
T 86795 WO MEANS FOR PREVENTING TOOLS FROM BEING
PULLED OUT FROM  TOOL HOLDERS WITH A TOOL HOLDING
FIXTURE The present invention relates to tool holders
comprising a tool holding fixture, in  particular
shrink fit chucks and other chucks for receiving
rotation tools according to  the preamble of patent
claim 1. Tool holders with clamping chucks, in
particular shrink fit chucks, are well known.  They
are being used for clamping tubular tools, turning
tools, milling tools, reaming  tools, and grinding
tools, and similar through a thermally induced shrink
process.  Typically, such shrink fit chucks are
thermally heated by an inductive shrink system,
whereby the inner diameter of the shrink fit chuck is
expanded. When the inner  diameter is enlarged, a
tool to be clamped is inserted into the shrink fit
chuck,  wherein the ratio of the inner diameter of
the shrink fit chuck to the shaft diameter of  the
tool is configured, so that the tool is clamped
torque proof in the shrink fit chuck  after
subsequent cooling of the shrink fit chuck. From WO
01/89758 Al it is known to inductively heat the
sleeve section by means  of an annular coil assembly,
substantially surrounding the sleeve section in a
coax- ial manner. The coil assembly is connected to a
high frequency AC generator and  induces Eddy
currents in the metal sleeve section, which heat the
sleeve section.  In order to avoid scatter flux and
to concentrate the magnetic flux, magnetic flux
concentration elements made of soft magnetic
electrically substantially non- conductive material,
like e.g. ferrite or similar, are disposed at the
faces and at the  outer circumference of the coil
assembly, which direct the magnetic flux generated
by the coil assembly to the sleeve section of the
tool holder, and in particular into  the portion of
the free end of the sleeve section. The problem with
tool holders comprising clamping chucks for rotating
tools which  comprise cylindrical receiving shafts is
the axial migration of the rotation tool along  the
rotation axis of the clamping chuck out of the
clamping chuck during operation. 



T 86795 WO -2- Said axial migration of the rotating
tool is caused by vibrations, which occur while
machining the work piece with the rotating tool. Due
to this detrimental effect, the  work pieces cannot
be machined precisely and according to their
dimensional  specifications. Furthermore, canting the
rotating tool in the work piece or even in  the
clamping chuck receiving the work piece can lead to
dangerous accidents. Un- der non-favorable
conditions, the rotating tool can even leave the
clamping chuck of  the tool holder during operation
in a marginal situation, and thus create a great
hazard for the machine operator. It is thus the
object of the present invention to provide a tool
holder with a clamping  chuck, in particular a shrink
fit chuck or similar, in which an axial migration of
the  rotating tool, like a spiral drill, profile
drill, screw drill including tap, end facing drill,
cutter, etc., is not possible during operation, but
in which the rotating tool is  mounted torque proof,
as well as also axially fixated with respect to the
rotation axis  without any migration out of the
chuck. This object is accomplished according to the
invention through the characterizing  features of
patent claim 1, wherein advantageous improvements of
the invention  are provided by the features of the
dependent claims. According to the invention, a tool
holder according to the invention comprises a
pullout preventer for the tool, which prevents axial
migration of the tool out of the  tool holding
fixture. Thus, the pullout preventer comprises at
least one locking ele- ment and at least one locking
groove corresponding thereto, receiving the locking
element, which interact through form locking. Thus,
the locking element and the  locking groove are at
least partially configured with a ball head profile,
wherein ei- ther the clamping chuck comprises the
locking elements and the tool comprises the  locking
grooves, or vice versa. Furthermore, thus the locking
grooves, which are  disposed starting at the face
side, either on the tool shaft, or in the tool
holder, can  



be provided expanded with reference to the groove
width, in order to thus facilitate  easier insertion
of the tool into the tool holder. T 86795 WO -3- In a
particularly preferred embodiment, the tool holder
comprises at least two ro- tatably supported balls on
the tool holder side, wherein on the side of the
rotation  tool at least two locking grooves at the
shaft of the rotation tool, which correspond  to the
balls, interact in a form locking manner. The two
locking grooves are thus  preferably provided like a
thread at the cylindrical tool shaft starting at the
face side  of the cylinder shaft along the
circumferential surface of the cylinder shaft. Said
locking grooves disposed on the circumferential
surface of the cylinder shaft of the  rotation tool
are provided with a left pitch direction for tools
with a left groove and  are provided with a right
pitch direction for rotation tools with a right
groove. Thus,  the locking grooves can also be
configured in axial direction and thus parallel to
the  rotation axis, wherein this still provides
safety against rotation for the tool. In order to
clamp the rotation tool according to the invention,
like e.g. spiral drills,  profile drills, screw
drills including taps, end facing drills, cutters,
and arbors for  other tools etc. in the clamping
chuck according to the invention, e.g. the shrink fit
chuck of the tool holder, the induction coil is
initially turned on in the shrink fit chuck,  this
means the induction coil is connected to high
frequency AC power. Due to the  Eddy currents
occurring in the sleeve section of the tool holder
generated by induc- tion from the coil surrounding
the tool holder, the sleeve section is quickly heated
up, so that it expands thermally, and thus the inner
diameter of the receiver opening  is enlarged. Now,
the rotating tool can be inserted into the receiver
opening with its  shaft. The face of the rotating
tool thus reaches the balls protruding into the inner
cavity of the receiver opening and stops there.
Depending on the pitch direction of  the locking
grooves of the rotating tool, said tool is now
rotated counterclockwise or  clockwise with respect
to the rotation axis, so that the balls can engage
the ball re- 



ceiving grooves. Further rotation forces a helical
rotation, and thus an axial pull-in  movement of the
rotation tool into the shrink fit chuck or similar,
until the face of the  cylindrical shaft contacts the
shrink fit chuck or until the balls have reached
their  final position in the ball receiving locking
grooves. The induction coil can be turned  off now.
Due to the quick cooling which occurs now, the shrink
fit chuck shrinks  back again to its original size,
which connects the cylindrical shaft torque proof
with  its circumferential surface to the inner
circumferential surface of the receiver open T 86795
WO -4- ing of the shrink fit chuck with a press fit.
Since the rotation direction of the locking  grooves
corresponds to the rotation direction of the rotating
tools during the opera- tion of the tool also under
high load, that means, under high cutting resistance
of  the work piece and under large feeds of the tool
or of the tool table, an axial migra- tion of the
rotation tool along the rotation axis out of the
chuck cannot occur any- more. Through the interaction
of the balls in the tool holder with the ball profile
locking grooves in the tool shaft, and the thread
configuration of said locking  grooves, an axial
locking is accomplished. Said axial locking can only
be released  by rotating the rotating tool against
the operating direction of the rotating tool and
pulling it out of the clamping chuck. A rotation
performed against the operating di- rection of the
rotation tool during operation is thus, however, not
possible when ma- chining the work piece with the
rotating tool. Furthermore, said rotating movement,
due to the torque proof press fit, is not possible
during operation either. Thus, the  rotating tool
cannot move out of the shrink fit chuck or similar.
Thus, the machining remains precise, and the
dimensions can be kept within the  required
tolerances. Since axial migration out of the chuck is
prevented by the pre- sent invention, production can
be run efficiently and more economically, since,
compared to state of the art tool holders with
clamping chucks, very little scrap is  produced.
Additionally, thus another cause for accidents and
thus accident risk for  



the machine operator is excluded. Instead of the
rotatable balls held in a press support in the
clamping chuck, also  cylindrical pins with a partial
or half sphere can be used at one of the faces. These
are disposed in the support bore hole instead of the
balls, wherein these pins either  require a
protruding shoulder, so that the cylindrical pin does
not fall into the inner  cavity of the receiver
opening, or an outer thread which corresponds to the
inner  thread of the support bore hole. Using balls
has the advantage compared to using  cylindrical pins
with a partially spherical or semi-spherical head
that inserting the  rotation tool is easier compared
to cylindrical pins, since the balls are rotatably
sup- ported and cannot cant relative to the
cylindrical shaft. Balls can also be held in the
respective support bore hole using a threaded pin.
Thus, the threaded pin com T 86795 WO -5- prises a
configuration receiving the ball even at its face,
e.g. shaped as a polygonal  recess or as a ball
shaped depression or similar. Instead of the threaded
pin, also  mating pins, bolts or similar can be used.
The pullout preventer according to the invention for
tools, in particular for rotation  tools in tool
holders, with a tool holding fixture is suited in
particular for clamping  chucks, like e.g. draw-in
collet chucks, high precision chucks, hydraulic
expanding  chucks, and shrink fit chucks.
Advantageously, depending on requirements, the
locking grooves in the circumfer- ential surfaces of
the shaft of the tool are configured differently.
Thus, the locking  grooves can comprise a different
locking groove path beginning on the face side. It
can be helical, L-shaped, curved, or formed from
composite paths on an enveloping  surface of a
cylinder, which is straight in portions and/or
curved. In particular, in a  helical locking groove
path, the direction of rotation has to correspond to
the direc- tion of rotation of the grooved tool. This
means, for a left grooved tool, the helical  locking
groove has to have a left pitch direction; for a
right grooved tool, on the  



other hand, the locking groove has to have a right
pitch direction. Therefore, there  is a locking
effect of the pullout preventer. In another
embodiment, the shaft of the tool comprises an outer
thread at the end,  and the tool holding fixture of
the tool holder comprises an inner thread correspond-
ing thereto. In this case, the pullout preventing
feature is implemented using the  outer thread at the
tool, which has a left pitch direction for a left
grooved tool, and a  right pitch direction for a
right grooved tool. In this embodiment, locking
elements  and locking grooves become obsolete. In a
particularly preferred embodiment, the support bore
holes, which receive the  locking elements, are
configured preferably from the outer circumferential
surface of  the tool holder until into the inner
cavity of the tool holder receiving the tool. Thus,
said support bore holes can be configured
perpendicular to the rotation axis of the  tool
holder and so that they intersect the rotation axis,
and/or tangentially adjacent T 86795 WO -6- to the
inner circumferential surface of the cavity which
receives the tool. Preferably,  the longitudinal axes
of the support bore holes are configured at the same
angle,  and in particular in a plane perpendicular to
the rotation axis of the tool. In another
particularly preferred embodiment, in particular for
tool holders with  shrink fit chuck, balls are
supported as locking elements in a ball retainer.
Thus,  the support bore holes for the respective
balls in the ball retainer comprise a  smaller bore
hole diameter with respect to the inner
circumferential surface than the  diameter of the
support bore hole. Thus, the balls cannot fall to the
inside into the  interior of the tool holder, but
they only reach over the inner portion of the ball
re- tainer. The ball retainer can thus either be
inserted as a separate component in an  interlocking
manner into the inner cavity of the tool holder, or
it can be machined  into a sleeve. Thus, the sleeve
comprises the respective support bore holes with  the
smaller support bore hole diameters located towards
the inner cavity. The  



sleeve can thus be pressed or shrunk into the inner
cavity of the tool holding fixture,  welded to the
tool holder, held in a form locking manner by
additional threaded pins,  and/or fixated with
locking elements and locking grooves at the sleeve,
as they are  described according to the invention at
the shaft of rotation tools. In a particularly
preferred embodiment, in particular for shrink fit
chucks, the pullout  preventer comprises an
additional device, which facilitates a support of the
tool by  the pullout preventer without clearance.
Thus, the tool is pressed into the tool hold- ing
fixture out of the tool holder by a force imparting
element, which is disposed e.g.  concentric to the
rotation axis of the tool at the bottom of the bore
hole of the tool  holding fixture. Thus, the pullout
preventer contacts the tool without clearance.  Since
even a small clearance between the pullout preventer
and the tool allows the  tool a certain mobility,
which can also lead to damages of the tool edges. In
par- ticular, compression springs in the form of coil
springs, conical springs, disk springs,  and disk
spring packets, and/or elastic or rubber elastic
elements can be used as  force imparting elements. T
86795 WO -7- In another particularly preferred
embodiment of a tool holder with a minimum vol- ume
lubrication, said tool holder comprises at least one
transfer piece for the mini- mum volume lubrication,
which comprises at least one, preferably plural
channels  for the pressure buildup or for the
pressure compensation. For such a tool holder  with
such a transfer piece, additional protection may be
applied for separately from  the pullout preventer.
The transfer piece preferably provided as a tube,
which can  be also comprised of plural components, is
preferably formed with a radial flange,  and
preferably movably received and guided in a bore hole
disposed in the tool  holder. The tube, which can
also comprise different cross section profiles, is
pref- erably supported in the tool holder preloaded
by a coil spring, wherein the cylindri- cal shaft of
the tube preferably reaches through the coil spring.
Certainly, also  



other force applying elements, like tension spring,
conical spring, disk spring, and/or  elastic elements
and their combinations are possible. The coil spring
is preferably  disposed between the radial flange of
the tube and e.g. a bottom stop in the tool  holder,
whereby the tube is supported preloaded relative to
the tool holder. The  transfer piece is preferably
supported in the bore hole, so it is sealed. Thus,
the  tool holder comprises at least e.g. one shaft
seal and/or additional seal elements,  like seal
rings, seal lips, etc., concentric to the bore hole
for the transfer piece or for  the tube, wherein said
seal elements can also be disposed in the tool holder
and/or  at the transfer piece or at the tube itself.
The channels provided in the form of  pass-through
bore holes, in particular with circular cross section
profile, wherein  also other cross section profiles
are possible, are preferably disposed in the radial
flange of the transfer piece, so that the transfer
bore holes in the transfer piece are  connected to
the transfer bore hole in the radial flange of the
transfer piece. Along  the cylindrical
circumferential surface of the radial flange of the
transfer piece, a  radial recess is disposed.
Therein, an annular membrane is embedded preferably
in a form locking manner, which corresponds to the
radial cutouts and which is  preferably shaped as a
section of an enveloping surface of a cylinder. Thus,
the  circumferential surface recess, in particular
provided as a groove, and also the  cross section of
the membrane embedded in the groove preferably
corresponding  thereto, can e.g. comprise or a
partial ball head profile or other profiles. The
annu- lar membrane is preferably formed from an
elastic material, in particular from a rub T 86795 WO
-8- ber elastic material, but also other materials
are possible, like e.g. carbon fiber ma- terial,
plastics, Teflon and flexible metals. The channels
for the pressure compen- sation or for pressure
venting or pressure buildup are thus in particular
connected  to the membrane and to the inner cavity of
the transfer piece. When pressure is  built up in the
tool holder, the membrane thus cambers in radial
direction, and thus  



attaches to the circumferential surface of the
receiver bore hole of the tool holder.  Thus, the
transfer piece is locked against axial movement.
Subsequently, embodiments of the invention are
described with reference to sche- matically depicting
figures, in which: Fig. 1 shows a sectional view of
the tool holder according to the invention,
comprising a shrink fit chuck with a separate end
mill cutter, which is  provided with locking grooves
and which is not yet clamped; Fig. 2 shows a
sectional view of the tool holder according to the
invention,  comprising a shrink fit chuck with an end
mill cutter according to the  invention clamped
therein; Fig. 3 shows a sectional view of the tool
holder according to the invention,  comprising a
shrink fit chuck with an end mill cutter according to
the  invention clamped therein; Fig. 4 shows a
sectional view of the tool holder according to the
invention,  comprising a high precision chuck and an
end mill cutter according to  the invention clamped
therein; Fig. 5 shows a sectional view of the tool
holder according to the invention,  comprising a
hydraulic expanding chuck with end mill cutter
according  to the invention clamped therein; T 86795
WO -9- Fig. 6 shows a sectional view of the tool
holder according to the invention,  comprising an end
mill cutter according to the invention clamped
therein, where the tool comprises an exterior thread,
which is  threaded into a corresponding interior
thread of the tool holder; Fig. 7 shows a sectional
view of the tool holder according to the invention,
comprising balls as locking elements, which are
secured by threaded  pins; 



Fig. 8 shows a sectional view of the tool holder
according to the invention,  comprising balls as
locking elements, which are secured by threaded
pins, where the balls are partially recessed into the
threaded pins; Fig. 9 shows a sectional view of the
tool holder according to the invention,  comprising
balls as locking elements which are secured by
cylindrical  pins in the press fit; Fig. 10 shows a
sectional view of the tool holder according to the
invention,  comprising a one-piece locking element,
which is a threaded pin with  a ball shaped embossing
at one of its faces; Fig. 11 shows a sectional view
of the tool holder according to the invention,
comprising one-piece locking elements, which are
cylindrical pins with  a ball shaped embossing at one
of the faces in a press fit; Fig. 12 shows a
sectional view of the tool holder according to the
invention  with balls in a separate ball retainer and
a sleeve adjacent thereto;  Fig. 13 shows a sectional
view of the tool holder according to the invention,
comprising balls, which are disposed in a ball
retainer, which is ma- chined into the sleeve,
wherein the sleeve is pressed in or shrunk in; T
86795 WO -10- Fig. 14 shows a sectional view of the
tool holder according to the invention  from Fig. 13,
wherein the sleeve is welded to the tool holder; Fig.
15 shows a sectional view of the tool holder
according to Fig. 13, where  the sleeve is
mechanically fixated by threaded pins with a conical
dome; Fig. 16 shows a sectional view of the tool
holder according to the invention,  comprising a
slotted sleeve, which receives the balls, and where
the  sleeve is provided with locking grooves and held
at the tool holder by  additional balls and threaded
pins; 



Fig. 17 shows a sectional view of the tool holder
according to the invention,  comprising a conical
spring for a pullout preventer without clearance;
Fig. 18 shows a sectional view of the tool holder
according to the invention, comprising a length
adjustment screw, which is formed from rubber
elastic material; Fig. 19 shows a sectional view of
the tool holder according to the invention,
comprising a length adjustment screw, which comprises
an element  made of rubber elastic material; Fig. 20
shows a sectional view of the tool holder according
to the invention,  comprising a minimum volume
lubrication, balls as locking elements,  and a
membrane made of rubber elastic material; Fig. 21
shows a sectional view and a side view of the tool
holder according to  Fig. 20 according to the
invention with a tangential disposition of the
locking elements; T 86795 WO -11- Fig. 22 shows an
enlarged illustration of a portion of Fig. 20 of the
tool holder  according to the invention with the
membrane and a pressure channel  in the transfer
piece. Fig. 1 shows the tool holder 1 schematically
in a sectional view and an exemplary  end mill cutter
2, which are disposed relative to one another with
respect to a rota- tion axis 3. The tool holder 1
thus comprises at least two, preferably three or
four,  balls 4. The ball is thus disposed in a
support bore hole 5, which is disposed per-
pendicular to the rotation axis 3, and thus to the
longitudinal axis in the sleeve sec- tion 6 of the
tool holder 1. Said support bore hole 5 is a
pass-through bore hole and  extends from the outside
of the sleeve section 6 to the inner circumferential
surface  of the receiver opening 7, which is disposed
concentric with the rotation axis 3 in  the tool
holder 1. The front support side 8 of the support
bore hole 5 is provided in  



the shape of a spherical cap or configured according
to the ball shape of the ball 4,  so that the ball 4
partially protrudes into the inner cavity of the
receiver opening 7.  The ball 4 is held by a threaded
pin 9 in its forward position, thus in a position
pro- truding into the inner cavity of the receiver
opening 7. Thus, the support bore hole  5 comprises
an inner thread corresponding to the outer thread of
the threaded pin  9. Thus, the length of the threaded
pin 9 does not protrude beyond the outer sur- face of
the sleeve section 6. The threaded pin 9 thus
comprises a hexagonal hole  10 for an Allen wrench.
The end mill cutter 2 comprises the helical locking
grooves  13, 14 on its cylinder shaft 11 proximal to
the face 12. They comprise a ball shaped  profile,
which corresponds to the ball shape of the ball 4. In
order to completely  clamp the end mill cutter in the
tool holder, the tool holder has to be rotated
accord- ing to the rotation direction 15 during
insertion of the end mill cutter, so that the end
mill cutter 2 is rotated into the receiver opening 7
in a helical motion until the end  mill cutter 2 has
reached a stop. Fig. 2 schematically illustrates a
tool holder 1 in a sectional view, in which the end
mill cutter 2 is completely clamped in. The end mill
cutter 2 is disposed up to its  stop with its
cylindrical shaft 11 in the receiver opening 7. Thus,
the ball 4, which is  supported by the threaded pin
9, engages the locking groove 13 or 14. In this T
86795 WO -12- graphic sectional view, the cylinder
shaft 11 is press fitted in the receiver opening 7,
this means, the induction coil (not shown in the
drawing) is turned off and the shrink  fit chuck of
the tool holder 1 is cooled down and shrunk back to
its original size. As  clearly visible in Fig. 2, an
axial movement of the end mill 2 along the rotation
axis 3  cannot be performed, since the ball 4 is
located in the ball shaped locking groove  13 or 14
in the cylinder shaft 11, so that a movement along
the rotation axis 3 is  blocked. Thus, the
interaction between the ball 4 and the locking groove
13 or 14 is  depicted in the form of a lock. In order
to remove the end mill 2 cutter from the tool  



holder 1, the end mill 2 after switching on the
induction coil only has to be rotated  against the
rotation direction 15 (re. Fig. 1), and pulled in
axial direction along the  rotation axis 3 out of the
tool holder 1. In the subsequent figures, viable
embodiments are illustrated, showing how the  pullout
preventer is configured in other state of the art
clamping tools. Fig. 3 shows a typical draw-in collet
chuck with cap nut with the pullout preventer  with
the locking grooves and balls in a schematic
sectional view. Fig. 4 shows a high precision chuck
with the pullout preventer according to the in-
vention through locking grooves and balls. Fig. 5
shows a typical hydraulic expansion chuck with the
pullout preventer accord- ing to the invention
through locking grooves and balls in a schematic
sectional view.  Fig. 6 shows a tool holder provided
as shrink fit chuck in a schematic sectional  view,
where the end mill cutter is bolted to the tool
through a thread 16. Through  this threaded
connection, which is configured with a left pitch
direction for a left  grooved tool, and a right pitch
direction for a right grooved tool, an axial pullout
pre- vention of the tool from the tool holder is
implemented. T 86795 WO -13- Fig. 7 shows a shrink
fit chuck in a schematic sectional view with locking
elements  in the form of balls 4, which are held in
the respective support bore holes 5 with  threaded
pins 9. The threaded pin 9 thus comprises a blunt
face. Fig. 8 shows a shrink fit chuck with locking
elements configured as balls 4 in a  purely schematic
sectional view, where the balls are held in the
support bore holes  5 by threaded pins 9. The
threaded pin 9 comprises a recess 17 on the face
receiv- ing the ball 4. The recess 17 is configured
as a dead hole or e.g. configured as  bushing with an
interior hexagonal shape corresponding to the
diameter of the ball.  Fig. 9 shows a shrink fit
chuck with locking elements provided as balls 4 in a
purely  schematic sectional view, where the balls are
held in the support bore holes 5 by  



alignment pins 18. Due to the press fit between the
alignment pin 18 and the sup- port bore hole 5, the
locking elements provided as balls 4 are fixated in
their posi- tion. Fig. 10 shows a shrink fit chuck
with one-piece locking elements 19 in a purely
schematic sectional view. The locking element 19 is a
threaded pin, which com- prises a semi-spherical head
20 at one of its faces. Fig. 11 shows a shrink fit
chuck with a one-piece locking element 19 in the
support  bore holes 5 in a purely schematic view. The
one-piece locking elements 19 are  alignment pins,
which are connected to the shrink fit chuck through a
press fit. The  one-piece locking elements 19
comprise a semi-spherical head 20 on one of their
faces. Fig. 12 shows a shrink fit chuck with locking
elements in the form of balls 4 in a  purely
schematic sectional view. The balls 4 are supported
in a ball retainer 21.  Thus, the ball retainer 21 is
disposed at the bottom of the receiver opening 7.
Adja- cent thereto, there is a sleeve 22. In the
retainer 21, the balls 4 are recessed,  which are
pressed by the retainer to the radial outside. Thus
the balls 4 are thus  pressed against a shoulder,
which is disposed between the receiver opening 7 and
T 86795 WO -14- a rotation relief at the end of the
receiver opening 7. The balls 4 can be radially
supported at said shoulder. When the tool is shrunk
in, the balls 4 are supported  towards the inside and
can secure the tool 2 as well as the sleeve 22
against an  axial pullout. Fig. 13 shows a shrink fit
chuck with balls 4 in a purely schematic sectional
view,  where the balls are disposed in a sleeve 22 in
the left section of the sleeve and in  the receiver
opening 7. The left section of the sleeve 22 thus
functions as a ball  retainer for the balls 4. The
support bore holes 5 for the balls 4 in the sleeve 22
comprise a smaller diameter with reference to the
inner cylindrical circumferential  



surface of the sleeve 22, than the diameter of the
balls or the diameter of the sup- port bore hole.
Thus, the balls 4 can protrude into the inner cavity
but they cannot  fall in. The sleeve 22 is either
shrunk or pressed into the chuck. Fig. 14 shows a
shrink fit chuck with balls 4 in a sleeve 22 in a
purely schematic  sectional view. The sleeve 22 is
connected to the sleeve section 6 by a weld 23.  The
weld of the sleeve 22 with the shrink fit chuck can
thus be performed in spots in  sections or annular as
a closed- or Y-weld. Fig. 15 shows a shrink fit chuck
with balls 4 in a sleeve 22 in a purely schematic
sectional view. In this embodiment, the sleeve 22 is
fixated to the tool holder by  threaded pins 24.
Thus, the threaded pins 24 e.g. comprise a conical
cap. Cer- tainly also other embodiments, like e.g. a
ball head, are possible. The sleeve 22  comprises
indentations 25 corresponding to the face
configuration of the threaded  bolts 24, where said
indentations are configured corresponding to the face
cap con- figuration of the threaded pins 24. In the
present embodiment, said indentations 25  are
configured conical. In order to fixate the sleeve 22
at the tool holder, at least  one threaded pin 24
with a conical face configuration or with an overall
conical con- figuration is necessary. Preferably,
three, in particular four threaded bolts for fixat-
ing the sleeve 22 are disposed at the tool holder. T
86795 WO -15- Fig. 16 shows a shrink fit chuck with
the locking elements provided as balls 4, dis- posed
in the sleeve 22, in a purely schematic sectional
view. The sleeve 22 is thus  configured thicker than
in the preceding figures. Therefore, the sleeve 22 is
slotted  (not shown in the drawing). In this
embodiment, the sleeve 22 is also connected to  the
tool holder by balls. Thus, locking grooves 27
corresponding to the balls are  disposed in the left
portion of the sleeve 22, where said grooves have a
profile cor- responding to the balls. The same way as
the tool is axially fixated in the shrink fit  chuck
through the interaction of locking elements and
locking grooves, the sleeve  



22 is axially fixated through balls 26 as locking
elements with locking grooves 27 in  the outer
circumferential surface of the sleeve 22. The balls
26 are thus disposed  in support bore holes 28, which
in turn connect threaded pins 29 amongst one an-
other by a thread. Also in this case, the support
bore hole 28 comprises a smaller  diameter in the
inner portion in the direction towards the receiver
opening 7, than  the diameter of the support, which
corresponds to the ball diameter of the ball 26.
Thus, the balls 26 cannot fall into the interior
cavity, but they protrude into it. Fig. 17 shows a
shrink fit chuck with an axial pullout preventer
according to Fig. 2 in  a purely schematic sectional
view. Additionally, the tool holder comprises a
conical  spring 30, which is disposed between the
face side 12 of the cylinder shaft 11 of the  end
mill cutter 2 and the bottom 31 of the receiver
opening 7. The compression  spring provided as a
conical spring 30 thus presses onto the face 12 of
the end mill  2 cutter in the direction of the
rotation axis 3 out of the tool holder 1. Thus, a
possi- ble clearance or manufacturing tolerances of
the locking grooves in the circumfer- ential surface
of the cylinder shaft 11 and the respective position
of the balls 4 in  the tool holder 1 are eliminated,
in as far as the end mill cutter 2 is additionally
locked in axial direction by the force of the conical
spring 3. Thus, also a small  clearance between the
axial pullout preventer and the tool can be
eliminated. Thus,  there is no risk to additionally
damage the cutting edges of the tool during opera-
tion, due to small manufacturing tolerances. Fig. 18
shows a shrink fit chuck with the locking elements in
the form of balls 4 in a  purely schematic sectional
view. Herein, a pullout prevention of the tool
without T 86795 WO -16- clearance is performed after
shrinking in through the use of a length adjustment
screw 32, which is preferably made of a rubber
elastic material. Corresponding to  the length
adjustment screw 32, a corresponding inner thread 33
is formed in the  tool holder. In Fig. 18, another
embodiment for the path of the locking groove is  



shown. In this embodiment, the locking groove 34 is
provided in the shape of an  "L", but starting at the
face 12 of the cylinder shaft 11. Thus, a quasi
bayonet lock  for an axial safety is provided as a
pullout safety for the tool from the tool holder.
Fig. 19 shows a shrink fit chuck from Fig. 18 in a
purely schematic sectional view,  wherein an elastic
element 35 is integrated therein, concentric to the
length adjust- ment screw 32. In this case, the
elastic element 35 is preferably made of a rubber
elastic material. The pullout prevention without
clearance is performed through the  compression
force, which is imparted through the length
adjustment screw 32 to the  elastic element 35
through the face 12 to the end mill cutter 2. Fig. 20
shows a shrink fit chuck with a minimum volume
lubrication (MMS) in a  purely schematic sectional
view. The axial pullout prevention is performed by
lock- ing elements 36, which are in turn provided as
balls. Concentric to the rotation axis  in the
interior of the shrink fit chuck, there is a movable
tube 37, which is the trans- fer piece for the
minimum volume lubrication. The tube 37 is pressed
against the  tool shaft (not shown in the drawing)
due to the spring force of a coil spring 38. In  Fig.
20, two possible end positions of the tube 37 are
shown. The contact surface  of the tube disposed on
the right with the tool shaft is provided conical in
the shape  of a radial tubular flange 39. The coil
spring 38 is thus concentrically permeated by  the
tube 37. The coil spring 38 is disposed between the
bottom 31 and the cone  section shaped
circumferential surface of the tube 37 at the radial
neck flange. Fig.  21 illustrates the tangential
disposition of the locking elements 36 in the tool
holder  along the section line A-A of Fig. 20 in a
purely schematic sectional view. Fig. 22  shows an
enlarged detail of Fig. 20, which is marked by a
dashed line. In a radial  neck flange 39 of the tube
37, pass-through bore holes 40 are disposed, which
ex- tend from the inner diameter of the tube 37 to
the outer circumferential surface 41  of the radial
tubular flange 39. Along the cylindrical
circumferential surface 41 of T 86795 WO -17- 



the radial tubular flange 39 of the tube 37, a
concentric cylinder surface shaped re- cess 42 is
disposed, whose width is preferably smaller than the
width of the cylin- drical circumferential surface 41
of the tubular flange 39. Corresponding to the re-
cess 42, an annular membrane 43 formed as a section
of an enveloping surface of  a cylinder is disposed,
which is formed flush with the outer cylindrical
circumferen- tial surface 41 of the tubular flange
39. The membrane 43 is thus preferably formed  from a
rubber elastic material. Said membrane 43 along the
circumferential surface  41 seals the tube 37 against
the wall of the receiver opening 7 of the shrink fit
chuck. The bore holes 40, which radially lead to the
inside of the membrane 43,  pass the air pressure
onto the membrane 43, which is thus pressed against
the wall  7 of the bore hole. Through the pressure
buildup, the membrane cambers in radial  direction
and thus attaches to the inner circumferential
surface of the receiver open- ing 7 of the tool
holder. Thus, the tube 37 is secured as a transfer
piece for the  minimum volume lubrication against
axial displacement. Through the movable tube  37, the
lubricant mist can be conducted to the tool without
loss. T 86795 WO -18- PATENT CLAIMS  What is claimed
is: 1. A tool holder comprising a tool holding
fixture, preferably a clamping chuck,  and a shaft of
a tool received therein, in particular of a rotation
tool, wherein  the tool holder comprises a pullout
preventer, locking against an axial migra- tion of
the tool out of the tool holder. 2. A tool holder
according to claim 1, wherein the pullout preventer
comprises  at least one locking element and a locking
groove which corresponds thereto  and receives the
locking element which interact with one another in a
form  locking manner. 3. A tool holder according to
claim 1 or 2, wherein the locking element and the  



locking groove are configured at least partially as a
ball head. 4. A tool holder according to claim 1, 2
or 3, wherein the clamping chuck com- prises the
locking element and the tool comprises the locking
groove or vice  versa. 5. A tool holder according to
one of the preceding claims, wherein the clamping
chuck preferably is a draw in collet chuck, a high
precision chuck, a hydraulic  expanding chuck, or a
shrink fit chuck. 6. A tool holder according to one
of the preceding claims, wherein the tool, in
particular the rotation tool, comprises at least one,
preferably two, in particu- lar preferably four
locking grooves. 7. A tool holder according to claim
6, wherein the locking grooves are disposed  in the
circumferential surface of the tool shaft, where the
locking grooves  starting from the face extend to at
least one partial section of the shaft. T 86795 WO
-19- 8. A tool holder according to claim 7, wherein
the path of the locking groove is  helical, L-shaped,
curved, or configured from composite, partially
straight  and/or curved cylinder surface paths. 9. A
tool holder according to claim 8, wherein the helical
locking groove path  has a left pitch direction for a
tool with a left groove, and a right pitch direc-
tion for a tool with a right groove. 10. A tool
holder according to one of the preceding claims,
wherein the shaft of  the tool comprises an outer
thread at its end, where the outer thread has a  left
pitch direction for a tool with a left groove, and
has an outer thread with  right pitch direction for a
tool with a right groove, and the tool holder com-
prises an inner thread corresponding thereto. 11. A
tool holder according to one of the preceding claims,
wherein the disposi- tion of the locking elements in
the tool holder and, corresponding thereto, the  



disposition of the locking grooves in the tool are
preferably disposed at the  same angle. 12. A tool
holder according to one of the preceding claims,
wherein the locking  elements are disposed in the
tool holder, in particular in a plane perpendicu- lar
to the rotations axis of the tool. 13. A tool holder
according to one of the preceding claims, wherein the
locking  elements in the tool holder are balls, pins,
bolts, and/or threaded pins, which  comprise at least
one and at least partially ball shaped convex face
configu- ration. 14. A tool holder according to claim
13, wherein the locking elements in the tool  holder
are preferably made of stainless steel alloy, where
preferably at least T 86795 WO -20- the balls and/or
the partially ball head shaped portion of the locking
elements  is hardened. 15. A tool holder according to
one of the preceding claims, wherein the locking
elements are supported in the support bore holes in
the tool holder, where  the support bore holes
preferably extend continuously from the outer circum-
ferential surface up to the inner cavity of the tool
holder receiving the tool,  and where they are either
configured perpendicular to the rotation axis of the
tool holder and/or tangentially adjacent to the inner
circumferential surface of  the inner cavity
receiving the tool. 16. A tool holder according to
one of the preceding claims, wherein the locking
elements are held in the support bore holes,
preferably by threaded pins  and/or by a press fit
and/or the locking elements are configured with an
exte- rior thread, which is configured corresponding
to the inner threads configured  in the support bore
holes. 17. A tool holder according to one of the
preceding claims, wherein the locking  



elements in their supported position in the support
bore holes reach with the  ball head shaped
configuration at least partially into the interior
cavity of the  tool holder receiving the tool. 18. A
tool holder according to one of the preceding claims,
wherein the locking  elements, in particular balls,
are held in tool holders, in particular in shrink fit
chucks, in at least one ball retainer, where the
support bore holes for the  balls of the ball
retainer comprise a smaller diameter with reference
to the in- side than the support bore hole diameter.
19. A tool holder according to claim 18, wherein the
tool holder comprises at  least one ball retainer in
the interior of the tool holder, wherein the ball re-
tainer is a separate component, machined into a
sleeve, or a sleeve compris- ing a ball retainer,
where the sleeve is pressed in, shrunk in, welded to
the T 86795 WO -21- tool holder, held by threaded
pins in an interlocking manner, and/or fixated at
the sleeve by locking elements and locking grooves.
20. A tool holder according to one of the preceding
claims, wherein the tool is  held by the pullout
preventer, in particular held in shrink fit tools,
axially with- out clearance by force imparting
elements, in particular by at least one com- pression
spring, conical spring, coil spring, disk spring, and
spring packets,  and/or rubber elastic elements. 21.
A tool holder according to one of the preceding
claims, wherein the tool is  held by the pullout
preventer, in particular in chucks with minimum
volume  lubrication held without clearance in axial
direction, where the transfer piece  for the minimum
volume lubrication comprises at least one
pass-through  bore hole in the conical radial flange
portion, the radial flange of the transfer  piece
comprises a radial recess along its cylindrical
enveloping surface,  wherein corresponding thereto, a
cylinder enveloping surface section shaped  



annular membrane is embedded preferably in a form
locking and flush man- ner, so that it touches,
preferably configured from rubber elastic material,
where the pass-through bore holes extend radially
from the inner cavity of  the transfer piece to the
membrane. T 86795 WO -22- REVISED PATENT CLAIMS filed
with the International Office on September 19, 2007
(09.19.2007)  What is claimed is: 1. A tool holder
with a tool holding fixture, preferably a clamping
chuck, and a  shaft of a tool received therein, in
particular of a rotation tool, wherein the  tool
holder comprises a pullout preventer, locking against
an axial migration  of the tool out of the tool
holder. 2. A tool holder according to claim 1,
wherein the pullout preventer comprises  at least one
locking element and at least one locking groove which
corre- sponds thereto and receives the locking
element, which interact with one an- other in a form
locking manner. 3. A tool holder according to claim
2, wherein the locking element and the lock- ing
groove are configured at least as a partial ball
head. 4. A tool holder according to claim 2 or 3,
wherein the clamping chuck com- prises the locking
element and the tool comprises the locking groove or
vice  versa. 5. A tool holder according to one of the
claims 2 through 4, wherein the tool, in  particular
the rotation tool, comprises at least one, preferably
two, particularly  preferably four, locking grooves.
6. A tool holder according to claim 5, wherein the
locking grooves are disposed  in the circumferential
surface of the tool shaft, where the locking grooves
starting at the face side extend at least over a
partial section of the shaft. 



T 86795 WO -23- REVISED SHEET (ART. 19) 7. A tool
holder according to claim 6, wherein the path of the
locking groove is  helical, L-shaped, curved, or
configured from composite, partially straight  and/or
curved cylinder surface paths. 8. A tool holder
according to claim 7, wherein the helical locking
groove path  has a left pitch direction for a tool
with a left groove, and a right pitch direc- tion for
a tool with a right groove. 9. A tool holder
according to one of the claims 2 through 8, wherein
the disposi- tion of the locking elements in the tool
holder and, corresponding thereto, the  disposition
of the locking grooves at the tool are preferably
disposed at the  same angle. 10. A tool holder
according to one of the claims 2 through 9, wherein
the locking  elements are disposed in the tool
holder, in particular in a plane perpendicu- lar to
the rotation axis of the tool. 11. A tool holder
according to one of the claims 2 through 10, wherein
the lock- ing elements in the tool holder are balls,
pins, bolts, and/or threaded pins,  which comprise at
least one and at least partially ball shaped convex
face  configuration. 12. A tool holder according to
claim 11, wherein the locking elements in the tool
holder are preferably made of stainless steel alloy,
where at least the balls  and/or the partially ball
head shaped portions of the locking elements are
hardened. T 86795 WO -24- REVISED SHEET (ART. 19) 13.
A tool holder according to one of the claims 2
through 12, wherein the lock- 



ing elements are supported in the support bore holes
in the tool holder,  where the support bore holes
preferably extend continuously from the outer
circumferential surface into the inner cavity of the
tool holder receiving the  tool, and where they are
either configured perpendicular to the rotation axis
of the tool holder and/or tangentially adjacent to
the inner circumferential sur- face of the inner
cavity receiving the tool. 14. A tool holder
according to claim 13, wherein the locking elements
are held in  the support bore holes, preferably by
threaded pins and/or by a press fit  and/or the
locking elements are configured with exterior
threads, which are  configured corresponding to the
inner threads configured in the support bore  holes.
15. A tool holder according to claim 13 or 14,
wherein the locking elements in  their supported
position in the support bore holes reach with the
ball head  shaped configuration at least partially
into the interior cavity of the tool holder
receiving the tool. 16. A tool holder according to
one of the claims 2 through 15, wherein the lock- ing
elements are balls, which are held in tool holders,
in particular in shrink fit  chucks, in at least one
ball retainer, where the support bore holes for the
balls of the ball retainer comprise a smaller
diameter with reference to the in- side. than the
support bore hole diameter. 17. A tool holder
according to claim 16, wherein the tool holder
comprises at  least one ball retainer in the interior
of the tool holder, where the ball retainer  is a
separate component, machined into a sleeve, or it is
a sleeve comprising  a ball retainer, where the
sleeve is pressed in, shrunk in, welded to the tool T
86795 WO -25- REVISED SHEET (ART. 19) holder, held by
threaded pins in an interlocking manner, and/or
fixated at the  



sleeve by locking elements and locking grooves. 18. A
tool holder according to one of the preceding claims,
wherein the tool is  held by the pullout preventer,
in particular in shrink fit tools, held axially with-
out clearance by force imparting elements, in
particular by at least one com- pression spring,
conical spring, coil spring, disk spring, and spring
packets,  and/or rubber elastic elements. 19. A tool
holder according to claim 18, wherein the tool is
held by the pullout  preventer, in particular in
chucks with minimum volume lubrication, without
clearance in axial direction, where the transfer
piece for the minimum volume  lubrication comprises
at least one pass-through bore hole in the conical
ra- dial flange portion, the radial flange of the
transfer piece comprises a radial  recess along its
cylindrical enveloping surface, where corresponding
thereto,  a cylinder enveloping surface section shape
annular membrane is embedded  preferably in a form
locking and flush manner, so that it touches,
preferably  configured from rubber elastic material,
wherein the pass-through bore holes  extend radially
from the inner cavity of the transfer piece to the
membrane. 20. A tool holder according to one of the
preceding claims, wherein the shaft of  the tool
comprises an outer thread at its end, where the outer
thread has a  left pitch direction for a tool with a
left groove, and has an outer thread with  right
pitch direction for a tool with a right groove, and
the tool holder com- prises a corresponding inner
thread. 21. A tool holder according to one of the
preceding claims, wherein the clamping  chuck is a
draw-in collet chuck, a high precision chuck, a
hydraulic expand- ing chuck, or a shrink fit chuck. 


