movement
of the draw bar of 45 degrees. The chuck housing has a bottom cover.
The drawbar has a tapered lower end 10section which is in contact
with clamping elements, preferably balls or rollers, allocated
between said tapered lower end section of the drawbar and a also
tapered section of the inner clamping piston. A relative movement of
the inner clamping piston in direction of the bottom cover of the
chuck resp. chuck housing causes the clamping elements to pull and
press the drawbar in the clamping 15chuck. The chuck housing further
contains springs, which are acting on the inner clamping piston,
pressing the inner clamping piston in direction of the bottom cover.
An expandable pressure chamber is formed by the chuck housing, the
bottom cover of the chuck and the shiftable the inner clamping
piston. These elements are of course suitably sealed to impede the
air to escape out of the 20pressure chamber. The pressure chamber
expands, if filled with compressed air. This expansion occurs by
moving the shiftable the inner clamping piston upwards resp. away
from the bottom cover, pressing against the force exerted by the
springs. The movement of the inner clamping piston within the chuck
housing is preferably guided by one or more guiding openings located
in the inner guidance 25channel of the chuck or by others, e.g.
form-locking means, imposing a translative movement (meaning without
rotation) of the clamping piston in axial direction of the chuck
housing. Preferably said guiding openings interact which a section of
the guiding pins attached to the inner clamping piston to allow a
motion of the inner clamping piston in axial direction only.
3237_83R_Prio_Application.docx  



8.3.201312 References 1.1clamping chuck 51.2drawbar 1.3pallet
1.4bayonet wings, projection at the upper drawbar end dedicated for a
form- lock with the pallet 2.1upper portion of the drawbar
102.2bayonet connector 2.3chuck housing 2.4springs 2.5guiding pins
2.6frond end of the guiding pins 2.5 152.7clamping piston 2.8end
contact surface of the inner guidance channel 4 2.9lower portion of
the drawbar 3expandable pressure chamber 3.1grooves in the inverted
sleeve forming the inner guidance channel 4 



203.2z-reference of the chuck 3.3tapered rails for the x/y-reference
of the chuck 2.10bottom cover 2.11compression spring 2.12guiding
openings in the inner guidance channel 4 252.13guiding grooves 4inner
guidance channel of the chuck 1.1 4.1first straight groove portion
4.2angled groove portion 4.3second straight groove portion 304.4stop
surface on the drawbar 4.5tapered portion of drawbar
3237_33R_Prio_Application.docx  8.3.201313 4.6through-going channel
in the hollow drawbar respectively sleeve 5.1clamping balls
7.1through-going hole of the chuck respectively of the bottom cover
2.10 



8.3.201314 Claims 1.Clamping device for machine tools, comprising a
chuck (1.1) and a drawbar (1.2) 5for clamping separate pallets (1.3),
whereby the drawbar (1.2) possesses at least one projection (1.4) for
entering a form-locking connection with a separate pallet (1.3) by a
rotational motion of that drawbar (1.2), whereby the chuck (1.1) has
an inner guidance channel (4) in which the drawbar (1.2) is loosely
positioned 10characterized in that the rotational motion of the
drawbar (1.2) is guided and determined by means (2.7, 2.6, 2.4, 3) in
the chuck (1.1) interacting with the drawbar (1.2, 2.13), whereby the
drawbar (1.2) is turnable journalled mounted in the inner 15guidance
channel (4) but form-locking designed in respect to the inner
guidance channel (4) and in respect of the chuck (1.1) to impede the
drawbars extraction (1.2) out of the chuck, independent if the
drawbar is in clamping or unclamped condition. 202.Clamping device
for machine tools according to claim 1, characterized in that the
drawbar is designed as a hollow sleeve (1.2, 4.6) or as a massive
element (1.2), preferably the drawbar (1.2) is composed of one or
more parts (2.1, 2.9). 253.Clamping device for machine tools
according to claim 1 or 2, characterized in that the inner guidance
channel (4) has an end contact surface (2.8) which faces a
corresponding stop surface (4.4) on the drawbar (1.2) for
form-locking and impeding therewith the drawbar's (1.2) extraction
out of the chuck (1.1) against the pulling direction of the drawbar
(1.2). 30 3237_83R_Prio_Application.docx 



8.3.201315 4.Clamping device for machine tools according to claim 3,
characterized in that the end contact surface (2.8) is orthogonally
aligned to the axis of the guidance channel (4), 5whereby the drawbar
(1.2) has a projection forming the drawbar's stop surface (4.4),
preferably that projection is a ring shaped shoulder.  5.Clamping
device for machine tools according to one of the preceding claims,
characterized in that the drawbar (1.2) has at least one, preferably
two, 10guiding grooves (2.13) at its cylindrical surface. 6.Clamping
device for machine tools according to claim 5, characterized in that
the guiding grooves (2.13) at the cylindrical surface of the drawbar
(1.2) are S-shaped with two axially oriented and from each other
displaced arranged 15straight groove portions (4.1, 4.3) and one
intermediate angled groove portion (4.2), connecting both straight
groove portions (4.1, 4.3). 7.Clamping device for machine tools
according to the claim 5 or 6, characterized in that the guiding
grooves (2.13) interact with corresponding guiding pins 20(2.5)
contained in an inner, preferably annular formed, clamping piston
(2.7) which is allocated within the chuck housing (2.3), whereby the
inner clamping piston (2.7) is axially shiftable within the chuck
housing (2.3) but without having the ability to conduct a rotational
motion. 258.Clamping device for machine tools according to the claim
7, characterized in that the guiding pins (2.5), allocated and
interacting with the guiding grooves (2.13) of the drawbar (1.2),
cause the draw bar (1.2) to fulfill a guided and determined
rotational motion around its own axis once the clamping piston (2.7)
is moved in the axial direction of the chuck housing (2.3),
preferably 30the guiding grooves (2.13) are dimensioned to allow a
rotational movement of the draw bar (1.2) of 45 degrees. 



3237_S3R_Prio_Application.docx  8.3.201316 9.Clamping device for
machine tools according to claims 7 or 8, characterized in that the
chuck housing (2.3) has a bottom cover (2.10), the drawbar (1.2) has
a tapered lower end section (4.5) in contact with clamping elements
(5.1), preferably balls or rollers, allocated between said tapered
lower end 5section (4.5) of the drawbar (1.2) and a also tapered
section of the inner clamping piston (2.7), whereby the last part of
the relative movement of the inner clamping piston (2.7) in direction
of the bottom cover (2.10) causes the clamping elements (5.1), to
pull and press the drawbar (1.2) in the clamping chuck (1.1). 10
10.Clamping device for machine tools according to claim 9,
characterized in that the chuck housing (2.3) further contains
springs (2.4), which are acting on the inner clamping piston (2.7)
pressing the inner clamping piston (2.7) in direction of the bottom
cover (2.10) and 15whereby an expandable pressure chamber (3) is
formed by the chuck housing (2.3), the bottom cover (2.10) and the
shiftable the inner clamping piston (2.7), whereby the pressure
chamber (3) can expand if filled with compressed air by moving the
shiftable the inner clamping piston (2.7) away from the 20bottom
cover (2.10) against the force exerted by the springs (2.4). 11
.Clamping device for machine tools according to claim 9,
characterized in that the movement of the inner clamping piston (2.7)
within the chuck housing (2.3) is guided by one or more guiding
openings (2.12) located in the inner 25guidance channel (4) of the
chuck, preferably said guiding openings (2.12) interact which a
section (2.6) of the guiding pins (2.5) attached to the inner
clamping piston (2.7) to allow a motion of the inner clamping piston
(2.7) in axial direction only. 3012.Clamping device for machine tools
according to one of the preceding claims, characterized in that the
chuck (1.1), preferably its bottom cover (2.10), is 
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or opening (7.1). 3237_S3R_Prio_Application.docx         


