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DESCRIPTION

The present invention relates to a tool device, which is suited to be used
with a machine tool, and in particular with a hand guided machine tool having a

driving device moving around a driving axis.

The invention will be described below mainly using the example of a tool
device, which is suited for the use with a machine tool, and in particular for the
use with a hand guided machine tool that has a driving device rotating in an
oscillatory manner around a driving axis. This limitation of the illustration is not
intended to limit the possible uses of such a tool device.

Instead of the term "tool device", hereinafter will also be used in a more
simple way the term "tool ". But this too, should not to be construed as a

limitation.

A machine tool is a device which has one or more driving motors and
possibly one or more transmission devices. The driving device of the tool device is
the component or the components, respectively, by which the torque is applied to
the tool device, so usually a driving shaft / output shaft, a driving spindle / an
output spindle or the like.

A hand guided machine tool comprises a holding device, especially handles
and the like, by which the machine tool can be guided by an operator with the tool
attached thereto. Typically, the hand guided machine tools are equipped with an
electric driving motor, but there are also other types known, such as hydraulically
powered machine tools or pneumatically powered machine tools or machine tools

driven by muscle power.

In the prior art, a variety of tools are known, which are intended to be used
with a machine tool having a circumferential driving device. Such tools are, for
example drills, grinding discs, cutting discs, circular saws, and so on. These tools
are attached to the output device, which - depending on the application, the tool
and the machine - rotates with a speed between near 0 up to several 1000
revolutions per minute, and in extreme cases also at a significantly higher speed.
During the operation, the tool is brought in contact with a work piece by a more
or less high pressure, where it then carries out the corresponding machining
operation. The machining forces occurring in the distance from the pivot, for
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example the cutting forces or the grinding forces result in a torque around the
driving shaft, which is compensated for by the torque transmitted from the
machine tool to the tool device. The transmission of the driving momentum to the
tool is made via the attachment device of the tool by which it is fixed to the
driving device. For a tool, which during the machining always rotates essentially in
the same direction, therefore, the forces acting on the attachment device occur
essentially in the same direction, but are different in height.

In the prior art, machine tools having a rotating oscillating tool receiving
device are also known. An oscillating drive of the tool device should here be
understood as no hub oscillating drive, like it is known from a hacksaw device in
particular. A hacksaw device should here be understood in particular as a keyhole
saw device, a saber saw device or drywall saw device or the like. A machine tool
having an oscillating driving device should here be understood as a machine tool
with a movement of the tool driving device, when the tool driving device starts
moving from a central position in a first rotational direction and it is braked to a
stop, and then the direction of rotation is reversed again until the moving is
stopped.

The angular distance from the central position to the respective end
position may typically be up to 5 degrees. However, for the implemented
machines, usually, lower angles of 1 degree to 2.5 degrees are common, which
corresponds to a total angular movement (1st to 2nd end position) from 2
degrees to 5 degrees. This oscillatory movement is typically carried out from
5,000 to 50,000 times per minute. However, there are also smaller and higher

oscillation frequencies possible (here expressed as oscillations per minute).

The reversal of the direction of rotation causes that the machining forces of
the tool also change their direction, wherein as known the machining forces act
always against the direction of movement, or here against the rotational direction,
respectively. From the machining forces changing their direction results a torque
in correspondence to the lever arm, that is the distance of the processing point of
the tool to the rotational axis, wherein the torque reverses the direction by the
oscillation. The torque resulting from the machining forces is superimposed with
another momentum, which is effective both during the machining but also in the
idle, namely from the momentum of inertia of the tool torque for the decelerating
of the tool after its highest speed (for example, each maximum amplitude of the
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sine curve for a sinusoidal rotational speed variation of the tool driving device)
and the reacceleration of the tool in the opposite direction occurring after the

rotation reversal.

The torques, that arise by the machining forces and by the kinematic
factors of the oscillation drive are applied by the machine tool and introduced via
the driving device in the tool device.

The present invention has the object to design the tool device in such a
manner that the torque, which has been introduced via the driving device, can be
reliably absorbed.

This object is achieved by the subject matter of claim 1.

The preferred embodiments of the present invention are the subject matter
of the dependent claims.

According to the present invention, the tool device comprises an
attachment device by which the tool device can be fastened on the machine tool
in such a manner that its driving shaft and a tool axis of rotation are substantially
coincident. The term "driving shaft" and "tool axis of rotation" denotes the
geometrical axis of rotation of the machine tool and the geometrical axis of
rotation of the tool device, respectively.

Furthermore, at least two driving area regions are provided, which are
spaced apart to this tool axis of rotation, each having a plurality of surface points.
The term "driving area region" (hereinafter sometimes referred to as "driving
area") refers to an area that directly or indirectly stands at least partially in
contact with the output device of the machine tool to accommodate the torque
from the machine tool. The term "surface point" here means points on the upper
side of the driving area region and it should be understood geometrically.

The term is used to characterize the geometric point at which a tangent
plane abuts against the area. The vector on the surface perpendicular to the
tangent point describes the orientation of the surface at this point in a space,
which is defined by, for example, a three-dimensional coordinate system or by

other reference planes or reference surfaces.

A surface has an endless number of surface points because every point on
the surface is also a surface point in the present sense. To describe a
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unidirectional curved surface or a multidirectional curved surface for the practice,
however, it is sufficient to have a finite number of surface points. The term
unidirectionally curved should be understood as a cylindrical surface, which is
curved at each point in only one direction, for example a cylindrical surface. The
term multidirectionally curved should be understood as a surface, which is curved
at least in one point in several directions, for example a spherical surface.

A flat surface has only one tangent plane, which coincides with the surface
itself. To characterize a flat surface, therefore a single surface point is sufficient,
and this can be any point of the flat surface.

Since surface points are geometric points, they are not visible on the

surface.

For the tangent planes to these surface points, special geometric conditions
apply. The tangent planes, as usually in the geometry, are the planes which are
formed perpendicular to the normal vectors of the surface points and which
contact the surface at the surface point. The term "normal vector" means a vector
which is oriented in this surface point exactly perpendicular to the surface.

The tangent planes on this surface points are inclined in two directions. On
the one hand, the tangent planes are inclined against an axial plane, which
includes the output shaft. Further, these tangent planes are inclined in regard to a
radial plane, which extends perpendicular to the output shaft.

Thus, the arrangement of this driving area region differs compared with the
known prior art tool devices for the oscillating machines.

For the known tool devices, as shown for example in the German patent
application DE 10 2011 005 818 Al and the German utility model application DE
296 05 728 U1, the tools in the connection region to the driving device of the
machine tool are of a substantially planar design. That means that they extend in
this area in a plane, which is perpendicular to the tool axis of rotation.

It should now already be noted that in a preferred embodiment, the driving
area region is substantially flat, meaning that the normal vectors of all surface
points are aligned parallel to one another, and thus the driving area region only
has a single tangent plane as a whole. However, within the scope of the present

invention, is also possible that the driving area regions are curved in an



10

15

20

25

30

DK/EP 3027362 T3

5

unidirectional manner or in a bidirectional manner. In this case, the normal

vectors are then no longer parallel to each other.

The German utility model application DE 20 2011 050 511 U1, which forms
the basis for the generic term of claim 1, discloses a working component for being
coupled to a variety of shaft ends of multi-purpose tools. The working component
comprises a body portion and a clamping portion which is connected to the body
portion and is suitable for mounting the working component to the shaft ends,
whereby the body portion comprises a working portion for acting on a workpiece,
the clamping portion comprising a mounting aperture with a longitudinal axis Y,
and the clamping portion comprising a support portion and a coupling portion,
which overlap in the direction of the longitudinal axis Y.

The European patent application EP 1 852 218 Al discloses an oscillatory
drive having an output shaft that can be driven to perform a rotationally
oscillating movement about its longitudinal axis and that comprises a free end, a
holding fixture at the free end of the output shaft comprising a contact surface for
attachment of a tool, a mounting section on the holding fixture, which is raised
relative to the contact surface and projects towards the outside in the direction of
the longitudinal axis and which is formed for establishing a form-locking
connection with a mounting aperture of a tool placed in contact with the contact
surface, and having a holding means for holding the tool with its mounting
aperture on the holding fixture, wherein the holding means permits the tool to
yield in axial direction under the action of a torque against a bias, and the
mounting section permitting the tool to rotate by a certain angle of rotation when
the tool yields axially.

The invention is based on the following considerations:

The region of the tool, onto which the torque is applied, is subjected to an
alternating bending stress due to the oscillating moving. These are particularly
problematic for the metallic materials from which the tools at issue here are
usually made. The metals have a crystalline structure. If local overloads arise in a
region of a metal component, that means that the stresses acting on the
component at this point are higher than the stresses that can be tolerated by the
component, then micro cracks can occur between the individual grains of the
metal microstructure. These micro cracks affect the strength of the component in
two respects. On the one hand, in the region where micro cracks have been
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incurred, no tensions are transmitted in the component. This means that the
stresses within this region can be increased by the crack formation, which

decreases the effective area for the force transmission.

On the other hand, a phenomenon arises that is commonly referred to as
the "notch effect” in mechanical engineering. The name comes from the fact that
in the region of a notch, especially when the notch is sharp edged, a local stress
concentration occurs, which in the region of the surrounding notch material leads
to shear stresses, which are higher than the shear stresses in the regions of the
component which are not affected by such a geometry.

These increased stresses cause the crack formation to progress, and it

eventually leads to a failure of the component.

This process, which for example is documented in the works of Palmgren

and Miner, is called damage accumulation.

The properties of a material or a component to tolerate swinging loads and
in particular alternating bending stresses, is usually represented by the so-called
SN curve of this component. The SN curve is based on the finding that an
alternating load, for the Wohler fatigue test it is called load changes, in particular
for a steel comprising component can be tolerated in many cases on a permanent
basis if the component can incur between 2 million and 6 million (in dependence
on the material) such load changes at this load without a damage. In mechanical
engineering, one speaks then of the so-called fatigue strength of the material or
the component.

An oscillating driven tool swings, as indicated above, for example with a
frequency of 20,000 oscillations per minute. This means 20,000 load cycles per
minute in the diction of the operation fixed component design or 1.2 million cycles

per hour.

The lower fatigue limit of the stress-test of 2 million load cycles is thus
exceeded already after 2 hours of operation of the machine tool or the tool.

Due to the inventive design, the torque load is increased that can be
tolerated by the tool device. This is firstly achieved in that the driving areas are
arranged at a distance to the axis of rotation. Since the force that be
accommodated by the tool is determined as the ratio of the torque and the
distance, it follows Fr = M/r (M measured as a torque in Nm, F as a force at the
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point rin N and r is the distance of the force application point away from the tool

axis of rotation in m).

An enlargement of the force application point outwards, i.e. away from the
tool axis of rotation, reduces the torque.

The inclination of the driving areas further results into that the force
application point is as a whole increased, whereby the local load is reduced, and
for an appropriate design, the introduction of the force in the remaining regions of
the tool is improved.

A portion of the tool devices, which are commonly used at oscillating
machines, has an operating region, which is arranged in the circumferential
direction, such as sawing tools and cutting tools. The operating region of the tools
thus extends substantially in a plane perpendicular to the axis of rotation of the
tool.

For such tools, it is common in the prior art, that the attachment region is
also planar constructed. The driving momentum is then initiated as a force in a
direction perpendicular to the tool plane, for example by pins, a driving star or the
like. In the tool plane, the tool is especially stiff, so that the introduction of the
force is performed only over a relatively small region. In this region, it can then
lead to higher local stresses, which lead to a reduction in the operational stability
of the tool.

According to the present invention the force transmission is performed for
such a tool at first from the inclined area, whereby - for a respective construction
- the force transmission area is increased, and thereby the local load is reduced.

It should be noted at this point that it is essential to reduce the peak loads.
Because the wear or even the destruction of the tool is generated and further
promoted just by the above described stress concentrations that lead to micro
cracks. A reduction of the peak stress concentrations can achieve a significant
extension of the life of the tool.

According to a preferred embodiment, there is at least one driving area
region, for which at no surface point, the normal vector on this surface point
passes on a straight line extending through that the tool axis of rotation.
Therefore, such a driving area region is at no surface point oriented toward the
tool axis of rotation, but the driving area region is "twisted" in regard to the tool



10

15

20

25

30

DK/EP 3027362 T3

8

axis of rotation. Thereby, the driving forces of the machine tool are introduced
tangentially on this driving area region at no point on the surface, so that the

torque transmission is further improved.

As already explained above, the driving areas are preferably designed
substantially flat. This means that the driving areas have a planar region with
essentially the same tangent plane, which may be limited by edges, single curved
surfaces or multiple curved surfaces, and so on. Respectively, by edges or curved
areas, they can pass over into other regions of the tool device.

The advantage of the planar driving areas is that by these a tool device can
be provided, which on the one hand, both can be secured without clearance on
the driving device of the machine tool - if it is designed accordingly - and for
which, when appropriate tolerances and material properties such as elasticity and
so forth are provided, an area contact between the driving device of the machine
tool and the tool device is possible, whereby the region of the force transmission

is increased.

According to a further preferred embodiment, the driving areas are curved,
at least in sections. The curvature may be designed both unidirectional as well as
bidirectional, convex or concave with a fixed radius of curvature or a variable

radius of curvature.

The curved areas can also be designed such that by their shape and
elasticity of the material, they are subjected to an elasticity, by which the
curvature changes, and in particular by which the curvature disappears essentially
from a certain load. That means that a substantially planar driving area is
provided.

In a preferred embodiment, the tool device comprises in the region of the
attachment device at least a first upper boundary plane and at least a second
lower boundary plane. In this case, these boundary planes are disposed
substantially perpendicular to said tool axis of rotation. Further, these two
boundary planes are spaced apart. Each of these driving area regions is arranged
between one of these first upper boundary planes and one of these second lower
boundary planes, preferably in such a manner that the driving area region
contacts the respective boundary plane. However, it does not cut it. In particular,
by the arrangement of at least one driving area region between these boundary
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planes, a very large driving area region can be achieved and the stress on this
driving area region is correspondingly low. Preferably, a first group of driving area
regions, but at least one driving area region is arranged between one of said first
upper boundary planes and one of said second lower limit levels, and more
preferably a second group of driving area regions is arranged between a further
first upper boundary plane and a further second lower boundary plane. In
particular, by the grouping of several driving area regions and by their assignment
to the boundary planes, both a simple production of the tool device is possible,
and secondly, a particularly homogeneous introduction of the torque on the tool

device can be achieved.

In a preferred embodiment, all of the driving area regions extend between
a single first upper boundary plane and a single second lower boundary plane. In
particular, by the extension of these driving area regions between one first upper
boundary plane and one second lower boundary plane, a torque transmission area
with low space requirement can be achieved, and moreover, a lower necessary
material usage can be achieved. It is also advantageous, in particular, by this type
of design of the driving area regions, to achieve that the torque is transmitted in a
particularly uniform and thus gentle manner to the material to the tool device.

In a preferred embodiment, at least a first boundary plane and a second
boundary plane are provided, which are spaced apart from each other by a
distance T. Preferably, the tool device comprises, in particular in the region of the
attachment device substantially a wall thickness t. Further preferably, the distance
T is selected in relation to the wall thickness t from a defined range. It has proven
to be advantageous to set the distance T and the wall thickness t in a relation. In
particular, by this, favorable stiffness ratios in the attachment region of the tool
device can be achieved and thus a favorable torque introduction from the machine
tool into the tool device can be achieved. Preferably, the distance T is selected
from a range, wherein T is preferably larger than one times t, preferably t is
larger than two times t, and more preferably it is larger than three times t, and
further preferably, the distance T is smaller than 20 times t, preferably it is
smaller than 10 times t, and more preferably it is smaller than 5 times t. In
particular, if the wall thickness t is in a range between 0.75 and 3 mm, preferably
if it is in a range between 1 to 1.5 mm, the distance T is particularly preferably
essentially 3.5 times t. For the present case, this is essentially +/- 0.75 times t.
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In particular, by having this relationship between the distance T and the wall
thickness t, stiffness ratios in the range of the attachment device of the tool
device can be achieved, by which particularly favorable torque introduction into
the tool device can be achieved, and thus a long service life of the tool device can
be achieved.

In a preferred embodiment, the torque transmission region comprises a
plurality of driving area regions. Preferably, said plurality of driving area regions is
arranged rotationally symmetrical around the tool axis of rotation.

"Rotationally symmetrical around the tool axis of rotation " in the sense of
the present application should mean that the plurality of driving area regions
merges — seen geometrically — into itself by rotating around the tool axis of
rotation by at least an angle being greater than 0 degrees and smaller than 360
degrees - or also by any angle. In particular, one of these angles is 360 degrees /

n, where n is a natural number greater than 1.

In particular, by a rotationally symmetrical arrangement of the driving
surface regions, it is possible to reduce the additional stresses on the tool device
and to evenly stress the driving area regions, respectively, and thus in particular
to achieve an increased service life. Further preferably, for a rotationally
symmetrical alignment of the driving area regions, the tool device can be
accommodated in different angular positions in regard to the tool axis of rotation.
Preferably, the tool device can be shifted by discrete angular steps around the tool
axis of rotation and it can be accommodated on the machine tool.

In a preferred embodiment, at least two of these driving area regions are
arranged symmetrically to a plane of symmetry. Preferably, more than two of
these driving area regions are arranged symmetrically to the plane of symmetry,
preferably four. Here, in particular the tool axis of rotation is in the plane of
symmetry. Further preferably, these driving area regions are arranged
substantially in an abutting manner. An abutting arrangement in the sense of the
invention can be in particular understood as such an arrangement, when the
driving area regions are connected by a transition region. Preferably, such a
transition region may be formed by a curved area region or by an at least partially
flat extending area region. More preferably, such a transition region abuts
tangentially on at least one, preferably on both of these driving area regions. In
particular, by a symmetrical and also abutting arrangement of the driving area
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regions, a particularly high stability of the driving area regions can be achieved,
and therefore a good force transmission to the tool device can be achieved.

In accordance with the invention, the attachment device has a side wall.
This side wall extends radially spaced from the tool axis of rotation. Further, this
side wall extends between the first upper boundary plane and the second lower
boundary plane. This side wall comprises the driving area regions. In particular,
the design of the attachment region with a side wall results in a substantially
hollow conical recess in the region of the attachment region, but this hollow
conical recess has no circular cross section, but a cross section with a variable
spacing of the side wall to the tool axis of rotation in a direction orthogonal to the
tool axis of rotation. In particular, by the described type of embodiment of the
attachment region, a particularly stable attachment region, and thus a good
introduction of the torque into the tool device can be achieved.

In a preferred embodiment, the side wall has substantially an average wall
thickness ti. Preferably, the average wall thickness corresponds substantially to
the wall thickness t. Here, this wall thickness t1 and t, respectively, is preferably
selected from a defined range, wherein said wall thickness is preferably greater
than or equal to 0.2 mm, preferably it is greater than 0.5 mm, and more
preferably it is greater than 0.8 mm. Further preferably, the wall thickness is
smaller than or equal to 4 mm, preferably it is smaller than 2 mm, and more
preferably it is smaller than 1.5 mm. More preferably, the wall thickness t is
substantially 1 mm or 1.5 mm, or preferably it is also a dimension between 1 mm
and 1.5 mm. In particular, by choosing a suitable wall thickness in the
aforementioned range, it is possible to obtain one the hand a tool having a slight
and thus a low momentum of inertia, and on the other hand a tool being
sufficiently stable.

In a preferred embodiment, this side wall extends essentially radially closed
around the tool axis of rotation. In another embodiment, the side wall has
recesses or interruptions on in its extension around the tool axis of rotation. In
particular, by a closed circumferential side wall, a particularly stable attachment
region can be achieved; by a broken side wall or by a side wall having recesses,
an attachment device can be achieved which has particularly light and low

momentum of inertia.
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In a preferred embodiment, the attachment device has a cover surface
section. Preferably, this cover surface section attaches indirectly or indirectly to at
least one of these driving area regions. In this case, indirect connection of cover
surface section with one of driving area regions should be understood, in
particular in that the surface section and the driving area region are connected by
a connection region to each other. In this case, such a connection portion should
be preferably understood as a curved wall or as a, at least in sections, straight
extending wall. Preferably, the direct connection of cover surface section with at
least one of these driving area regions should be understand in that this cover
surface section is separated from the driving area region only by a production
related intermediate section, or that it directly adjoins it. Such a production
related intermediate section should be in particular understood as a bending
radius, a slope form or the like. Preferably, the extension of this cover surface
section has at least one area component perpendicular to the tool axis of rotation.
Further preferably, the cover surface section extends at least in sections
substantially perpendicular to the tool axis of rotation. Preferably, by this
configuration of the cover surface section, an additional stabilization of the driving
area regions can be achieved.

In a preferred embodiment, the cover surface section is arranged
substantially in the region of one of these first upper boundary planes. Preferably,
the attachment device has a particularly small radial extension in the region, in
which the cover surface section is arranged. Further preferably, the cover surface
section is substantially in the region of the first upper boundary planes, further
preferably it is arranged between one of the first upper boundary planes and the
lower boundary planes. In particular, the arrangement of cover surface section in
the region of the first upper boundary plane is made easily, and it can in particular
lead to an additional stabilization of the attachment device.

In a preferred embodiment, the cover surface section extends in the radial
direction from radially outward toward the tool axis of rotation. Further preferably,
the cover surface section has at least one recess. Further preferably, this cover
surface section has several, preferably a plurality of recesses. In particular, by
these recesses, the rotational inertia of the tool device can be reduced, and thus
its stress can be reduced.
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In a preferred embodiment, at least one of these recesses is arranged
substantially in the region of the tool axis of rotation. Further preferably, a
plurality of these recesses is arranged substantially in the range of this tool axis of
rotation. Substantially in the range of this tool axis of rotation should be
understood as in particular that one of these recesses includes the tool axis of
rotation, or that at least one of these recesses immediately adjoins to the tool axis
of rotation, or that it has only a small distance therefrom. In particular, by the one
or the several recesses in the region of the tool axis of rotation, a simple
attachment of the tool device on a machine tool can be achieved, and thus a good
transmission of the force from the machine tool to the tool device can be
achieved.

In a preferred embodiment, one of or several of these recesses are
arranged rotationally symmetrically around the tool axis of rotation. Further
preferably, all of these recesses are arranged rotationally symmetrical around the
tool axis of rotation. In particular, by this type of alignment of the recesses, an
unbalancing with the movement of said tool device can be avoided or reduced, so
that an improved tool device can be achieved.

In preferred embodiment, one of the normal vectors on one of these
tangent planes is oriented in the radial direction toward to the output shaft.
Preferably, the normal vectors of several of, preferably of all of these tangent
planes in the radial direction are oriented away from the tool axis of rotation. In
particular, by this orientation of the tangent planes, the attachment device
provides the shaft as compared to a conventional shaft hub connection. This
configuration of the attachment region provides in particular the possibility of a
simple production, and that the driving forces of the machine tool are can be
transmitted particularly uniform on the tool device.

In a preferred embodiment, one of the normal vectors on one of these
tangent planes is oriented in the radial direction to the tool axis of rotation.
Preferably, the normal vectors of several of, preferably of all of the tangent planes
are oriented in the radial direction to the tool axis of rotation. In particular, by this
orientation of the tangent, the attachment device provides the hub portion in
comparison with a conventional shaft hub connection. In such a configuration of
the attachment region, the driving forces are transmitted by to internal surface
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(hub portion), such surfaces are protected particularly well against dirt and
damage.

In a preferred embodiment, the tool device comprises at least one
operating region, at least one attachment region and at least one connection
region. Preferably, the operating region is configured to act on a work piece
arrangement or on a work piece. A work piece or a work piece arrangement
should be in particular understood as a semi-finished product, a machine element,
a component, an arrangement of several of these elements, a machine, preferably
a component of a motor vehicle, a building material, a building or the like. A
operating region should be preferably understood as a cutting device, a grinding
device, a cutting device, a scraping, a lever device or the like. Further preferably,
a connection region should be understood as a section of said tool device, through
which the driving forces are transmitted from the attachment region to the
operating region, wherein in attachment region the driving forces are introduced
from the machine tool onto the tool device. Further preferably, the connecting
portion is a flat section, a curved section, a corrugated section or a bent section.
Further preferably, this connection region is integrally formed with at least this
operating region, or at least with this attachment device. Preferably, this
connection region can be made of the same or of a different material as that of
the operating region or the attachment device, and it can be connected to them.
Preferably, this connection is form fit connection, force fit connection or material
fit connection or preferably a combination of several of these types of connection.
Particularly preferably, it is welded, riveted, caulked or screwed. Further
preferably, a single connection region is disposed between the attachment device
and each of those operating regions. In particular, the described configuration of
the tool device with the attachment device, the operating region and the
connection region, an advantageous transmission of the driving forces from the

connection device to the operating region can be achieved.

In a preferred embodiment, at least one of these connection regions is
disposed in a certain region of the attachment device. Preferably, at least one of
these connection regions is arranged substantially within the region of one of the
second lower boundary planes, which is further away from a receiving machine
tool than the second upper lower boundary planes. Preferably, it is arranged in
the region of one of the first upper boundary planes, and more preferably it is
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arranged between these boundary planes. Further preferably, at least one of
these connection regions coincide substantially with this second lower boundary
planes. Further preferably, all of the connection regions are arranged in the form
described above. Further preferably, the cover surface section, and preferably one
of, more preferably all of the connection regions are disposed diametrically
opposed to the connection device. That is, the cover surface section is disposed in
the region of the first upper boundary plane / at least one of or preferably all of
connection regions are arranged in the area of the second boundary plane or vice
versa. In particular, by the described type of construction and arrangement of the
connection regions, a particularly stable tool device can be achieved, and thus a
uniform introduction of the torque into the tool device can be achieved.

In a preferred embodiment, the angle a is included between one of these
tangent planes and this radial plane, wherein said radial plane is perpendicular to
the output shaft. Preferably, the angle a is selected from a certain range, wherein
the angle a is preferably smaller than 90 degrees, in particular it is smaller than
80 degrees and most preferably it is smaller than 75 degrees. Further preferably,
the angle a is greater than 0 degrees, in particular it is greater than 45 degrees,
and most preferably it is greater than 60 degrees. More preferably, the angle a is
in a range between 62.5 degrees and 72.5 degrees. Preferably, the angle a is
selected in the above mentioned range due to the component properties (in
particular the geometry, the wall thickness, the modulus of elasticity, the strength
and the like) of the torque transmission region and / or the tool device and / or it
is preferred because of the occurring forces. In particular, by the previously
described selection of the angle a out of said range, a stable torque transmission
region can be achieved, and on the other hand also a uniform introduction of the
driving forces into the tool device. It is usually preferred to choose the angle a
smaller than 70 degrees, since the risk of jamming is then lower. Here, the term
"jamming" should be construed in such a way that the tool device can not be
removed from the machine tool as scheduled, which means in particular without
an additional force. Effects similar to this "jamming" are known in mechanics
especially as a self-locking. As an advantage, an angle a, which has been selected
from said range (a = 70 degrees), results into a particularly low space
requirement. As a further advantage, the tendency to the jamming of the tool
device can be reduced in this torque transmission region by a smaller angle a (a <
70 degrees). As a particularly preferred range for the angle q, the range of 60
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degrees (+/- 5 degrees) has shown that in this way a relatively small installation
space can be achieved and that an accidental jamming of the tool device can be
reduced or avoided.

In a preferred embodiment, the angle B is enclosed between one of these
tangent planes and this axial plane, wherein the output shaft is located in this
axial plane. Preferably, the angle B is selected from a certain range, wherein the
angle B is preferably smaller than 90 degrees, in particular it is smaller than 70
degrees, and most preferably it is smaller than 65 degrees. Furthermore,
preferably, the angle B is greater than 0 degrees, preferably it is greater than 15
degrees and most preferably it is greater than 30 degrees. More preferably, the
angle B is substantially 30 degrees, 45 degrees or 60 degrees. More preferably,
the angle B deviates only slightly from one of the aforementioned three values of
the angle, wherein preferably slightly below a range should be understood as of
preferably +/- 7.5 degrees, in particular of +/- 5 degrees and most preferably of
+/- 2,5 degrees. In particular, by the described selection of the angle B out of said
range, a particularly stable torque transmission region can be achieved, and thus
a uniform torque introduction from the machine tool to the tool device can be
achieved. The transmittable torque increases in particular with a decreasing angle
B. Preferably, for configurations which desire a high transmittable torque, the
angle B is selected from a range of 0 degree < B < 30 degrees. In particular, the
space requirements decrease with an increasing angle B. Preferably, for
configurations that desire a small space requirement, the angle B is selected from
a range from 60 degree < B < 90 degrees. In a particularly preferred
embodiment, in which a large torque is particularly transmittable and a low space
requirement is desired, the angle B is essentially 60 degrees.

In a preferred embodiment, the tool device has an even number of driving
area regions. Preferably, the tool device has 4 or more driving area regions, in
particular it has 8 or more driving area regions, and most preferably it has 16 or
more driving area regions. Further preferably, the tool device has 64 or less
driving area regions, in particular it has 48 or less driving area regions and most
preferably it has 32 or less driving area regions. Furthermore, preferably, the tool
device has an odd number of driving area regions, and preferably it has even
number of driving area regions. Preferably, the number of the driving area regions
is a function of the size of the tool device. Further preferably, a tool device may
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also have larger numbers of driving area regions than those specified here. Here,
a large tool device should be understood in particular as a tool device, which has
essentially a diameter exceeding 50 mm or more. Further preferably, the tool
device has a diameter of substantially 30 mm. In particular, by the even number
of the driving area regions, the driving forces of the machine tool can be
transmitted in pairs on the tool device. It has been found that a particularly
durable and thus improved tool device can be achieved, in particular by this
introduction in pairs of the driving forces on the tool device.

In a preferred embodiment, the driving area regions are substantially
arranged in a star-like manner. Preferably, the driving area regions are
substantially arranged in a star-like manner around the tool axis of rotation.
Further preferably, by the driving area regions, a three-dimensional body is
described, which being cut by a plane orthogonal to the tool axis of rotation has
essentially the base area of a star-shaped polygon.

In the sense of the present invention, the term polygon should not only be
understood to be the mathematically exact form having obtuse angled corners or
acute angled corners, but it should also be understood as a form in which the

corners are rounded.

More preferably, the star-like disposed driving area regions appear similar
to a toothed shaft of a conventional shaft hub connection, wherein the shaft has a
conical basic shape due to the double inclination of the driving area regions. In
particular, by the star-shaped arrangement of the driving area regions it is
possible to arrange a plurality of driving area regions in a small space and to
transmit a large driving force from the machine tool securely to the tool device.

A series of tool devices according to the invention comprises at least two of
said tool devices. In this case, such a tool device has in particular a reference
plane. The reference plane is perpendicular to the tool axis of rotation. The
reference plane has at least one reference diameter or another reference
dimension of the driving area regions. In this case, a first distance A of a first
surface of the cover surface section for the reference plane for different tool

devices of a series lies between a first lower limit and a second upper limit.

In the sense of the invention, a reference plane should be understood as a
plane whose position is determined in the axial direction of the tool axis of



10

15

20

25

30

DK/EP 3027362 T3

18

rotation, that it contains the same reference diameter for a first tool and at least
one further tool of this series. In this case, the axial position of this reference
plane in the axial direction may be different from at least a first and a second tool
of this series, because of the double inclination of the driving area regions. By the
reference plane, the axial position of the reference diameter for a tool device is
particularly defined. This leads in particular in the axial direction to a fixed
reference point for several tool devices of a common series. Figuratively speaking,
this approach can be particularly understood that an imaginary ring (reference
diameter, reference dimension) is threaded in the axial direction on the driving
area region, and this defines a particular axial position, which may differ for
different tool devices. In particular, by specifying a lower limit and an upper limit,
it is possible to take account of unavoidable tolerances in the manufacture of the
tool device. Preferably, these limits have been selected from a range of a few
10ths or of a few 100ths mm.

In a preferred embodiment of this series, the distance A for at least two
different tool devices of the series is substantially constant. Preferably, constant
should be understood in that the distance A of a first tool device and the at least
one second tool device or the several second tool devices is at least within this
limit. In particular, the fact that the distance A moves within a series of tools in a
narrow tolerance band, it is possible that the tool devices of a series are
positioned substantially equal in the axial direction, and thus a safe introduction of
the torque can be ensured.

In a preferred embodiment of a series of at least two tool devices, at least
two tool devices of the series have different average wall thickness t or ti. In
particular, by tool devices with different wall thicknesses, it is possible to make
the tool device suitable to the load; because on the tools, which are intended for
different uses, for example, sawing or grinding, act different forces, and these
different forces can be taken into account, in particular by the different wall

thicknesses.

In a preferred embodiment, a series comprises at least two tool devices,
which have an encoding region, which is substantially equal arranged with respect
to its position in regard to the tool axis of rotation and the driving areas. Further
preferably, each tool device comprises such an encoding region and, preferably,
each of these tools devices is characterized by at least one application parameter,



10

15

20

25

30

DK/EP 3027362 T3

19

such as in particular a preferred driving power. Further preferably, such an
application parameter may take into consideration the type of tool, the type of
manufacturer or other parameters of the machine tool, or preferably it may take
into consideration the power necessary for driving the tool device. Preferably, the
encoding region comprises at least one encoding device. Preferably, this encoding
device is characteristic for at least one of these application parameters. In
particular, by the described configuration of the encoding region, it is possible to
keep different tools of a series for various areas of application; and thus to
counter overloading the tool devices from the outset.

In a preferred embodiment of a series of at least two tool devices, at least
a first tool device comprises a first encoding device. Preferably, this first encoding
device is intended to cooperate with a first coding element, which is preferably
arranged on a machine tool. Further preferably, at least one second tool device of
the series comprises a second encoding device. Further preferably, the second
encoding device is provided to cooperate with a second encoding element.
Preferably, a first encoding element is arranged on a first machine tool, and more
preferably the second encoding element is arranged on a second machine tool.
Preferably, the encoding devices and the encoding elements are designed so that
the first encoding element can cooperate with the first encoding device and the
second encoding device. Preferably, the second encoding element is designed
such that it does not cooperate with the first encoding device, but that it does
cooperate with the second encoding device. In particular, by this configuration of
the encoding devices, it is possible to restrict certain tools to specific machine
tools. In this case, on the one hand, it can be achieved that in particular a tool
device having an attachment region, which is provided for small driving forces,
will not be received on a machine tool, which provides driving forces that can
damage this attachment region of the tool device. On the other hand, it can be
achieved that the tool device which require high driving forces or have a high
torque can not be received on a machine tool, which is not set up for this purpose.
Thus, damage to the machine tool can be prevented.

In a preferred embodiment of the series of at least two tool devices, the
form of a basic area of at least one of, preferably of all of the encoding devices is
selected from a group of shapes. Preferably, this group has at least one of the

following elements:
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- a polygon with a plurality of corners, preferably 3, 4, 5, 6, 7, 8 or more

corners,

a circle,

an ellipse,

an arc with a variable radius or a constant radius or

a combination of several of the mentioned forms.

In particular by the design of this encoding device, it can be adapted to the
respective requirements on the tool device, and thus is an improved series of tool
devices can be achieved.

In a preferred embodiment, a series of at least two tool devices comprises
at least two tool devices, each one of these having encoding devices, wherein the
encoding devices have the same geometric shape, but different sizes. Preferably,
all tool devices comprise an encoding device having the same geometric shape,
but at least partially different sizes.

In a preferred embodiment, a series of at least two tool devices comprises
at least one tool device, in which the encoding device is designed as raised portion
compared to a encoding reference plane. Preferably, an encoding reference plane
should be understood as a plane perpendicular to the tool axis of rotation. Further
preferably, the encoding reference plane is disposed substantially in the region of
the cover surface section, or it coincides with the cover surface section. Further
preferably, the series comprises a second tool device with a raised second
encoding region. Preferably, at least one first extension of a encoding device is
larger than the respective extension of the second encoding device. Preferably,
the first tool device for the machine tools is provided with a high driving power,
and further preferably the second tool device for the machine tools is provided
with a low driving power. In this case, a high driving power of the first machine
tool should be understood in that this driving power is larger than the driving
power of the second machine tool. Preferably, the similar first extension on the
first tool device is larger than the same extension of the encoding device on the
second tool device. By this, high-performance tools can be reserved in particular
for the machines, which are intended for professional use in industry and crafts
enterprises (professional machines); and tool devices can be reserved for lower
performance requirements, both on professional machines as well as on DIY (Do-
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it-yourself) machines, which are intended for use in the private sector. This makes
it possible in particular to adapt the tool devices to the respective driving power,
thus is improved tool devices can be achieved.

In a preferred embodiment of a series of at least two tool devices, at least
one of the encoding devices is constructed as a recess. Preferably, all of the
encoding devices of the series are constructed as recesses. Further preferably, the
encoding devices are arranged in the region of an encoding reference plane.
Preferably, at least an extension of an encoding device is larger than the
respective extension of the other encoding device. In particular, a tool device,
which is intended for a professional machine with a high driving power has a small
encoding device. A second tool device of the same series, which is provided in
particular for a DIY-machine, has opposite to the first encoding device a large
encoding device. For this applies in particular that a professional machine has a
higher driving power in regard to a DIY machine. The tool device dedicated to the
DIY machine thus fits both on the professional machine as well as the DIY
machine, while the professional tool can not be mounted on a DIY machine. This
prevents that DIY machines are damaged by the tool devices that are designed for
higher power ratings. In particular, the fact that the encoding device (recess) for
the professional machine is smaller than the encoding device for the DIY-machine,
particularly stable tool devices can be achieved for a large driving power.

In a preferred embodiment, a series of at least two tool devices comprises
encoding regions which are arranged in the region of this cover surface section.
Particularly, if these cover surface section are arranged in the region of an upper
boundary plane, the encoding regions are can be particularly easy accessed, and
therefore is an improved tool device can be achieved.

A method for manufacturing a tool device according to the invention
comprises for the manufacturing of at least one driving area region a primary
shaping process step, or a reshaping process step, or a generative process step.
Preferably, the process for the manufacturing of at least one driving area region
comprises a combination of several of the aforementioned process steps. The
process steps for the manufacturing of at least one driving area region are
selected from a group of process steps comprising at least the following

manufacturing method:
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a forging, a pressing, a rolling, an extruding, a folding, a deep drawing, a
beading, a flanging, a straightening, a bending, a stretching, a compressing, a

sintering, a casting, a layer by layer coating or the like.

Preferably, a method for the manufacturing of a tool contour of the tool
device has a separating process step. Preferably, it is a thermally separating
process step, preferably a mechanically separating process step or a combination
of several of these process steps. Further preferably, the process steps the
manufacturing of the tool are selected from a group comprising at least the
following process steps:

a sawing, a grinding, a milling, a punching, a shearing, a particle beam
cutting, an electron beam cutting, a laser cutting, a plasma cutting, a flame
cutting, and a spark erosion cutting.

Preferably, the tool device, but at least the outer form is generated
completely or predominantly by a generative manufacturing method.

In particular, by the aforementioned manufacturing method, it is possible
to produce a particularly precise driving area region, and thus ensure a uniform

introduction of the driving forces in the tool device.

The following figures show various features and embodiments of the
invention and they are partially in a schematic form, wherein a combination of the
individual features and the embodiments beyond the figures is also possible.

In a preferred embodiment, the tool device is received in such a way on
output spindle of the machine tool that a small distance J is obtained between an
end face of the output spindle and an opposite surface of the tool device, when
the tool device is received on the machine tool. Preferably, this distance is
substantially equal in at least two points, lying symmetrically in regard to the tool
axis of rotation, preferably at several points. Preferably, a small distance in this
context should be understood as a distance 8, which is in a range which is
preferably smaller than 5 mm, preferably smaller than 2.5 mm and more
preferably smaller than 1.5 mm, and most preferably smaller than 0.8 mm, and
further preferably larger than 0.0 mm, preferably larger than 0.25 mm, and more
preferably be larger than 0.5 mm. By a small distance 9, it can be advantageously
be achieved that the tool device, in particular in the case of an overloading, is
supported on the output spindle, and that a tilting of the tool device is avoided or
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reduced. Further preferably, it can be achieved that in the insertion into the

machine tool, the tool device can be received in not a particularly significant skew.

In a preferred embodiment, the tool device comprises stepped driving area
regions, wherein the stepped driving area regions can be understood mutatis
mutandis as driving area regions or tool driving area regions, and the
explanations about these can be transferred to the stepped driving area regions.
Preferably, stepped should be understood in the context of the invention in that
this driving area regions are offset against the side wall of the tool device. In
contrast to the non-recessed driving area regions, the driving area regions are
preferably arranged not on or in the side wall of the tool device, but preferably
offset to it, preferably radially offset, particularly radially spaced therefrom.

A connection device according to the invention is adapted for connecting a
tool device with a machine tool, and in particular with hand guided machine tool.
Preferably, a driving device of the machine tool drives the driving axis, in
particular in a rotationally oscillating manner. The connection device comprises a
first connection region and a second connection region. The first connection region
is adapted for connecting the connection device to the machine tool, wherein the
connection device can be connected to the machine tool in such a manner that the
driving axis and a connection rotation axis substantially coincide. The second
connection region is adapted for connecting the connection device with the tool
device. Here, at least one of the connection regions has an attachment device,
wherein th attachment device comprises at least two driving area region.

Furthermore, at least two driving area regions are provided, which are
spaced apart from the connection axis of rotation, and which each has a plurality
of surface points. The term "driving area" means an area that can at least partially
be directly or indirectly in contact with the output device of the machine tool, to
receive the torque from the machine tool. The term "surface point" means points
on the surface of the driving surfaces in the sense with the given definition.

For the tangent planes to the surface points special geometric conditions
apply. The tangent planes are, as shown in the geometry common practice, the
layers that are formed perpendicular to the normal vectors of the surface points
and contact the surface at the surface point. The term "normal vector" means a

vector which is oriented in this surface point exactly perpendicular to the surface.
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The tangent planes in the surface points are inclined in two directions. On
the one hand, the tangent planes are inclined in regard to an axial plane, which
includes the tool axis of rotation. Further, the tangential planes are inclined in
regard to a radial plane which extends perpendicular to the tool axis of rotation.

The attachment device of the connection device and thus the driving areas
or the driving area region of the connection device correspond therefore mutatis
mutandis preferably to the driving area region of the tool device.

In a preferred embodiment, the connection device comprises a first
connection region which is arranged rotationally symmetrical to the connection
axis of rotation. Preferably, the connection axis of rotation should be understood
in the sense of the tool device as the tool axis of rotation. Preferably, the
connection device is received with its attachment device on the machine tool in
such a manner that the connection device can be driven around the connection
axis of rotation, preferably in an oscillating manner or in a rotating manner.
Further preferably, the connection axis of rotation and a first holding shaft
coincide, and they are arranged parallel to one another or obliquely to one
another. By such an arrangement of the connection region, a connection device

having especially small imbalances can be achieved.

In a preferred embodiment, the second connection region is disposed
rotationally asymmetrical to the connection axis of rotation. By such an
arrangement, the connection region can be arranged, in particular at a small size,

in a region of low stress.

In a preferred embodiment, the second connection region is arranged
rotationally symmetrical to the connection axis of rotation. By such an
arrangement, the tool device can be received at the connection device in such a
manner that the axis of rotation of this tool means and the connecting axis of
rotation are substantially coincident with each other and so small imbalances

arise,

In a preferred embodiment, the connection device comprises a first holding
device. Preferably, said the first holding device is adapted to cooperate with at
least the first connection region and the machine tool. Preferably, the holding
device comprises a screw device, more preferably a hook device, a snap fit device,

or more preferably a latching device.
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In particular by means of a holding device with a screw device, a
particularly simple receiving of the connection device on the machine tool can be
achieved.

In a preferred embodiment, the connection device comprises at least one
second holding device. Preferably, the second holding device is adapted to
cooperate with the second connection region and the tool device. Preferably, the
tool device is received on the connection device in a material fit manner,
preferably a form fit manner and particularly preferably a force fit manner or in a
combination of the types listed. Preferably, the second holding device comprises a
screw device, more preferably a hook device or a snap hook device, and
particularly preferably a latching device.

In a preferred embodiment, the first holding device comprises a first
holding shaft. In this case, the first holding shaft should be understood in the
sense of the invention as the axis along which the direction of action of a holding
force extend, which can be applied by this holding device. Preferably, for a screw
device, the line of symmetry of it should be understood as the holding axis.
Further, the second holding device comprises on second holding shaft, wherein
preferably the second holding shaft, mutatis mutandis corresponds to the first
holding shaft. Preferably, this first holding shaft and this second holding shaft are
substantially parallel, in particular congruent to each other. Preferably, the
connection rotation axis coincides with the first holding shaft. In the sense of the
invention, congruent may be construed as coaxial. By such an arrangement of the
holding device, it can be particularly achieved, that the connection device on the
machine tool and the tool device at the connection device can be received
particularly easy, especially in a single operation.

In a preferred embodiment, the first holding device comprises a first
holding shaft and the second holding device comprises a second holding shaft.
Preferably, the first holding shaft and second holding shaft are arranged askew,
particularly skewed to each other. In the sense of the invention, askew can be
understood in that the two holding shafts are not parallel to each other on the one
hand and that they do not intersect the other in the space. By such an
arrangement, a particularly stress tolerant design of the connection device can be
achieved.

Here, the following are showed:
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Figure 1 shows a side view (figure 1a) and a plan view (figure 1b) of a tool

device with two driving area regions.

Figure 2 shows a side view of several driving area regions, which extend in

each case between an upper boundary plane and a lower boundary plane.

Figure 3 shows a side view of several driving area regions, which extend

between a common upper boundary plane and a common lower boundary plane.
Figure 4 shows a sectional view of a section of the tool device.

Figure 5 shows a plan view (figure 5a) and a side view (figure 5b) of two

contiguously arranged driving area regions.

Figure 6 shows a plan view (figure 6a) and a side view (figure 6b) of a
plurality of contiguously arranged driving area regions, these driving area regions
being disposed circumferentially closed around the tool axis of rotation.

Figure 7 is a sectional view of a section of a tool device with a cover area

section.

Figure 8 shows a plan view (figure 8a) and a side view (figure 8b) of a tool

device with an operating region, a connection region and an attachment region.

Fig. 9 shows a sectional view of the tool device with a tangent plane on a
surface point of the driving region with the angle of inclination a.

Figure 10 shows a plan view of a portion of the tool device having a
tangent plane on a surface point of the driving region and the inclination angle 8.

Figure 11 shows a sectional view (figure 11a) and a plan view (figure 11b)
of a tool device with a reference plane and an encoding device.

Figure 12 shows a sectional view (figure 12a) and a plan view (figure 12b)
of a tool device of the same series, as illustrated in the figure 11, but with a
different encoding device.

Figure 13 shows two sectional views of different types of encoding devices
of the tool device.

Figure 14 shows perspective views of differently curved driving area

regions.

Figure 15 shows a side view of a machine tool with a tool device.



10

15

20

25

30

DK/EP 3027362 T3

27

Figure 16 shows a plan view of a region of the tool device.
Figure 17 shows a sectional view of a region of the tool device.

Figure 18 shows a sectional view of a region of the output spindle and the
tool device, which is accommodated in the machine tool.

Figure 19 shows a sectional view, respectively (figure 19 a/ b) and a plan
view (figure 19 ¢/ d) of two embodiments of the tool devices with a stepped

driving area region.

Figure 20 shows a sectional view (figure 20a) and a plan view (figure 20b)
with a further tool device with the stepped driving area region.

Figure 21 shows a sectional view (figure 21a) and a plan view (figure 21b)
of a tool device with a raised driving area region.

Figure 22 shows a sectional view of a tool device, the output spindle and a

connection device with a first connection region and a second connection region.

Figure 23 shows a sectional view of a tool device, the output spindle and a

further embodiment of a connection device.

Figure 24 shows a sectional view of another embodiment of a connection
device, here with a frictional torque transmission from the connection device to

the tool device.

Figure 25 shows two cross-sectional views of further embodiments of the
connecting device with a form fit torque transmission (figure 25a, a hollow body;
figure 25b, a solid body).

The figure 1 shows two views (figure 1a front view, figure 1b plan view) of
a tool device 1. This tool device has two driving area regions 2. Here, a driving
area region 2 has several surface points 3. A tangent plane 4 can be assigned to
each of these surface points 3 in the driving area regions 2. These tangent planes
4 are inclined in regard to a radial plane 6 and in regard an axial plane 7. Here,
the radial plane 6 is arranged orthogonally to a tool axis of rotation 5 and an axial
plane 7 encloses the tool axis of rotation 5a. The tool device 1 is provided for a
rotationally oscillating driving of a hand guided tool device (not shown). If the tool
device 1 is driven by a suitable machine tool then the tool device 1 is put into a
rotating oscillating motion around the tool axis of rotation 5. By the dual
inclination of the driving area region 2, it can be achieved a holding free from
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backlash of the tool device 1 in the machine tool. This is particularly advantageous
for a sawing operation and a grinding operation or the like, since here varying
loads act on the tool device 1 with respect to the tool axis of rotation 5, and a lost
motion connection between the machine tool and the tool device 1 may result to
the knocking out of the connection, and thus in particular it may result into a
damaging of the tool device 1.

The figure 2 shows a view of the tool device 1, in which it can be seen that
the driving area region 2 extends between each of an upper boundary planes 8a
and a lower boundary planes 8b. These boundary planes 8 are preferably
arranged orthogonally to the tool axis of rotation 5. In this case, in each case the
driving area region 2 extends from the upper boundary plane 8a to the lower
boundary plane 8b or vice versa. Preferably, here, the lower boundary plane 8b is
located at the level of an operating region 13. Here, an operating region should be
understood as an example as a saw tooth, as a saw blade or the like. Thereby, the
lower boundary planes 8b is arranged substantially at the level of the operating
region 13, a particularly deformation poor transmission of the driving forces of the
driving area regions 2 on the operating region 13 is possible. By the different
boundary planes 8, and thus by the different extensions of the driving area
regions 2, a particularly good adaptability to the requirements of the tool device is
provided, in particular with regard to the space requirements, to the backlash and
to the torque transmission. In the present case, the lower boundary planes 8b
coincides with a common lower boundary plane 8b. The upper boundary planes 8a
do not coincide in this embodiment, resulting into driving area regions 2 of
different heights.

The figure 3 shows a view of the tool device 1, in which all the driving area
regions 2 are delimited by a single lower boundary plane 8b and a single upper
boundary plane 8a. These boundary planes 8 are arranged perpendicular to the
(fictional, geometric) tool axis of rotation 5. The lower boundary planes 8b is
arranged substantially at the level of the operating region 13. In the direction of
the tool axis of rotation 5, the upper boundary plane 8a is spaced away from the
lower boundary plane 8b. If all of the driving area regions 2 extend between a
single upper boundary plane 8a and a single lower boundary plane 8b, then a
particularly simple manufacture of the tool device is possible, and further a
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particularly uniform transfer of the forces from the machine tool (not shown) on
the tool device 1 is possible.

The figure 4 shows a part of the tool device 1 in a sectional view. The tool
device comprises a (fictional, geometric) tool axis of rotation 5. The tool device 1
can be driven rotationally oscillating around the tool axis of rotation 5. The driving
area region 2 is arranged spaced apart to the tool axis of rotation 5, and it
extends in the direction of the tool axis of rotation 5 between the lower boundary
plane 8b and the upper boundary plane 8a. The upper 8a boundary plane and the
lower boundary plane 8b are spaced apart by the distance T. Here, the distance T
is depending on the thickness t of the wall, which also has the driving area region
2. By this dependence, a particularly favorable relationship between the stiffness
of the driving area regions and their size is achieved.

The figure 5 shows different sectional views (figure 5a, top view; figure 5b
front view) of the tool device 1. The tool device 1 has the tool axis of rotation 5.
The driving area regions 2 are arranged symmetrically to a plane of symmetry 9.
Here, the plane of symmetry 9 includes the tool axis of rotation 5. The driving
area regions 2 are arranged contiguously and meet in a transition region 17. This
transition region 17 is designed in dependence on the manufacturing process or
on the stress in the force transmission to the tool device 1 and it may have a
radius. The driving area regions 2 extend between the lower boundary plane 8b
and the upper boundary plane 8a, and they are spaced apart from the tool axis of
rotation 5. A symmetrical and in particular contiguous arrangement of the driving
area regions 2 allows the design of a highly stable tool device 1, since the driving
area regions 2 can support each other.

The figure 6 shows several partial views (figure 6a, top view; figure 6b
front view) of the tool device 1. The tool device 1 has a tool axis of rotation 5, and
a plurality of driving area regions 2, these driving area regions extend between
the upper boundary plane 8a and the lower boundary plane 8b. The driving area
regions 2 are each arranged contiguously to each other and form a radially closed
side wall, which is circumferential around the tool axis of rotation 5. The driving
area regions 2 are each inclined in regard to the radial plane 6 and in regard to
the associated axial planes 7. By means of such a closed circumferential side wall,
on the one hand, a particularly stable tool device can be achieved, and on the
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other hand, a particularly uniform driving force transmission from the machine

tool (not shown) on the tool device 1 can be achieved.

The figure 7 shows a detail of the tool device 1 in a sectional view. The tool
device 1 has the tool axis of rotation 5, the driving area region 2, and a cover
area section 10. The tool device 1 can be driven around the tool axis of rotation in
a rotating oscillating manner. The figure 7 shows that the driving area region 2 is
inclined in regard to the radial plane 6. The driving area region 2 extends between
the upper boundary plane 8a and the lower boundary plane 8b. The driving area
region 2 abuts substantially immediately to the cover area section 10 in the region
of the upper boundary plane 8a. By means of a thus arranged cover area section
10, a further stabilization of the driving area regions 2 can be achieved, and for
the same size of the driving area regions 2, larger driving forces can be
transmitted as without the cover area section 10.

The figure 8 shows several partial views (figure 8a plan view; figure 8b
front view) of the tool device 1. This tool device 1 has the (fictional, geometric)
tool axis of rotation 5, a plurality of driving area regions 2, and the cover area
section 10. The operating region 13 of the tool device 1 is intended to act on a
work piece or on a work piece arrangement (not shown). In each case, two
driving area regions 2 are positioned abutting one another and are connected with
a further pair of driving area regions 2 by means of a connection region 11. The
driving area regions 2 are arranged with rotational symmetry and they extend in
the direction of the tool axis of rotation 5 between the upper boundary plane 8a
and the lower boundary plane 8b. The driving area regions 2 are inclined in regard
to the radial plane 6 and in regard to the assigned axial planes 7. By the
connection regions 11, the driving area regions 2 form the closed side wall, which
is circumferential around the tool axis of rotation 5. By means of the illustrated
rotationally symmetrical arrangement of the driving area regions 2, the tool
device 1 can be offset in the machine tool (not shown), provided of an appropriate
design of these, so that the tool device can machine a work piece or a work piece
arrangement (not shown), which is even difficult to access.

The figure 9 shows a detail of the tool device 1 in a sectional view. The tool
device 1 has the tool axis of rotation 5 and the driving area region 2. This driving
area region 2 has several surface points 3. To each of these surface points 3, a
tangent plane 4 can be assigned. The radial plane 6 is arranged orthogonal to the
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tool axis of rotation 5. The radial plane 6 includes an acute angle a with the
tangent plane 4. By this angle a, and thus by the inclination of the tangent plane
4 against the radial plane 6, it is particularly easy to receive the tool device 1
without play on the machine tool, especially when the tool device 1 is held on the
machine tool (not shown) with a clamping force 18 in the direction of the tool axis
of rotation.

The figure 10 shows a detail of the tool device 1 in plan view, wherein the
tool axis of rotation 5 can be seen merely as a point. The axial plane 7 includes
the tool axis of rotation 5 and it can be seen as a straight line in the figure 10. To
the surface point 3 of the driving area region 2, a tangent plane 4 can be
assigned. The driving area regions 2 are positioned abutting one another and are
spaced apart radially from the tool axis of rotation 5. The tangent plane 4 includes
an acute angle B with the axial plane 7. By the angle B in conjunction with the
angle q, it is possible that the tool device 1 is centered in regard to the machine
tool (not shown) when it is received in the machine tool.

The figure 11 shows multiple views (figure 11a cross-sectional view; figure
11b top view) of the tool device 1. The tool device 1 has the tool axis of rotation 5
and a plurality of driving area regions 2, which are arranged radially spaced apart
therefrom. The driving area regions 2 are substantially planar. Further, these
driving area regions 2 are arranged contiguously, forming a closed side wall,
which is circumferential around the tool axis of rotation. The driving area regions
2 extend toward the tool axis of rotation 5 between the upper boundary plane 8a
and the lower boundary plane 8b. In the region of the upper boundary plane 8a,
the cover area section 10 is arranged. The cover area section 10 preferably has an
encoding device 16. The encoding device 16 is preferably arranged as a circular
recess in the tool axis of rotation. This circular recess has a first encoding
diameter Kd_1. Other tool devices (not shown) of the same series, which,
however, are provided for other drive ratings, may have further coding diameters
(Kd_2, and so on) that are different from the Kd_1. The Kd_1 indicates for
example a tool device 1 for a professional use, the Kd_2 (not shown) indicates a
tool device for the do-it-yourself (DIY) use. Further, a lower section of the cover
area section 10a has a distance A to the reference plane 14. The position of the
reference plane 14 is defined in such a way that it contains a reference diameter

15 (nominal outer diameter, nominal middle diameter, nominal inner diameter or
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the like). For different tool device of a series, in particular at different wall
thicknesses t or also due to unavoidable tolerances in the manufacture of the tool
device, different positions results based on the position in the direction of the tool
axis of rotation 5, for nominally the same reference diameter 15. Starting from
this position of the reference plane 14 in the direction of the tool axis of rotation
5, the tool device comprises a substantially constant distance A from the lower
cover area section 10a to this reference plane 14. Thereby that a plurality of tool
devices of a series have a substantially constant distance A between the lower
cover area section 10a and the reference plane 14, a particular simple and safe
accommodating is provided for the different tool devices 1 on the machine tool
(not shown).

The figure 12 shows the same views of a tool device 1 as well as the figure
11. However, in the figure 12 another tool device 1 of the some series of tool
device 1 is shown, which has been shown in the figure 11. Therefore, below are
mainly discussed the differences between the tool device 1, which is shown in the
figure 1, and the tool device 1, which is shown in the figure 12. In the cover area
section 10 an encoding device 16 is arranged as a recess in the tool axis of
rotation 5. This encoding device 16 includes an encoding diameter Kd_2, while the
encoding diameter Kd_2 is smaller than the encoding diameter Kd_1 (figure 11).
The encoding device 16 is configured to cooperate with a second encoding
element (not shown), which is arranged on the machine tool (not shown). By such
a design of the encoding means 16 in a series of tool devices, it is possible to
reserve specific tool devices 1 for certain machine tools, and thus to enable a safe
operation.

The figure 13 shows various illustrations of the different tool devices 1,
particularly with regard to the encoding device 16. The figure 13a shows a detail
of a tool device 1 with a raised encoding device 16a. The figure 13b shows a tool
device 1 with a encoding device 16b which is designed as a recess. For both
encoding devices 16a/b it is common that they are arranged in the region of the
cover area section 10 of the tool device 1. The tool device 1 comprises a plurality
of driving area regions 2, which are arranged spaced apart from the tool axis of
rotation 5.

The figure 14 shows different sections of a driving area region 2 of the tool

device. Not shown is a planar driving area region, such a driving area region is
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also preferably possible. The figure 14a shows a unidirectionally curved section of
the driving area region 2. This section of the driving area region 2 can be
described by the straight lines a and by the curved grid lines bi. The curved grid
lines b1 have a constant radius of curvature Ri. Such a driving area region 2
corresponds to, in sections, a cylinder jacket surface, as far as several different
radii of curvature R1 are provided, it corresponds to a conical surface (not shown).
In this case, the size of the radius of curvature Ri is selected in such a way that
the driving area region 2 changes in sections during the transmission of the
driving forces to a plane or that it adapts to the opposite surface (not shown)
which cooperates with it to transmit the driving forces. The figure 14b shows a
section of the driving area region 2 with a bidirectional curvature. This section of
the driving area region 2 can be described by the curved grid lines b1 and by the
curved grid lines bu. The grid lines br have the constant radius of curvature R: and
the grid lines b1 have the constant radius of curvature Ru. Such a driving area
region 2 corresponds to, for the special case that the first radius of curvature R;
and the second radius of curvature Ru are of the same size, a spherical surface. In
the figure 14b a driving area region 2 with different radii of curvature Ri and Ru
are shown. In this case, the size of the radii of curvature R: and Ri1 can be
selected such that the driving area region 2 at least partially changes during the
transmission of the driving forces to a plane or that it adapts it to the counter
surface (not shown) which cooperates with it to transmit the driving forces. The
figure 14c shows a section of one driving area region 2 with the bidirectional
curvature. This section of the drive surface area 2 can be described by the grid
lines b1 having a constant radius of curvature R: and by the grid lines bia having a
variable radius of curvature Ria. In such a driving area region 2, also all the grid
lines can have a variable radius of curvature (not shown). The size of the radii of
curvature Ria and Ru can be selected in such a way that the driving area region 2
changes during the transmission of the driving forces in sections to a plane or that
it adapts it to the counter surface (not shown) which cooperates with it to
transmit the driving forces. In the figure 14, a concave curved driving area region
2 is shown, the expressed considerations can be transferred to a convex curved

driving area region, accordingly.

The figure 15 shows a tool device 1 which is accommodated in a machine
tool 22. The tool device 1 comprises an attachment device 12, by which it is
connected to the machine tool 22. The machine tool 22 has an output spindle 22a,
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which introduces the driving forces into the tool device 1, in particular into its
attachment device 12. The output spindle 22a moves around the machine tool
axis of rotation 22c, in particular rotationally oscillating, thereby also the tool
device 1 is brought in a similar motion. The tool device 1 has an operating region
13, which is adapted to act on a work piece or a work piece arrangement (not
shown). The driving forces of the machine tool 22 are transmitted to the operating
region 13 by the tool connection region 11 of the attachment device 12. The
machine tool 22 has an operating lever 22b, which is adapted to permit a change
of the tool device 1.

The figure 16 and the figure 17 show a tool device 1 in different views. The
figure 16 shows a plan view and the figure 17 shows a sectional view of the tool
device 1. The shown attachment device 12 of the tool device 1 is shown in the
figures 16 and 17 as a star-shaped polygon with rounded corners (connection
regions 11). Here, the below discussed interrelationships can be applied least
mutatis mutandis to other forms of such an attachment device 12.

In the plan view, figure 16, the rounded corners (connection regions 11) of
the polygon can be seen. A so-called arm of the polygon is formed by two the
driving area regions 2 and by the connection region 11. The individual arms are
offset by an equidistant angle k12 to each other. Preferably, the, preferably
equidistant, angle k12 results from the relationship: Full circle / (number of arms)
= k12; for the present case 360 degrees / 12 = 30 degrees. Preferably, by the
equidistant angle k12, it is possible to accommodate the tool device 1 in different
rotational positions in the machine tool. In present case, the tool device (not
shown) can be offset in discrete steps of 30 degrees in regard to the machine tool.

The tool device 1 has in its cover area section 10 a, preferably circular,
recess with a diameter k10. Further preferably, for this recess, forms are also
possible differing from the circular shape.

Preferably, this recess has a substantially circular shape and it may have
additionally recesses, preferably polygonal recesses or preferably spline-like
recesses, which extend starting from the circular recess, preferably extending
radially outward. Preferably, by these recesses, a star-like polygon is obtained
having preferably circular sections. Particularly advantageously, such recesses
may be used for tool devices, which are intended particularly for high loads,
especially in diving saw blades or the like.
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Further preferably, the diameter k10 corresponds to one of the diameters
kd_1 or kd_2 for the tool devices of a series of at least two tools. This recess in
the cover area section 10 is preferably adapted such that the tool devices 1 is held
on the machine tool. Preferably, this recess should be understood as a through-
recess / through-hole of a holding device (not shown), in particular of a screw
device. The choice of the diameter k10 can depend on various parameters,
preferably om the dimension of the holding device (not shown) of the machine
tool. This holding device is particularly dimensioned in such a way that the tool
device 1 is held securely on the machine tool.

The diameters k2 and k3 describe the outer diameters of the attachment
device. In a preferred embodiment, the outer diameter of k2 is preferably selected
from a range between 30 mm and 36 mm, preferably from 32 mm to 34 mm,
particularly preferred the outer diameter k2 is substantially 33.35 mm (+/- 0.1

mm).

In a preferred embodiment, the outer diameter k3 is preferably selected
from a range between 22 mm and 27 mm, preferably from 24 mm to 26 mm,
particularly preferably the outer diameter k3 is substantially 25 mm (+/- 0.1

mm).

The distance k1 defines the distance of the two driving area regions 2,
which are in this view parallel to each other (in a spatial view, the driving area
regions 2 are inclined to each other). Compared with a screw head (for example,
a hexagon or square) the distance k1 corresponds to a key width.

In a preferred embodiment, this key width k1 is preferably selected from a
range between 26 mm and 30 mm, preferably from a range between 27 mm and
29 mm, more preferably, the key length is substantially 28.4 mm (+/- 0.1 mm).

The diameter 15 indicates a reference diameter for the attachment device
12 of the tool device 1. In a preferred embodiment, the reference diameter 15 is
preferably selected from a range between 31 mm and 33 mm, preferably from a
range between 31.5 mm and 32.5 mm, and particularly preferably the reference
diameter 15 is substantially 32 mm (+/- 0.1 mm). Here, the reference diameter
15 is further preferably characterized in that the at least two different tool devices
of a series of tools — seen in the direction of the tool axis of rotation 5 — are

substantially at the same level (+/- 0.1 mm).
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In the sectional view (figure 17), in particular the cross-sectional area of
the attachment device 12 is particularly well recognizable. In a preferred
embodiment, the tool device 1 has in the region of its attachment means 12 a,
preferably substantially constant, wall thickness t1. More preferably, this wall
thickness t1 is selected from a range between 0.75 mm and 1.75 mm, preferably
it is selected from a range of 1 mm to 1.5 mm, and more preferably the wall
thickness t1 corresponds to substantially 1.25 mm (+/- 0.1 mm).

It has been found that especially a long service life for the tool device 1 can
be achieved if certain transitions are rounded at the attachment device 12 of the
tool device 1 (preferably, the radii: k6, k7, k8, k9).

In a preferred embodiment, at least one of the radii k6, k7, k8, and k9,
preferably several of them, more preferably all of them are oriented on the wall
thickness t1. Here, preferably from a larger wall thickness t1 follows an
enlargement of these radii, preferably at least of the radii k7and k9.

In a preferred embodiment (wall thickness t1 = 1.25 mm), the radius k6 is
preferably selected from a range between 1 mm and 2.5 mm, preferably it is
selected from a range between 1.5 mm and 2.1 mm, and particularly preferably
the radius k6 is substantially 1.8 mm (4+/- 0.1 mm).

In a preferred embodiment (t1 = 1.25 mm), the radius k7 is selected from
a range between 0.5 mm and 1.5 mm, preferably it is selected from a range
between 0.8 mm and 1.2 mm, and particularly preferably the radius k7 is
substantially 1 mm (mm +/- 0.1).

In a preferred embodiment (t1 = 1.25 mm), the radius k8 is selected from
a range between 0.2 mm and 0.6 mm, preferably it is selected from a range
between 0.3 mm and 1.5 mm, and particularly preferably the radius k8 is
substantially 0.4 mm (+/- 0.05 mm).

In a preferred embodiment (t1 = 1.25 mm), the radius k9 is selected from
a range between 2 mm and 3.5 mm, preferably it is selected from a range
between 2.4 mm and 3 mm, and particularly preferably the radius k9 is
substantially 2.7 mm (+/- 0.1 mm).

The driving area regions 2 are inclined in the illustration of the figure 17 by
the angle k13 in regard to an imaginary vertical line (parallel to the tool axis of
rotation 5). In a preferred embodiment, this angle is selected from a range
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between 10 degrees and 30 degrees, preferably it is selected from a range
between 17.5 degrees and 22.5 degrees, and more preferably the angle k13 is
substantially 20 degrees (+/- 0.5 degrees).

Further preferably, the other dimensions of the tool device depend on the
wall thickness t1, more preferably at least the radii k6, k7, k8, and k9, wherein a
larger wall thickness t1 tends to lead to larger radii k6, k7, k8, and k9, preferably

at least to larger radii k9 and k6.

The diameter k2 preferably indicates the region of the driving area regions
2, from which it extends in a straight line. After this rectilinear extension, the
driving area regions extend, preferably into the radius k9, and then into the cover

area section 10.

Preferably, the measure k5 and the radius k7 are interdependent. More
preferably, the measure k5 is selected from a range between 0.1 mm and 1 mm,
preferably it is selected from a range between 0.3 mm and 0.7 mm, and
particularly preferably the measure k5 is substantially 0.5 mm (+/- 0.1 mm).

The radius k6 is preferably facing the radius k7 and it is larger than this.
Also the radius k9 and the radius k8 are facing each other preferably, more

preferably, the radius k8 is smaller than the radius k9.

In a preferred embodiment, the driving area regions 2 extend at a level
(the direction is parallel to the tool axis of rotation) at least for the measure k14
substantially in straight line. Here, a straight line according to the invention
should be understood in that it has no significant curvature, preferably standing in
the unloaded condition, more preferably in a loaded condition. Preferably, the
measure k14 is selected from a range between 1 mm and 3.5 mm, preferably it is
selected from a range between 1.5 mm and 2.5 mm, and particularly preferred
the dimension k14 is substantially 2 mm (+/- 0.25 mm). Preferably, the measure
k14 should be understood as the shortest linear course of the driving area regions
2.

The recess in the cover area section, which is preferably adapted to
cooperate with the holding device (not shown) of the machine tool (not shown)
has the diameter k10. The recess with the diameter k10 is not necessarily a
circular recess as shown in the figure 16 and the figure 17, but this recess may,
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independently from the remaining appearance of the tool device 1, also have a
different shape (polygon or the like).

In a preferred embodiment, the attachment region 12 has a depth k11,
more preferably, the depth k11 is selected from a range between 3.5 mm and 6
mm, preferably it is selected from a range between 4.5 mm and 5 mm, and

particularly preferably the depth k11 is substantially 4.7 mm (+ 0.15 mm).

In a preferred embodiment, the attachment region 12 has a height k15,
further preferably the height k15 is selected from a range between 4.5 mm and
7.5 mm, preferably it is selected from a range between 5.5 mm and 6.5 mm, and
more preferably the height k15 is substantially 6 mm (+/- 0.2 mm).

The figure 18 shows a tool device 1, which by means of a screw device
(fixing screw 9d, washer 9¢, nut member 9f) is attached to the output spindle 22a
of the machine tool. The tool device 1 has an operating region 13 to act on a work
piece or on a work piece arrangement. From the tool driving area region 2, the
driving forces are transmitted to the operating region 13. In this case, the tool
device 1 is held by means of the fastening screw 9d, which exerts its force action
by the washer 9e to the tool device 1 on of the machine tool. The transmission of
the driving forces from the machine tool to the tool device 1 is achieved
substantially by the form fit engagement of the driving area region 2 in the
counter surfaces in the output spindle 22a. The output spindle 22a is rotationally
driven by the oscillating machine tool rotation axis 22¢, and transmits this motion
to the tool device 1, so that this moves oscillating rotationally around the tool axis
of rotation 5. The tool device 1 is held on the machine tool in such a way that the
tool axis of rotation 5 and the machine tool axis of rotation 22c are substantially

coincident.

The figure 19 shows two versions of a tool device 1 having with stepped
driving area region 2a. This drive surface portions 2a are arranged above the
cover area section 10, and preferably they are non-rotatably connected with it,
preferably by a form fit locking or a material fit locking, and more preferably
welded, riveted, screwed or the like. Here, the figure 19 a) and b) each shows a
sectional illustration. The figures 19 ¢) and d) each show a plan view from above
of such a tool device 1. The illustration of the tool device 1 in the figure 19 is
based substantially on the illustration of the figure 18, but it is not limited to it.
Therefore, below are addressed primarily the differences between them.
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In a tool device 1, as it is shown in the figures 19 a) and c¢), the angle a is
substantially equal to 90 degrees. Thereby, it advantageously allows an easy
manufacture of the tool device. In the tool device 1, as this is illustrated in the
figures 19 b) and d), the angle a is substantially less than 90 degrees. Thereby,
advantageously, a larger transmission area for the torque transmission can be

achieved.

Next, the figure 19 shows how the tool device 1 is attached to the output
spindle 22a of the machine tool, preferably by means of a screw device (fixing
screw 9d, washer 9e, nut member 9f). The tool device 1 has an operating region
13 to act on a work piece or on a work piece arrangement. By means of the
fastening device between the tool device 1 and the output spindle 22a, here
preferably designed as a screw device (mounting screw 9d, washer 9¢, female
connection 9f), the tool device 1 is received on the machine tool and a force is
exerted in the direction of the tool axis of rotation 5.

If the tool device is received as scheduled in the machine tool, a small
distance § is obtained between one of the output spindle 22a facing surface of the
tool device 1 and a front surface 22d of the output spindle 22a. Preferably, the
small distance § should be understood as a small distance which is in a range,
preferably it is smaller than 5 mm, preferably it is smaller than 2.5 mm, and more
preferably it is smaller than 1, 5 mm, and most preferably it is smaller than 0.8
mm. Further preferably, this range is larger than 0.0 mm, preferably it is larger
than 0.25 mm, and most preferably it is larger than 0.5 mm.

From the stepped driving area regions 2a, the driving forces are
transmitted to the operating region 13. In this case, the tool device 1 is held on
the machine tool by means of the washer 9e, which exerts a force action by
means of the fastening screw 9d on the tool device 1. The transmission of the
driving forces of the machine tool on the tool device 1 is achieved primarily by the
form fit engagement (form fit connection) to the stepped driving area region 2a in
the opposite surfaces in the output spindle 22a. The output spindle 22a is
rotationally driven by the oscillating machine tool rotation axis 22¢, and transmits
this motion to the tool device 1, so that it moves rotationally oscillating around
the tool axis of rotation 5. The tool device 1 is held on the machine tool in such a
way that the tool axis of rotation 5 and the machine tool axis of rotation 22¢ are

substantially coincident.
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The figure 20 shows a further variant of a tool device 1 with the stepped
driving area regions 2a. The stepped driving area regions 2a are preferably
substantially above, preferably directly above the operating region 13 in the
direction of the output spindle 22a, and respectively preferably they are arranged
on a surface of the tool device 1. Further preferably, this surface of the tool device
is adapted to lie opposite to the end face 22d of the output spindle 22a, when the
tool device is received by the machine tool. The driving area regions 2a are
preferably rotationally fixedly connected to the tool device 1, preferably by a form
fit locking or a material fit locking, more preferably welded, riveted, screwed or
the like, or particularly preferably configured integral. The figure 20 a) shows a
sectional view, the figure 20 b) shows a plan view from above of such a tool
device 1. It can be seen in the plan view (figure 20b) that the stepped driving
area regions 2a are distributed in a star-shaped manner around the tool axis of
rotation. The illustration of the tool device 1 in the figure 20 is based primarily on
the illustration of the figure 18 and the figure 19, but it should be not limited to
these. Therefore, below are addressed primarily the differences between them.

Next, the figure 20 shows how the tool device 1 is attached to the output
spindle 22a of the machine tool, preferably by means of a screw device (fixing
screw 9d, washer 9e, nut member 9f). The tool device 1 has an operating range
13 to act on a work piece or on a work piece arrangement. By means of the
fastening device, here preferably configured as a screw device (fixing screw 9d,
washer 9e, female connection 9f) between the tool device 1 and the output
spindle 22a, the tool device 1 is received in the machine tool, and a force is
exerted in the direction of the tool axis of rotation 5.

When the tool device is received as scheduled in the machine tool, a small
distance & is obtained between one of the output shaft 22a facing surface of the
tool device 1 and the end face 22d of the output shaft 22a. Preferably, the small
distance § is in the range as it is proposed in the embodiment of the figure 19.

The holding of the the tool device as well as the transmission of the driving
forces on the tool device is performed in the same manner as in the embodiment

shown the figure 19.

In a further embodiment, at least one stepped driving area region 2a can
be arranged below the top surface section (figure 19) and the above tool surface
(figure 20), which faces the machine tool in the area of the output spindle 22c,
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preferably it the stepped driving area region 2a is spaced both below from the
cover area section and above from the aforementioned range of the tool surface.
This embodiment can be visually perceived as an intermediate variant compared
to the embodiments shown in the figure 19 and the figure 20. Further preferably,
the stepped driving area region 2a can be formed integrally with at least a portion
of the tool device 1 or, preferably, as a separate component, as shown in the
figure 19 and the figure 20, be connected to the tool device 1. The stepped

driving area region and the tool device are preferably cohesively, non-positively or
positively at such a connection, preferably welded, soldered, riveted, screwed or

glued.

The figure 21 shows an embodiment of a tool device 1 having raised driving
area regions 2b. The figure 21 a) shows a sectional view of such a tool device, the
figure 21 b) shows the corresponding top view of the tool device 1. These raised
driving area regions 2b can preferably have cylindrical portions, as shown in the
figure 21. Further preferably, it can be carried out alternatively as truncated cones
or else preferably as sections with a polygon-shaped cross-section. The shape of
the raised driving area regions 2b is preferably independent of the rest of the
design of the tool device.

This drive surface areas 2b are preferably arranged substantially above the
operating region 13 in the direction of the output spindle 22a, or on a surface of
the tool device 1. Further preferably, this surface of the tool device is adapted to
lie opposite to the end face 22d of the output spindle 22a, if the tool device 1 is
received in the machine tool. The driving area regions 2b are preferably rotatably
connected to the tool device 1, preferably form fit or material fit, especially
preferably welded, riveted, screwed or the like, or most preferably configured
integral. In this case (figure 21b), it can be seen in plan view that the raised
driving area regions 2b are distributed preferably rotationally symmetrical, more
preferably at an equidistant distance or an integer multiple of an equidistant
distance, around the tool axis of rotation. The illustration of the tool device 1 in
the figure 21 is based primarily on the illustration of the figure 18 to figure 20, but
it should be not limited to this.

Next, the figure 21 shows how the tool device 1 is attached to the output
spindle 22a of the machine tool, preferably by means of a screw device (fixing
screw 9d, washer 9e, nut member 9f). The tool device 1 has an operating region
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13 to act on a work piece or on a work piece arrangement. By means of the
fastening device, here preferably as a screw device (fixing screw 9d, washer 9e,
female connection 9f) configured between the tool device 1 and the output spindle
22a, the tool device 1 is received on the machine tool and a force is exerted in the
direction of the tool axis of rotation 5.

When the tool device is received as scheduled in the machine tool, a small
clearance § is obtained between the output spindle 22a facing surface of the tool
device 1 and the end face 22d of the output spindle 22a. The distance § is

preferably in the range as it is proposed in the embodiment of the figure 19.

The holding of the tool device is performed in the same manner as in the
embodiment shown in the figure 19. In the embodiment (figure 21) with raised
driving surface regions 2b these engage in corresponding mating surfaces on the
machine tool, and the transmission of the driving forces on the tool device is

performed in a form fit manner.

The figure 22 shows a sectional view of a connection device 1a for the
connecting of a third tool device 1b with an output spindle 22a of the machine
tool. The connection device 1a is held to the output spindle 22a and thus to the
machine tool by means of a first holding device 30. The holding device 30
preferably has a fastening screw 9d and a washer 9¢, a nut member 9f is disposed
in the output spindle 22a. The connection device 1a is received at the output
spindle 22a in such a way that a small distance 6 is obtained between an end face
22d of the output spindle 22a and a surface of the connection device facing of the
tool device, preferably the surface opposite to the end face 22d. By the short
distance, it can be achieved a secure receiving of the connection device 1a at the
output spindle 22a. At the connection device 1a, a third tool device 1 b can be
attached by means of a second holding device 31. The second holding device 31
comprises a second holding shaft 31a, the first holding device 30a has a first
holding shaft 30a. The first holding shaft 30a substantially coincides with the
connection axis of rotation. The first holding shaft 30a and the second holding
shaft 31a are arranged obliquely to each other. The third tool device 1b has a
operating region 13, this operating region 13 is adapted to act on a work piece

arrangement.

For a form fit torque transmission, the connection device 1a comprises an

attachment device with driving area regions 2. The driving area regions 2 are
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engaged with the output spindle 22a in counter surfaces. By this form fit
engagement, the driving forces are safely transmitted from the output spindle 22a
driven by the machine tool axis of rotation 22c in a rotating-oscillating manner to

the connection device 1a, and thus to the second tool device.

The connecting device 1a is connected in a first connection region 32a with
the machine tool, and a holding force acting on the connection device 1a is
preferably applied in the direction of the first holding shaft 30a, or respectively a
movement of the connection device 1a in the direction of the first holding shaft is,
at least partially, prevented. Further, the third tool device 1b can be connected in
a second connection region 32b of the connection device 1a. In this case, this
connection can be a form fit connection, preferably a material fit connection, or
more preferably a force fit connection. Preferably, in the direction of the second
holding shaft 31a, a holding force is exerted on the tool device 1b or on the
connection device 1a, respectively. Preferably, the second holding device 31
comprises a screw device, more preferably for applying the holding force effect.

The figure 23 shows a sectional view of a connection device 1 a, which is
similar to the connection device shown in the figure 22. Therefore, below are

addressed primarily the differences between these two connection devices.

The third tool device 1b is held on the connection device 1a by means of
the second holding device 31. The second holding device 31 exerts in the direction
of the second holding shaft 31a a holding force effect of the third tool device 1b,
and preferably also on the connection device 1a. The tool device 1 we connected
via the second connection portion 32b to the connecting means 1 a. In this case,
this connection can be preferably a form fit connection, preferably a material fit
connection, or more preferably a force fit connection. The second support shaft 31
a is oriented substantially parallel to the first support shaft 30a, more preferably,
the first and second supporting shaft spaced from each other.

The figure 24 shows a sectional view of a connecting device, which
essentially corresponds to that of Figure 22 and also of the connecting device
shown in Figure 23. The following will therefore focus on the differences between

these embodiments.

The third tool device 1b is held by means of the first holding device 30 and
the second connection region 32b of the connection device 1a. The first holding
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device 30 exerts in the direction of the first holding shaft 30a of a holding force on
the third tool device 1b, and preferably also on the connection device 1a. This
connection may be preferably a form fit connection, preferably a material fit
connection, or more preferably a force fit connection. Further preferably, said
third tool device and said connecting device comprise raised recesses sections,
preferably, these raised sections are in connection with these recesses for a form
fit torque transmission from the connecting device 1a to the third tool device 1b.

The figure 25a shows a sectional view of a connection device with form fit
torque transmission from the connection device on the tool device. The connecting
device is at least partially formed as a hollow body, and thereby it has, in
particular a low moment of inertia. Both the embodiments illustrated in the figure
25a and in the figure 25b are similar to the previously described embodiments of
the connection device. Therefore, below are addressed primarily the differences

between these two connection devices.

The tool device 1 is held on the output shaft 22a of the machine tool by
means of a first holding device 30, in particular a fastening screw 9d, a washer 9¢
and nut member 9f. The torque transmission from the connection device on the
tool device 1 is at least partly achieved by means of the form fitting elements
33rd. The form fitting elements 33 may preferably be integrally formed with the
connection device, or preferably as own components inserted into these, or fixed

to these.

The connection device is received in the axial direction, i.e. in the direction
of the machine tool axis of rotation 22c in such a manner that a small distance 9
is obtained. Thereby, it can be achieved that the connection device can be held on
the machine tool, as far as the tool device is severely stressed, in particular by
bending momentums perpendicular to the tool axis of rotation. In particular, by
this holding, a tilting of the tool device can be counteracted, and the connection
device and with it the tool device can be particularly securely received on the

machine tool.

The connection device may preferably be composed of several parts,
particularly preferably the base body is composed of the two parts 34 and 35.
Thereby, it can be achieved that the connection device has on the one hand a low
weight (hollow body), and that on the other hand it consist of parts which are
relatively simple to produce.
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Further preferably, these several parts can be connected to one another at
one or several connection points 36 in a material fit manner. By such a
configuration of the connection device, a particularly easy connection device can
be achieved, which in particular due to low forces of inertia only a low stress

induce.

Next, the tool device 1 is accommodated on the output spindle 22a by
means of the connection device in such a way that the tool axis of rotation 5 and
the machine tool axis of rotation 22c are substantially coincident. The connecting
device is connected in a first connecting portion 32a with the output spindle 22a
of the machine tool. Furthermore, the tool device 1 is connected in a second
connection region 32b to the connection device. In this case, the drive torque is
transmitted to the connection device (first connection portion 32a) from the
machine tool by means of the driving area region 2 in form fit matter.

The form fitting elements 33 (figure 25a / b) are preferably spaced apart to
the tool axis of rotation 5. Furthermore, these are offset around the tool axis of
rotation preferably by an equidistant angle or, preferably, by an integer multiple
of such an angle. Further preferably, the form fitting elements 33 or a plurality of
groups of the form fitting elements are arranged with rotational symmetry around
the tool axis of rotation.

The tool device 1 has an operating region 13, which is adapted to act on a

work piece or on a work piece arrangement (not shown).

The figure 25b shows a sectional view of a connection device with form fit
torque transmission from the connection device on the tool device 1 (second
connection portion 32b). Here, the connection device is, unlike for the
embodiment shown in the figure 25a, formed essentially as a solid body and it
has, in particular a high form stability, and it is particularly easy to manufacture.
The embodiment illustrated in the figure 25b corresponds essentially to the
embodiment shown in the figure 25a. Therefore, below are addressed primarily
the differences between these embodiments.

The tool device 1 is held on the output spindle 22a of the machine tool by
means of a first holding device 30, which has in particular a fastening screw 9d, a

washer 9¢, and a nut member 9f. The torque transmission from the connection
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device to the tool device 1 is at least partly achieved by means of the form fitting
elements 33.

The connection device is received in the axial direction, i.e. in the direction
of the machine tool axis of rotation 22c¢ in such a way that a small distance § is
obtained, whereby a particularly secure receiving of the tool device on the
machine tool can be achieved.

The connection device, in particular its base body, may preferably be
formed integral, preferably at least the base body of the connection device is
produced by a primary shaping manufacturing method or by a reshaping
manufacturing method such as these have already been described also for the
manufacturing of the tool device, preferably a forging, a sintering, generative
manufacturing processes and the like.

By means of the connection device, the tool device 1 so received on the
output spindle 22a, that the tool axis of rotation and the machine tool axis of
rotation substantially coincide. The connecting device is connected in a first
connecting portion 32a with the output shaft 22a. Further, the tool device 1 is
connected in a second connection region 32b to the connection device. In this
case, also the driving torque is transmitted from the machine tool to the

connection device by the driving area regions 2 in a form fit manner.

The tool device 1 has an operating region 13, which is adapted to act on a

work piece or on work piece arrangement (not shown).
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List of reference signs

1
la
1b

10a
11
12
13
14
15
16
16a
16b
17
22
22a
22b
22¢

tool device
connection device

second tool device

driving area region / tool driving area region

stepped driving area region
raised driving area region
surface point

tangent plane

tool axis of rotation

radial plane

axial plane

boundary plane

upper boundary plane
lower boundary plane
plane of symmetry
fastening screw

washer

nut member

tie bar device

cover surface section

lower section of the cover surface section

connection region
attachment device
operating region
reference plane
reference diameter
encoding device

raised encoding device
encoding device having a recess
transition region
machine tool

output spindle
operating lever

machine tool axis of rotation
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22d
30
30a
31
31a
32a
32b
33
34
35
36

Ri
Ria
R

b1
b1

k1l
k2
K3
k4
K5
k6
K7
K8
k9
k10
k11
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end face of the output spindle

first holding device

first holding shaft

second holding device

second holding shaft

first connection region

second connection region

form fit element

first subcomponent of the connection device
second subcomponent of the connection device
connecting region between 34 and 35

first inclination angle

second inclination angle

thickness of the side wall

extension of a driving area region

first radius of curvature of a driving area region
variable radius of curvature of a driving area region
second radius of curvature of a driving area region
straight extending grid line of a driving area region
first curved grid line of a driving area region
second curved grid line of a driving area region

a third grid line with variable curvature of a driving area region
distance to 14

distance from tool device to output spindle in the direction of 5
key width, spacing of parallel driving surface areas
first outside diameter of the attachment device
second outer diameter of the attachment device
reference diameter

rounding region

first radius of curvature

second rounding radius

third radius of curvature

fourth radius of curvature

diameter of the recess

deep attachment device
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k12 polygon angle
k13 inclination angle
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Patentkrav

1. Veerktgjsindretning (1, 1b) der er egnet til anvendelse med et maskinvaerktgj
(22), og iseer egnet til anvendelse med et manuelt betjent maskinveerktgj, der har
en drivindretning der bevasger sig rundt om en drivakse, og isaer oscillerende

rundt om drivaksen,

0g som har en fastggrelsesindretning (12) ved hjzelp af ved hjeelp af
hvilken den kan fastggres til et maskinvaerktgj (22) pé en sddan méade at
drivakselen og en vaerktgjsdrejeakse (5) er i det vaesentlige

sammenfaldende,

hvor, til at modtage en drivkraft, fastggrelsesindretningen (12) omfatter
mindst to drivomréderegioner (2, 2a, 2b) hver med en flerhed af

overfladepunkter (3) og hver adskilt fra denne vaerktgjsdrejeakse (5),

kendetegnet ved at tangentialplaner (4) ved disse overfladepunkter (3)

heelder i forhold til aksialplan (7), der omfatter veerktgjsdrejeaksen (5),

hvor tangentialplanet (4) skraner i forhold til radialplanet (6), der streekker

sig vinkelret til veerktgjsdrejeaksen (5),
hvor fastggrelsesindretningen (12) omfatter en sidevaeg,
hvor sidevaeggen straekker sig adskilt fra veerktgjsdrejeaksen (5),

hvor sidevaeggen straekker sig mellem en fgrste, gvre begraensningsplan
(8a) og et andet, nedre begrasnsningsplan (8b), og

hvor sidevaggen omfatter drivomréderegionerne (2, 2a, 2b),

hvor en i det vaesentlige hul konisk sektion er dannet i regionen af
fastggrelsesindretningen ved hjeelp af sidevasggen, hvilken sektion har et
tvaersnit med en variabel afstand til sidevaeggen til vaerktgjsdrejeaksen i et

plan ortogonalt med veerktgjsdrejeaksen.
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2. Veaerktgjsindretningen ifglge krav 1, kendetegnet ved at mindst en af de,
fortrinsvis en flerhed af dem, og isaer fortrinsvis alle drivomraderegionerne (2, 2a,
2b) er, mindst i sektioner, i det vaesentlige plane, mindst i sektioner, buede.

5 3. Vaerktgjsindretningen ifglge et hvilket som helst af de foregédende krav,
kendetegnet ved

at disse begransningsplaner (8, 8a, 8b) er anbragt i det vaesentlige
vinkelret til vaerktgjsdrejeaksen (5),

at disse begraensningsplaner (8, 8a, 8b) er adskilt med afstand fra

10 hinanden;

at hver af disse drivomraderegioner (2, 2a, 2b) er anbragt mellem et af de
fgrste, gvre begraensningsplaner (8a) og et af de andet, nedre

begrasnsningsplaner (8b),

at fortrinsvis en flerhed af dem, fortrinsvis alle af drivomraderegionerne
15 straekker sig mellem et enkelt af fgrste gvre begraensningsplan (8a) og

enkelt andet nedre begraensningsplan (8b).

4. Veerktgjsindretningen ifglge et hvilket som helst af de foregdende krav,
kendetegnet ved

20 at denne veaerktgjsindretning (1, 1b), isaer i regionen af
fastggrelsesindretningen (12), i det vaesentlige har en vaagtykkelse t,

at mindst et fgrste begraensningsplan (8a) og et andet begraensningsplan
(8b) er adskilt med en afstand T fra hinanden; og

at denne afstand T fortrinsvis er stgrre end 1 gange t, fortrinsvis at den er

25 stgrre end 2 gange t, og isaer fortrinsvis at den er stgrre end eller lig med 3
gange t, og yderligere fortrinsvis at den er mindre end 20 gange t,
fortrinsvis at den er mindre end 10 gange t, og isaer fortrinsvis at den er
mindre end eller lig med 5 gange t, og mere fortrinsvis at T i det

vaesentlige svarer til 3,5 gange t +/- 0,75 gange t.
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5. Veerktgjsindretningen ifglge et hvilket som helst af de foregédende krav,
kendetegnet ved

at den har en flerhed af drivomréderegioner (2, 2a, 2b), der fortrinsvis er
indrettet drejeligt symmetrisk rundt om vaerktgjsdrejeaksen (5).

6. Veerktgjsindretningen ifglge et hvilket som helst af de foregdende krav,

kendetegnet ved

at mindst to af de, fortrinsvis adskillige af disse drivomréderegioner (2, 2a,

2b) er indrettet symmetrisk i forhold til et symmetriplan (9),

at vaerktgjsdrejeaksen (5) er anbragt i dette symmetriplan (9); og mere
fortrinsvis, at disse drivomraderegioner (2, 2a, 2b) er indrettet i det

vaesentlige sammenhasngende.

7. Vaerktgjsindretningen ifglge et hvilket som helst af de foregaende krav,
kendetegnet ved at denne sidevaeg i det vaesentlige har en
gennemsnitsvaegtykkelse (t1), der fortrinsvis er stgrre end eller lig med 0,2 mm,
fortrinsvis st@grre end 0,5 mm, og isaer fortrinsvis stgrre end 0,8 mm, og
yderligere fortrinsvis at den er mindre end eller lig med 4 mm, fortrinsvis mindre
end 2 mm og isaer fortrinsvis mindre end 1,5 mm, yderligere saerlig fortrinsvis er
den i det vaesentlige 1 mm eller 1,5 mm, eller fortrinsvis mellem 1 mm og 1,5
mm; og/eller at sidevaeggen streekker sig radialt lukket rundt om
vaerktgjsdrejeaksen (5).

8. Vaerktgjsindretningen ifglge et hvilket som helst af de foregdende krav,
kendetegnet ved

at fastggrelsesindretning (12) omfatter et daekfladeafsnit (10, 10a),

at deekoverfladearealsektion er direkte eller indirekte forbundet til mindst

en af disse drivomréderegioner (2, 2a, 2b),

at dets omfang har mindst en komponent vinkelret pa vaerktgjsdrejeaksen
(5), og
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at dakfladeafsnittene (10, 10a) er deponeret i det vaesentlige i regionen af

et af disse fgrste, gvre begransningsplaner (8a)

og fortrinsvis at daekfladeafsnittene (10, 10a) straekker sig radialt mod

vaerktgjsdrejeaksen (5); og
at daekfladeafsnittene (10, 10a) har mindst en udsparing,

hvor denne udsparing eller flere af disse udsparinger fortrinsvis er indrettet
i det vaesentlige i regionen af veerktgjsdrejeaksen (5),

hvor yderligere fortrinsvis en af disse eller flere af disse udsparinger er
indrettet drejeligt symmetrisk i forhold til veerktgjsdrejeaksen (5).

9. Vaerktgjsindretningen ifglge et hvilket som helst af de foregaende krav,
kendetegnet ved at en normalvektor af en af disse tangentialplaner (4) er
orienteret vaek fra veerktgjsdrejeaksen (5) i radial retning, og isaer at
normalvektorerne af disse tangentialplaner (4) er orienteret vaek fra
vaerktgjsdrejeaksen (5) i radial retning; eller

at en normalvektor af en af disse tangentialplaner (4) er orienteret i radial retning
mod veerktgjsdrejeaksen (5), og iseer at normalvektorerne af disse
tangentialplaner (4) er orienteret i radial retning mod vaerktgjsdrejeaksen (5).

10. Vaerktgjsindretningen ifglge et hvilket som helst af de foregdende krav,
kendetegnet ved

at denne veaerktgjsindretning (1, 1b) omfatter mindst en driftsregion (13),
mindst en fastggrelsesindretning (12) og mindst en tilslutningsregion (11,
32a, 32b);

at denne driftsregion (13) er indrettet til at virke pa et

arbejdsstykkeanordning eller pa et arbejdsstykke; og

at en forbindelsesregion (11, 32a, 32b) er anbragt mellem denne

fastggrelsesindretning (12) og hver af disse driftsregioner (13); og
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iszer kendetegnet ved at den mindst ene af tilslutningsregionerne (11,
32a, 32b), og fortrinsvis alle tilslutningsregionerne (11, 32a, 32b) er
indrettet i det vaesentlige i regionen af et af disse anden, nedre
begraensningsplaner (8b), og fortrinsvis at de i det vaesentlige falder

5 sammen.

11. Vaerktgjsindretningen ifglge et hvilket som helst af de foregdende krav,
kendetegnet ved

at vinklen a er lukket mellem en af disse tangentialplaner (4) og
10 radialbanen (6), hvor radialbanen (6) er indrettet vinkelret til

vaerktgjsdrejeaksen (5),

at vinklen a er mindre end 90 grader, fortrinsvis at den er mindre end 80
grader, og isaer fortrinsvis at den er mindre end 75 grader, og

yderligere fortrinsvis at vinklen a er stgrre end 0 grader, fortrinsvis at den
15 er stgrre end 45 grader, og isaer fortrinsvis at den er stgrre end 60 grader,

0g

yderligere fortrinsvis at vinklen a ligger i et omrade fra 62,5 grader til 72,5

grader.

20 12. Veerktgjsindretningen ifglge et hvilket som helst af de foregédende krav,
kendetegnet ved

at vinklen B er lukket mellem en af disse tangentialplaner (4) og denne
aksialbane (7), hvor vaerktgjsdrejeaksen (5) er indrettet i denne aksialbane
(7), at vinklen B er mindre end 90 grader, fortrinsvis at den er mindre end

25 70 grader, og iseer fortrinsvis at den er mindre end 65 grader, og

yderligere fortrinsvis at vinklen B er stgrre end 0 grader, fortrinsvis at den
er stgrre end 15 grader, og isaer fortrinsvis at den er stgrre end 30 grader,

0g



5

10

15

20

25

30

DK/EP 3027362 T3

6

yderligere fortrinsvis at vinklen B er i det vaesentlige 30 grader, 45 grader
eller 60 grader.

13. Vaerktgjsindretningen ifglge et hvilket som helst af de foregdende krav,
kendetegnet ved

at fastggrelsesindretning (12) omfatter et lige antal drivomraderegioner (2,
2a, 2b), fortrinsvis 4 eller derover, fortrinsvis 8 eller derover, og iseer
fortrinsvis 16 eller derover, og yderligere fortrinsvis 64 eller derunder,
fortrinsvis 48 eller derunder, og isaer fortrinsvis 32 eller derunder, mest

fortrinsvis 24,

hvor disse drivomraderegioner (2, 2a, 2b) er indrettet i det vaesentlige
stjerne-agtig, fortrinsvis indrettet i det vaesentlige i form af en stjerne-
formet polygon, fortrinsvis rundet ved overgangsregionerne mellem de

individuelle drivomréderegioner.

14. Vaerktgjsindretningen ifglge et hvilket som helst af de foregdende krav,
kendetegnet ved at tangentialplanet (4) skréner i forhold til en lige linje der
straekker sig parallelt med veerktgjsdrejeaksen (5).

15. Forbindelsesindretning (1a) der er egnet til at forbinde en vaerktgjsindretning
(1, 1b) med et maskinvaerktgj (22), iseer med et manuelt betjent maskinvaerktgj
(22), der har en drivindretning der bevaeger sig rundt om en drivakse, og isaer
oscillerende rundt om drivaksen,

hvor forbindelsesindretningen (1a) omfatter en fgrste forbindelsesregion
(32a) og en anden forbindelsesregion (32b),

hvor den fgrste forbindelsesregion (32a) er indrettet til at forbinde
forbindelsesindretningen (1a) med maskinvaerktgjet (22), hvor
forbindelsesindretningen (1a) kan forbindes til maskinvaerktgjet (22) pa en
sadan méde at drivakselen og en forbindelsesdrejeakse i det vaesentlige

falder sammen,
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hvor den anden forbindelsesregion (32b) er indrettet til at forbinde

forbindelsesindretningen (1a) med vaerktgjsindretningen (1, 1b),
kendetegnet ved that

at mindst en af forbindelsesregionerne (32a, 32b) omfatter en

5 fastggrelsesindretning (12), hvor, til at modtage en drivkraft,
fastggrelsesindretning (12) omfatter mindst til drivomraderegioner (2, 2a,
2b) hver med en flerhed af overfladepunkter (3) og er adskilt fra
forbindelsesdrejeaksen, hvor tangentialplaner (4) ved disse
overfladepunkter (3) haelder i forhold til aksialplan (7), der omfatter

10 forbindelsesdrejeaksen,

hvor tangentialplanet (4) skraner i forhold til radialplanet (6), der straekker

sig vinkelret til forbindelsesdrejeaksen,
hvor fastggrelsesindretning (12) omfatter en sidevaeg,
hvor sidevaeggen straekker sig adskilt radialt fra forbindelsesdrejeaksen,

15 hvor sidevaeggen straekker sig mellem en fgrste, gvre begraensningsplan

(8a) og et andet, nedre begrasnsningsplan (8b), og
hvor sidevaggen omfatter drivomréderegionerne (2, 2a, 2b),

hvor en i det vaesentlige hul konisk sektion er dannet i regionen af
fastggrelsesindretning ved hjaelp af sidevasggen, hvilken sektion har et
20 tvaersnit med en variabel afstand til sidevaeggen til forbindelsesdrejeaksen i

et plan ortogonalt med forbindelsesdrejeaksen.

16. Forbindelsesindretningen ifglge krav 15, kendetegnet ved at den fgrste
forbindelsesregion (32a) er indrettet drejeligt symmetrisk til

25 forbindelsesdrejeaksen og/eller at det andet forbindelsesregion (32b) er indrettet
drejeligt symmetrisk eller asymmetrisk til forbindelsesdrejeaksen.
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17. Forbindelsesindretningen ifglge et hvilket som helst af kravene 15 til 16,
kendetegnet ved

at forbindelsesindretningen (1a) omfatter en fgrste holdeindretning (30);
0g

5 at den fgrste holdeindretning (30) er tilpasset til at samarbejde med

mindst fgrste forbindelsesregion (32a) og maskinvaerktgjet (22); og/eller

kendetegnet ved at forbindelsesindretningen (1a) omfatter mindst en

anden holdeindretning (31); og

at den anden holdeindretning (31) er indrettet til at samarbejde med den

10 anden forbindelsesregion (32b) og en veaerktgjsindretning (1, 1b).

18. Forbindelsesindretningen ifglge et hvilket som helst af kravene 15 til 17,
kendetegnet ved

at den fgrste holdeindretning (30) har en fgrste holdeakse (30a),
15 at den anden holdeindretning (31) har en anden holdeakse (31a); og

at den fgrste holdeakse 0g den anden holdeakse (30a, 31a) er indrettet i
det vaesentlige parallel, iseer kongruent, eller skaevt, iseer vind-skaevt, i

forhold til hinanden.

20 19. Serier af mindst to vaerktgjsindretninger (1, 1b) ifglge et hvilket som helst af
kravene 1 til 14, kendetegnet ved

at hver veerktgjsindretning (1, 1b) af serierne har et referenceplan (14),
at referenceplanet (14) er indrettet vinkelret pé veerktgjsdrejeaksen (5),

at dette referenceplan (14) har en referencediameter (15, k4) for

25 drivomréderegionerne (2, 2a, 2b); og
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at, for forskellige typer af vaerktgjsindretninger (1, 1b) af en serig, en
afstand A af en fgrste flade af deekfladeafsnittene (10, 10a) til dette
referenceplan (14) er mellem en fgrste, nedre graense og en anden, gvre
graense, hvor den fgrste, nedre graense er stgrre end 0,01 mm, fortrinsvis
stgrre end 0,05 mm, og den anden, gvre graense er mindre end 0,5 mm,

fortrinsvis mindre end 0,1 mm,

hvor fortrinsvis afstanden A er i det vaesentlige konstant for forskellige

vaerktgjsindretninger (1, 1b) af serierne.

20. Serierne ifglge krav 19, kendetegnet ved at forskellige typer af
vaerktgjsindretninger af serierne med forskellige vaegtykkelser t.

21. Serier ifglge et hvilket som helst af kravene 19 eller 20, kendetegnet ved

at hver veerktgjsindretning (1, 1b) har en koderegion der er indrettet pa i
det vaesentlige den samme méade som vedrgrer dets position i forhold til

veerktgjsdrejeaksen (5) og til drivomréderegionerne (2, 2a, 2b),

at hver vaerktgjsindretning (1, 1b) er kendetegnet ved mindst en

anvendelsesparameter, sasom isaer en foretrukket drivenergi; og

at denne koderegion omfatter mindst en kodeindretning (16, 16a, 16b) der
er karakteristisk for den mindst ene anvendelsesparameter, hvor serierne

af mindst to vaerktgjsindretninger (1, 1b) er fortrinsvis kendetegnet ved

at mindst et fgrste vaerktgjsindretning (1) har en fgrste kodeindretning
(16, 16a, 16b) der er tilvejebragt til at samarbejde med et fgrste

kodeelement, der fortrinsvis er indrettet pa et maskinvaerktgj (22),

at mindst en anden vaerktgjsindretning (1b) har en anden kodende
kodeindretning der er tilvejebragt til at samarbejde med et andet kodende
element, der fortrinsvis er indrettet pa et maskinvaerktgj (22),

at disse kodende indretninger (16, 16a, 16b) og disse kodende elementer
er udformet pé en sddan made at det fgrste kodende element kan
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samarbejde med den fgrste kodeindretning og den anden kodeindretning
(16, 16a, 16b); og

at det andet kodende element kan samarbejde kun med den anden
kodeindretning (16, 16a, 16b) men at den ikke kan samarbejde med den
fgrste kodeindretning (16, 16a, 16b).

22. Serierne ifglge krav 21, kendetegnet ved at formen af et basisomrade af
mindst en, fortrinsvis alle kodende indretninger (16, 16a, 16b) er valgt fra en
gruppe af former omfattende mindst én eller flere af fglgende former:

- en polygon med en flerhed af hjgrner, fortrinsvis 3, 4, 5, 6, 7, 8 eller flere

hjgrner, der fortrinsvis er rundede,

- en cirkel,

- en ellipse,

- en bue med variabel radius eller en konstant radius eller

- en kombination af flere af de naevnte former.

23. Serier ifglge et hvilket som helst af kravene 21 eller 22, kendetegnet ved at
mindst to af disse kodende indretninger (16, 16a, 16b) har den samme

geometriske form, men en forskellig stgrrelse.

24, Serier ifglge et hvilket som helst af kravene 21 til 23, kendetegnet ved
at mindst en af, og fortrinsvis alle af de kodende indretninger (16, 16a, 16b) er
dannet som haavede regioner i forhold til et kodende referenceplan; og

mindst et omfang af den ene kodeindretning (16, 16a, 16b) er stgrre end det
respektive omfang af den anden kodeindretning (16, 16a, 16b) eller

at mindst en af de, fortrinsvis alle af de kodende indretninger (16, 16a, 16b) er
dannet som udsparinger (16b); og

mindst et omfang af den ene kodeindretning (16b) er stgrre end den respektive
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forleengelse af den anden kodeindretning (16, 16a, 16b).

25. Serier ifglge et hvilket som helst af kravene 21 til 24, kendetegnet ved at
de kodende regioner (16, 16a, 16b) er indrettet i regionen af disse daekfladeafsnit
(10, 10a).

26. Fremgangsmade til fremstilling af en vaerktgjsindretning ifglge et hvilket som
helst af kravene 1 til 14, kendetegnet ved

at denne fremgangsméade, med henblik pa fremstilling af en
drivomréderegion (2, 2a, 2b) omfatter et primaer formningsfremgangsmade
step, eller et opretningsfremgangsmadetrin, eller et
generativfremgangsmadetrin eller en kombination af flere af disse
fremgangsmadetrin, der er valgt fra en gruppe omfattende iszer et
smednings-, presnings-, valsnings-, ekstruderings-, foldnings-,
dybtraeknings-, valsesikrings-, saenkebertlings-, retnings-, bgjnings-,
straeknings-, komprimerings-, sintrings-, stgbnings-, og et lag-pa-lag-

coatningstrin; og

at denne fremgangsmade, med henblik pa fremstilling af en
vaerktgjskontur, omfatter et separeringsfremgangsmadetrin, fortrinsvis et
termisk separeringsfremgangsmadetrin og/eller et mekanisk
separeringsfremgangsmadetrin eller en kombination af flere af sddanne
fremgangsmadetrin, der er valgt fra en gruppe omfattende isaer
afklipnings-, formalings-, rivnings-, udstansnings-, opskarings-,
partikelstraleskaerings-, elektronstraleskaerings-, laserskaerings-,

plasmaskaerings-, flammeskaerings-, og gnisterosionsskaeringstrin.
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