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(57) Abstract: A drill bit, comprising a shank (5) with helix (6) and a drill
head (9), wherein the drill head (9) is designed as a carbide part and is in
serted into an end- face connecting groove (4) of the shank (5), wherein
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face curves (12) which in each case originate from a parallel displacement
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Drill bit, device for producing and method for
producing a drill bit

The invention relates to a drill bit according to the

preamble of claim 1 . The invention also relates to a

device for producing a drill bit according to the

preamble of claim 7 and to a method for producing a

drill bit according to the preamble of claim 9 .

EP 0 843 772 Bl describes various variants for shaping

and producing drill bits having a drill head which is

made of carbide and is inserted into a slot-shaped

connecting groove in an end region of the shank.

Extending next to the connecting groove are transition

surfaces of the shank which form the transition to a

helix. The transition surfaces are each provided with

surface sections, wherein the two surface sections are

set against one another and converge at an intersecting

edge. In particular, the two surface sections are each

flat and are oriented at different angles both relative

to the longitudinal axis of the shank and relative to

the longitudinal extent of the connecting groove

accommodating the drill head. The production of the

drill bit having transition surfaces designed in such a

way is complicated.

The problem addressed by the invention is to specify a

drill bit, a method for producing it and a production

device in such a way that especially simple production

in a few operations is made possible.

For a drill bit mentioned at the beginning, the above

problem is solved according to the invention by the

characterizing features of claim 1 .

The construction of the transition surface from surface

curves which in each case originate from a parallel

displacement of at least one segment of the groove base

curve leads to ease of production and in particular to



a drill bit which works effectively.

Transition surfaces the context of the invention are

planar regions of the shank which are arranged in

particular on both sides of the connecting groove and

which extend over most of the connecting groove. The

transition surfaces form a substantial portion of the

axial transition from the top marginal region of the

connecting groove to the helix.

A "surface curve" of such a transition surface refers

to any curve which extends over the transition surface

and which lies completely in the transition surface.

A "groove base curve" in the context of the invention

is a curve along which the base of the connecting

groove extends longitudinally. Individual recesses or

the like which are incorporated in the base of the

connecting groove do not influence the longitudinal

extent of the base of the connecting groove in this

context .

The transition surfaces arranged in particular on both

sides of the connecting groove can be designed

symmetrically at least in a region around the

connecting groove. Depending on reguirements , however,

said transition surfaces can also be surfaces which

vary in shape and orientation.

As mentioned above, the transition surfaces play a

considerable part in the axial transition from the top

marginal region of the connecting groove to the helix.

Against this background, provision is preferably made

for the transition surface to extend axially starting

from the top marginal region of the connecting groove,

preferably for it to extend axially at any rate in

sections over more than half the depth of the

connecting groove.



In a preferred embodiment of the invention, the groove

base curve has a straight course. A straight course of

the groove base curve can be produced in an especially

simple manner. In an alternative embodiment of the

invention, the groove base curve has, at least in

sections, a curved course. In an especially preferred

manner, the curved course can have, at least in

sections, the shape of part of a conic section, in

particular an ellipse, circle or parabola.

Depending on reguirements, the groove base curve, in

the course thereof, can also have a local minimum or a

local maximum.

In general, the groove base curve, depending on

reguirements imposed on the configuration of the

transition surfaces, can have both curved and straight

sections. It is possible to arrange straight sections

in a row with angles provided in between, e.g. while

forming a roof-shaped groove base curve overall.

The transition surface is preferably designed to be

continuous and has no edges. This has proved to be

especially advantageous for the removal of the

drillings. In an especially preferred embodiment, the

transition surface is even designed to be flat. This

can be realized especially easily from the production

point of view.

The outline of the transition surface can assume

different shapes; for example, it can be rectangular or

oval. However, the outline of the transition surface is

preferably substantially trapezoidal.

Furthermore, in particular in the case of the flat

transition surface, the transition surface is

preferably inclined relative to the longitudinal axis



of the shank. With the degree of the inclination of the

transition surface, the removal of drillings can be

specifically set. Especially good results have been

shown at an angle of inclination of between about 30°

and about 40°, in particular around about 35°.

The transition surface extends over a substantial part

of the width of the shank, in particular over the

entire width of the shank. This is very simple to

achieve from the production point of view.

For a device mentioned at the beginning, the above

problem is achieved by the characterizing features of

claim 7 . Steps for machining the shank can be saved or

simplified by the arrangement of a second tool part

next to the first tool part for the simultaneous

incorporation of the connecting groove and at least one

transition surface in the shank.

In a preferred development of the device, a third tool

part is arranged on the opposite side of the first tool

part with respect to the second tool part and is

rotatable together with the first tool part about the

same rotation axis, wherein, at the same time as the

connecting groove is incorporated, a second transition

surface is shaped by the third tool part, said

transition surface being arranged on the opposite side

of the connecting groove with respect to the first

transition surface. In the production method according

to the invention, the connecting groove for

accommodating the drill head and both transition

surfaces adjoining the connecting groove can be

produced simultaneously in one operation by such a

device. The simultaneous incorporation of the

connecting groove and a transition surface in the

context of the invention refers to the fact that

simultaneous removal of material for shaping the

transition surface and of material for shaping the



connecting groove takes place.

In an especially advantageous manner, at least one of

the tool parts has a blade for the controlled removal

of a chip from the shank. Thus, for example, the first

tool part can be formed as a saw, the connecting groove

being sawn in the shank. Alternatively or additionally,

the second and/or the third tool part can be formed as

milling tools with a milling blade for controlled

cutting.

For a method mentioned at the beginning, the above

problem is solved by the features of claim 9 . A

movement of the device and the shank relative to one

another refers in the context of the invention to any

relative movement resulting from an overlap of device

and shank with resulting material removal for forming

the connecting groove and the transition surface. In

this case, either the device can be in a fixed position

and the shank can be moved relative to the device or

the shank can be clamped in a fixed position and the

device can be moved relative to the shank, or both the

shank and the device can be moved relative to the fixed

location and relative to one another.

In this case, according to the device for producing a

drill bit according to the features of either of claims

7 and 8 , simultaneous removal of material of the

transition surface and of material of the connecting

groove is effected, at least over a section of the

relative movement. As a result, in particular separate

operations taking place in succession for shaping the

connecting groove and the transition surface can be

dispensed with.

In an advantageous development, the longitudinal axis

of the shank and the rotation axis of the device are in

this case disposed substantially perpendicularly to one



another. As a result, the connecting groove can be slit

parallel to the longitudinal axis of the shank in a

simple manner. In principle, the longitudinal axis of

the shank and the rotation axis can enclose largely any

desired angles with one another, such that the vertical

extent of the connecting groove is not necessarily

oriented parallel to the longitudinal axis of the

shank .

In an embodiment of the invention, the movement of the

device relative to the shank runs along a straight

line, wherein the straight line is disposed in

particular perpendicularly to the longitudinal axis of

the shank and, in a further preferred manner, runs

through the longitudinal axis of the shank. As a

result, inter alia, a flat connecting groove base can

be formed, wherein transition surfaces which have a

flat surface are advantageously formed.

In very general terms, the movement of the device

relative to the shank runs along a machining

trajectory. Such a machining trajectory can have

largely any desired form. The machining trajectory

preferably lies completely in a plane parallel to the

longitudinal axis of the shank, wherein the

longitudinal axis of the shank, in a further preferred

manner, lies in this plane. For example, the machining

trajectory can have the form of a curved line, in which

case the curved line can pass through, in particular, a

local maximum or a local minimum. The curved line can

also have straight sections or the machining trajectory

can consist of curved and straight sections or only of

straight sections angled relative to one another. A

completely straight line is also a machining trajectory

in the context of the invention.

In addition, the above problem is achieved by a drill

bit which is produced or can be produced according to



the features of claims 9 to 12 according to a method

according to the invention.

The drill bit according to the proposal is preferably

configured as a masonry drill bit which is designed in

particular for hammer operation. However, the solution

according to the proposal can also be applied to all

other conceivable types of drill bit.

Further advantages and features of the invention follow

from the exemplary embodiments described below and from

the dependent claims .

Several exemplary embodiments of the invention are

described below and are explained in more detail with

reference to the attached drawings, in which:

1 shows a three-dimensional schematic view of a

device according to the invention for producing

a drill bit during machining of a drill bit

according to the invention,

fig. 2 shows a three-dimensional view of a first

exemplary embodiment of a drill bit according to

the invention having a shank and a drill head,

fig. 3 shows a further three-dimensional view of the

drill bit from fig. 2 ,

fig. 4 shows a three-dimensional view of the shank of

the drill from fig. 2 without inserted drill

head,

fig. 5 shows the shank of a drill bit according to a

second exemplary embodiment according to the

invention,

fig. shows a plan view of a half section of the drill



bit from fig. 5 along the longitudinal axis of

the shank,

7 shows a three-dimensional view of the shank of a

further exemplary embodiment of a drill bit

according to the invention,

8 shows a plan view of a half section of the drill

bit from fig. 7 along the longitudinal axis of

the shank.

The device shown in fig. 1 for producing a drill bit

which comprises a shank 5 having a helix 6 and a drill

head 9 exhibits a first central tool part 1 and two

tool parts 2 , 3 arranged on both sides of the tool part

1 . The tool parts 1 , 2 , 3 are only shown schematically

with respect to an enveloping form which results from

rotation of the tool parts 1 , 2 , 3 about a common

rotation axis la. The tool parts 1 , 2 , 3 are

expediently accommodated on a common rotary shaft (not

shown) for rotation therewith.

The central tool part 1 is a saw like a circular saw

blade for machining a connecting groove 4 in a front

end of the shank 5 of a drill bit.

The tool parts 2 , 3 are peripheral milling cutters with

milling blades (not shown), the milling blades having

in particular a straight edge which is inclined by an

angle W relative to a plane perpendicular to the

rotation axis la.

In a known manner, the shank 5 of the drill bit has the

helix 6 for removing drillings, the helix 6 ending at a

front end region 7 of the shank 5 . An insertion end of

the drill bit for accommodating in, for example, a

rotary hammer, said insertion end being arranged at the

opposite end of the shank 5 , is not shown in detail.



Said insertion end can be in particular an SDS-plus® or

SDS-max® insertion end.

In the present example, the helix is shaped in a

grinding or milling process, with rotation and

simultaneous axial linear movement of the shank 5 . When

the helix has been shaped, the rotary movement of the

shank 5 is stopped and only the axial linear movement

is continued, such that two steep, stepped flanks 8 are

shaped in the end region 7 of the shank 5 .

The end region 7 comprises the connecting groove 4 ,

which extends in the form of a longitudinal slot over

the entire width of the shank 5 and has a base 4a and

two parallel side walls . A drill head 9 made of carbide

is inserted into the connecting groove 4 and secured in

a known manner by brazing. In the present example, the

drill head 9 is provided with cutting edges 10 which

extend outward from the longitudinal axis 5a of the

shank 5 . Here, the cutting edges 10 are preferably set

against one another and form a substantially roof-

shaped drill head 9 overall .

Here, two transition surfaces 11 of the shank 5 are

formed on both sides of the connecting groove 4 ,

wherein, in the present example, both transition

surfaces 11 have been produced simultaneously with the

milling-out of the connecting groove 4 by means of the

device shown in fig. 1 .

On account of the movement of the shank 5 and of the

tool parts 1 , 2 , 3 relative to one another, the

transition surfaces 11 are formed in the course of the

production in such a way that said transition surfaces

11 each originate from a parallel displacement of a

groove base curve 4b. The meaning of the term "groove

base curve" was explained further above.



Essential in the context of the invention is the

principle that, by the simultaneous fashioning,

explained in connection with fig. 1 , of the connecting

groove 4 and the transition surfaces 11 by means of

rotating tool parts 1 , 2 , 3 and a movement of the shank

5 relative to the tool parts 1 , 2 , 3 , transition

surfaces 11 having surface curves 12 are produced which

originate from parallel displacements of a groove base

curve 4b. In the figures, in each case only a single

surface curve 12 representing all further surface

curves is shown.

In the course of the shaping of the connecting groove 4

and of the transition surfaces 11, the shank 5 or the

tool part 1 , 2 , 3 in fig. 1 is moved in the direction

of the groove extent 4c, which runs perpendicularly to

the rotation axis la of the tool part 1 , 2 , 3 and

perpendicularly to the longitudinal axis 5a of the

shank .

A movement of the shank 5 relative to the tool part 1 ,

2 , 3 in the direction of the rotation axis la is not

effected in the present exemplary embodiment, but can

in principle also be provided.

A relative movement of shank 5 and tool part 1 , 2 , 3 in

the direction of the longitudinal axis 5a of the shank

5 is not provided in the first exemplary embodiment in

the course of the production of the connecting groove 4

(straight machining trajectory), but can in principle

be provided (non-linear machining trajectory,

preferably completely in a plane oriented parallel to

the longitudinal axis 5a and the groove extent 4c) .

On account of the above-described relative movements

and of the above-described shaping by the tool parts 1 ,

2 , 3 , a connecting groove 4 of substantially

rectangular cross section having a straight, flat



connecting groove base is produced. In addition,

transition surfaces 11 arranged on both sides of the

connecting groove 4 are produced, which transition

surfaces 11 are likewise flat and have in the present

case, but not necessarily, the same inclination angle W

relative to the longitudinal axis 5a of the shank 5 .

Narrow end faces 13 are located between the connecting

groove 4 and the start of the transition surfaces 11,

that is to say in the top marginal region of the

connecting groove 4. The narrow end faces 13 are

segments of an end face of the shank 5 which are left

behind after the machining steps are carried out, which

end face had the shape of a flat cone before the above

machining steps due to a turning operation. This

explains the fact that the flat end faces 13, shown in

fig. 4 for example, have a slightly curved course of

their margin. The end faces 13 are not transition

surfaces in the context of the invention.

Fig. 5 shows a second exemplary embodiment of the

invention, which in principle can be produced by the

device schematically shown in fig. 1 . In contrast to

the first exemplary embodiment, the relative movement

between the shank 5 and the device is not effected

exclusively along a straight line in the direction of

the groove extent 4c, but rather along a machining

trajectory which lies completely in a plane oriented

parallel to the groove extent 4c and the longitudinal

axis 5a of the shank 5. The machining trajectory

corresponds, at least over a segment, to the course of

the groove base curve 4b.

In the example according to fig. 5 , unlike in the first

exemplary embodiment, no narrow end face has been left

behind, and so the top edge of the connecting groove

margin at the same time corresponds to a surface curve

of the transition surfaces 11 of the end region 7 of



the shank 5 .

The transition surfaces 11 have a family of surface

curves 12 which are each formed as section curves of

the respective transition surface 11 with a section

plane parallel to the grove extent 4c and the

longitudinal axis 5a of the shank 5 . Here, these

surface curves 12 are each preferably a parallel

displacement of at least one segment of the groove base

curve 4b.

In this case, the groove base curve 4b is at the same

time a segment of the movement trajectory of the

relative movement of the shank 5 and the tool parts 1 ,

2 , 3 . The curved movement trajectory is in this case

part of a conic section line, in particular part of a

circular line. It has a local minimum or a deepest

point which lies in the longitudinal axis 5a of the

shank .

Shown in fig. 7 and fig. 8 is a further exemplary

embodiment in which the groove base curve 4b forms a

curved line inverted compared with the preceding

example. Accordingly, the movement trajectory of the

relative movement of shank 5 and tool part 1 , 2 , 3 has

a local minimum in the longitudinal axis 5a of the

shank 5 . In the example according to fig. 7 and fig. 8 ,

two narrow end faces 13 of the shank 5 have been left

behind in the top marginal region of the connecting

groove 4 , as in the first exemplary embodiment. An

exemplary surface curve 12, displaced parallel to the

groove base curve 4b, of the transition surface 11 is

depicted by a broken line in fig. 7 and results as a

section curve between one of the transition surfaces 11

and a section plane parallel to the groove extent 4c

and the longitudinal axis 5a.

Provided the above-described groove base curves 4b have



a maximum or a minimum, the maximum or minimum

preferably lies in the longitudinal axis 5a of the

shank 5 . In principle, however, provision may also be

made for the maximum or the minimum to lie outside the

longitudinal axis 5a. The resulting, asymmetrical

configuration can be advantageous from the vibration

point of view.

Finally, it may be pointed out that, here, the end-face

connecting groove 4 of the shank 5 is preferably the

only groove 4 extending over the entire shank width.

However, it is also conceivable for a plurality of such

connecting grooves 4 to be provided, which possibly

intersect. For example, this plurality of connecting

grooves 4 , as viewed from above, run at an angle to one

another, for example at an angle of 90° or 120°. In

principle, however, provision may also be made for two

connecting grooves 4 , as viewed from above, to enclose

only a small angle with one another, to run next to one

another and to merge into one another at least in one

region of the shank .



Patent claims

1 . A drill bit, comprising a shank (5) with helix (6)

and a drill head (9), wherein the drill head (9) is

designed as a carbide part and is inserted into an end-

face connecting groove (4) of the shank (5), wherein

the base (4a) of the connecting groove (4) extends

longitudinally along a groove base curve (4b),

characterized in that a transition surface (11) for the

axial transition to the helix (6) is provided to the

side of the connecting groove (4), in particular on

both sides of the connecting groove (4), and in that

the transition surface (11) is defined by surface

curves (12) which in each case originate from a

parallel displacement of at least one segment of the

groove base curve (4b) .

2 . The drill bit as claimed in claim 1 , characterized

in that the transition surface (11) extends axially

starting from the top marginal region of the connecting

groove (4), in particular extends axially at any rate

in sections over more than half the depth of the

connecting groove (4).

3 . The drill bit as claimed in claim 1 or 2 ,

characterized in that the groove base curve (4b) has,

at least in sections, a straight course, or in that the

groove base curve (4b) has, at least in sections, a

curved course.

4 . The drill bit as claimed in claim 3 , characterized

in that the transition surface (11) is designed to be

continuous and has no edges .

. The drill bit as claimed in one of the preceding

claims, characterized in that the transition surface

(11) is flat, preferably in that the transition surface

(11) is inclined relative to the longitudinal axis (5a)



of the shank (5), preferably in that the angle of

inclination is between about 30° and about 40°, in

particular around about 35°.

. The drill bit as claimed in one of the preceding

claims, characterized in that the transition surface

(11) extends over a substantial part of the width of

the shank (5), in particular over the entire width of

the shank ( ).

7 . A device for producing a drill bit having a shank

(5) and a drill head (9), wherein the drill head (9) is

designed as a carbide part and is inserted into an end-

face connecting groove (4) of the shank (5), comprising

a substantially disk-shaped first tool part (1),

rotatable about a rotation axis (la), for incorporating

the connecting groove (4) in the shank (5),

characterized in that the device has at least one

second tool part (2) which is arranged to the side of

the first tool part (1) and is rotatable together with

the first tool part (1) about the same rotation axis

(la), and in that, at the same time as the connecting

groove (4) is incorporated by the first tool part (1),

a first transition surface (11) is shaped by the second

tool part (2), said transition surface (11) being

arranged on the shank (5) next to the connecting groove

(4) .

8 . The device as claimed in claim 7 , characterized in

that a third tool part (3) is arranged on the opposite

side of the first tool part (1) with respect to the

second tool part (2) and is rotatable together with the

first tool part (1) about the same rotation axis (la),

wherein, at the same time as the connecting groove (4)

is incorporated, a second transition surface (11) is

shaped by the third tool part (3), said transition

surface (11) being arranged on the opposite side of the

connecting groove (4) with respect to the first



transition surface (11) .

9 . A method of producing drill bit, comprising a

shank (5) with helix (6) and a drill head (9), wherein

the drill head (9) is designed as a carbide part and is

inserted into an end-face connecting groove (4) of the

shank (5), characterized by the steps:

a . rotating the tool parts (1, 2 , 3 ) of the device as

claimed in either of claims 7 and 8 about the rotation

axis (la) ;

b . moving the device and the shank (5) relative to one

another, wherein the connecting groove (4) and the at

least one transition surface (11) of the shank (5) are

shaped by machining by means of the tool parts (1, 2 ,

3 ) .

10. The method as claimed in claim 9 , characterized in

that the longitudinal axis (5a) of the shank (5) and

the rotation axis (la) of the device are disposed

substantially perpendicularly to one another.

11. The method as claimed in claim 9 or 10,

characterized in that the movement of the device

relative to the shank (5) runs along a straight line,

wherein the straight line is disposed in particular

perpendicularly to the longitudinal axis (5a) of the

shank (5) .

12. The method as claimed in one of claims 9 to 11,

characterized in that the movement of the device

relative to the shank (5) runs along a machining

trajectory, wherein in particular the machining

trajectory lies completely in a plane parallel to the

longitudinal axis (5a) of the shank (5).

13. A drill, comprising a shank (5) with helix (6) and

a drill head (9), wherein the drill head (9) is

designed as a carbide part and is inserted into an end-



face connecting groove (4) of the shank (5),

characterized in that the shank (5) has a shape which

is produced or can be produced by means of a method as

claimed in one of claims 9 to 12 .



















A . CLASSIFICATION O F SUBJECT MATTER

INV. B23B51/02 B23C3/30 B23C5/08 B23C5/12
ADD.

According to International Patent Classification (IPC) o r t o both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B23B B23P B23C E21B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C . DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

DE 199 23 792 Al (HAWERA PROBST GMBH [DE] ) 1-6, 13
30 November 2000 (2000-11-30)
f i gures 1-8, 16
col umn 3 , l i ne 13 - col umn 4 , l i ne 55

US 5 382 121 A (BICKNELL DAVID P [US] ) 1-6, 13
17 January 1995 (1995-01-17)
f i gures 1-3
col umn 4 , l i ne 33 - col umn 4 , l i ne 66

FR 2 808 462 Al (DIAGER [FR] ) 1-6, 13
9 November 2001 (2001-11-09)
f i gures 1, 2

EP 0 653 544 A2 (HI LTI AG [LI] ) 1-6, 13
17 May 1995 (1995-05-17)
f i gures 1, 2

-/-

Further documents are listed in the continuation of Box C . See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date

o r priority date and not in conflict with the application but
"A" document defining the general state of the art which is not cited to understand the principle o r theory underlying the

considered to b e of particular relevance invention
"E" earlier document but published o n o r after the international "X" document of particular relevance; the claimed invention

filing date cannot be considered novel o r cannot b e considered to
"L" documentwhich may throw doubts o n priority claim(s) o r involve a n inventive step when the document is taken alone

which is cited to establish the publication date of another "Y" document of particular relevance; the claimed invention
citation o r other special reason (as specified) cannot be considered to involve a n inventive step when the

"O" document referring to a n oral disclosure, use, exhibition o r document is combined with one o r more other such docu¬
other means ments, such combination being obvious to a person skilled

"P" document published prior to the international filing date but in the art.

later than the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

20 July 2011 28/07/2011

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
N L - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Kl ei n , A



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

DE 202 19 563 Ul (DREBO WERKZEUGFAB GMBH 1-6,13
[DE]) 27 February 2003 (2003-02-27)
figures 5,7

FR 2 654 663 Al (DIAMOUTILS [FR]) 1-6,13
24 May 1991 (1991-05-24)
figures 17-19

US 2008/206007 Al (HUGHES DONALD R [US]) 7-12
28 August 2008 (2008-08-28)
abstract; figure IB



Patent document Publication Patent family Publication
cited in search report date member(s) date

DE 19923792 Al 30-11-2000 NONE

US 5382121 A 17-01-1995 NONE

FR 2808462 Al 09-11-2001 AR 028407 Al 07-05-2003
AT 348674 T 15-01-2007
AU 782364 B2 21-07-2005
AU 5642001 A 20-11-2001
BG 107323 A 30-06-2003
BR 0110614 A 28-10-2003
CN 1433347 A 30-07-2003
CZ 20023881 A3 14-07-2004
DE 60125363 T2 27-09-2007
DK 1296792 T3 30-04-2007
EE 200200623 A 15-04-2004
EP 1296792 Al 02-04-2003
ES 2278742 T3 16-08-2007
O 0185373 Al 15-11-2001

HR 20020912 A2 28-02-2005
HU 0302071 A2 29-09-2003
P 2003532547 A 05-11-2003

NZ 523014 A 30-04-2004
PL 358425 Al 09-08-2004
PT 1296792 E 30-03-2007
SK 16802002 A3 05-08-2003
UA 73578 C2 17-03-2003
US 2004052597 Al 18-03-2004
ZA 200209411 A 03-10-2003

EP 0653544 A2 17 -05-1995 CN 1107928 A 06-09-1995
DE 4338490 Al 18-05-1995
DK 653544 T3 06-04-1999
P 7180464 A 18-07-1995

US 5503237 A 02-04-1996

DE 20219563 Ul 27-02-2003 NONE

FR 2654663 Al 24-05-1991 NONE

US 2008206007 Al 28-08-2008 CA 2679367 Al 04-09-2008
EP 2121223 Al 25-11-2009
O 2008106051 Al 04-09-2008


	abstract
	description
	claims
	drawings
	wo-search-report

