
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
62

1 
30

6
A

1
��&����
�������

(11) EP 1 621 306 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
01.02.2006 Bulletin 2006/05

(21) Application number: 04425564.4

(22) Date of filing: 27.07.2004

(51) Int Cl.:
B28B 11/12 (2006.01) B28B 1/48 (2006.01)

B26D 1/00 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IT LI LU MC NL PL PT RO SE SI SK TR
Designated Extension States: 
AL HR LT LV MK

(71) Applicant: Garoll S.r.l.
25039 Travagliato (Brescia) (IT)

(72) Inventor: Vianello, Pietro
25060 Cellatica (Brescia) (IT)

(74) Representative: Crippa, Paolo Ernesto
JACOBACCI & PARTNERS S.p.A. 
Piazzale Arnaldo, 2
25121 Brescia (IT)

(54) Cutting method and cutting tool

(57) A method for cutting thixotropic material, com-
prising the phases of:

- providing an extended body (2) with a longitudinal
(L) axis and an external surface (3), which develops
around the longitudinal (L) axis;

- moving the extended body (2) forward over the thix-
otropic material along a cut (T) trajectory transversal
to the longitudinal (L) axis, and rotating the external
surface (3) of the extended body (2) around the lon-
gitudinal (L) axis, while the extended body (2) moves
forward along the cut (T) trajectory.
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Description

[0001] The present invention relates to a cutting meth-
od and cutting tool for cutting thixotropic materials, in
particular moulded or preformed pieces in earth-like ma-
terial, such as clay, kaolin or similar before they are
cooked.
[0002] In the production of articles in ceramic material,
in particular sanitary products, such as toilets, bidets,
sinks and similar, the basic earth-like material, which is
typically a mixture containing clay, kaolin, quartz and fine-
ly pulverised felspar and water, amongst other things, is
preformed, for example by moulding. Because of the
technological constraints, for example due to the com-
plexity of the form of the moulded pieces, it is almost
always impossible to make all of the openings provided
in the final product during the moulding phase. Conse-
quently, it is necessary to eliminate rather large pieces
of material, after the moulding, to define its required
three-dimensional shape before glazing and cooking the
final piece.
[0003] The cutting of the semi-finished pieces in thix-
otropic, earth-like material, for example to make open-
ings in sinks, bidets or toilets for draining and overfilling,
is a rather delicate operation and therefore still carried
out by man. In fact, because of the decrease in volume
during cooking, any excess removal of material and any
cracks that form when the semi-finished piece is cut,
would inevitably lead to the final product breaking or, at
least in a visible surface flaw.
[0004] A knife, for example made of steel, or a round
shaped socket punch, is usually used to cut moulded
pieces of clayey material that is still wet, and the operator,
who performs the cutting must constantly check the edg-
es of the cut and gauge the force, according to the local
deformations and resistance of the material to cutting.
[0005] Moreover, the socket punch can only be round
shaped, and so it is only possible to make round holes,
since the use of the socket punch envisages rotating
around its axis perpendicular to the surface to be
punched.
[0006] Moreover, it is difficult to make radii of small
cuts with the knife, since the thickness of the blade, al-
though reduced, considerably complicates cutting with
curvilinear paths.
[0007] When the knife or wire is moved forward without
transversal movement, the edges of the cut tend to form
cracks, which in turn lead to splitting in the next phase
of drying the cut piece.
[0008] With the devices and processes for cutting thix-
otropic material of the prior art, the quality of the finished
product and also the quantity of waste depend on the
skill of the operator, and operation of cutting (particularly
in the case of complex and precise cuts) cannot be au-
tomated.
[0009] Therefore, it is the object of the present inven-
tion to provide a process and tool for cutting pieces in
earth-like/clayey, thixotropic material, with characteris-

tics to remedy the cited inconveniences, with reference
to the prior art.
[0010] This object is achieved by means of a cutting
process, according to claim 1 and a cutting tool, accord-
ing to claim 12.
[0011] Some illustrative embodiments, which are not
limiting, will be described below for a better understand-
ing of the invention and to appreciate the advantages,
with reference to the accompanying drawings, wherein:
[0012] figure 1 is a partial axial section view of a tool
according to the invention;
[0013] figure 2 is an enlarged view of a detail in figure 1;
[0014] figures 3, 4, 5 are enlarged views of a detail of
the tool, according to further embodiments of the inven-
tion;
[0015] figure 6 represents an example of a robot
equipped with the tool according to the invention; and
[0016] figure 7 shows a schematic embodiment of the
method, according to the invention.
[0017] With reference to figure 7, a moulded or pre-
formed piece 1 of thixotropic earth-like/clayey material is
cut by means of an extended body 2 with a longitudinal
L axis and an external surface 3, which develops around
the longitudinal L axis. The extended body 2 is moved
forward over the thixotropic material of the moulded piece
1 along a cut T trajectory transversal to the longitudinal
L axis, whilst the extended body 2 moves forward along
the cut T trajectory, the external surface 3, which is pref-
erably smooth, is rotated around the longitudinal L axis.
[0018] According to one embodiment, the longitudinal
L axis of the extended part 2 is basically straight. To rotate
the external surface 3, it is therefore sufficient to rotate
the whole extended part 2 around the longitudinal L axis.
[0019] According to an alternative embodiment, the
longitudinal L axis is curved or has a variable shape. Fig-
ures 4 and 5 represent extended bodies 2 that are curved,
with a flexible, tubular external part 4, which forms the
external surface 3 and a central part 5, where the external
part 4 is rotated around the central part 5, which defines
the longitudinal curved L axis.
[0020] In order to vary the shape of the cut edges when
the extended part 2 moves forward along the cut T tra-
jectory, it is possible to vary the form of the longitudinal
L axis by deforming the central part 5 in a controlled man-
ner.
[0021] According to an embodiment of the invention,
the depositing of scrap material is controlled by control-
ling the direction of rotation of the external surface 3
around the longitudinal L axis. It has in fact been shown
that the external surface 3 tends to deposit the scrap
material on the cut edge in relation to which it 3 moves
at a relative lower speed.
[0022] It is therefore advantageous to control the di-
rection of rotation of the external surface 3 so that the
relative speed between the external surface 3 and a first
cut edge 6 (compare figure 7) of a waste part 7, to be
separated from the product 1, is lower than the relative
speed between the external surface 3 and a second cut
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edge 8 of the product 1 itself. In this way, the scrap ma-
terial advantageously deposits on the first cut edge 6 of
the waste part 7.
[0023] In the example reported in figure 7, to obtain a
hole, the extended part moves forward along an annular
or circular path in a clockwise direction and rotates
around the longitudinal axis in the same clock direction,
with the result that the scrap material deposits on the
inner cut edge.
[0024] According to an advantageous embodiment,
the extended part 2, for example a pointed needle, such
as a cobbler’s needle, presents a sectioned axial-sym-
metrical circular form in relation to the longitudinal L axis
and a diameter of between 0.5mm and 2.0mm inclusive,
preferably between 0.7 mm and 1.0 mm, even more pref-
erably, approximately 0.8mm.
[0025] To make the external surface 3 of the needle
smoother, it is preferably chromed or nicked-plated.
[0026] It appears from a series of tests that the speed
and quality of the cutting varies according to the rotation
speed of the external surface 3. For the above reported
examples of diameters of the extended part 2, good cut-
ting results can be obtained with a rotational speed of
between 5000 and 30000 turns a minute inclusive, and
excellent results can be had with a rotational speed of
about 20 000 turns a minute.
[0027] As will be better shown by the following descrip-
tion of figures 1 and 8, the cutting method described so
far can be implemented to great advantage by means of
a special cutting tool that can be coupled to a robot.
[0028] Figure 1 shows a tool 9 for cutting moulded or
preformed pieces in earth material, such as clay, kaolin
or similar before cooking.
[0029] The tool 9 comprises the previously described
extended part 2 and a driving motor 10 suitable for rotat-
ing the whole extended part 2, or just its external surface
3 around the longitudinal L axis.
[0030] One embodiment (not shown in the figures)
foresees that the tool 9 is fitted with suitable devices for
deforming the central part 5 of an extended curved part
to regulate the form of the longitudinal L axis of the ex-
tended curved part in a controlled manner.
[0031] The preferred embodiment, shown for example
in figure 1, foresees the use of an extended part 2 in the
shape of a straight needle with a pointed free end 2’ to
allow the initial penetration of the needle into the clayey
material and an end for connecting 2’’ with the driving
motor 10, which is preferably a pneumatic motor or, al-
ternatively an electric motor.
[0032] The tool 9 described so far can be fitted with a
handle (not shown in the figures) to allow manual gripping
for manual use of the tool.
[0033] Advantageously, the tool 9 is fitted with suitable
connecting devices for connecting the tool to an auto-
matic or semi-automatic handling device, such as a pro-
grammable tool machine, or a robot to perform the cutting
operation in an automated manner, i.e. without the inter-
vention of a human operator.

[0034] According to an embodiment, the tool 9 com-
prises a portion for coupling 11 to a programmable han-
dling device to make the tool 9 follow a preset cut T tra-
jectory.
[0035] The handling device is preferably a robot 12,
for example an anthropomorphic robot (see figure 6), ad-
vantageously fitted with suitable devices for connecting
and disconnecting the tool, to be able to substitute it au-
tomatically with other tools.
[0036] Advantageously, the robot 12 comprises devic-
es for operating the tool, i.e. the driving motor 10, and
control devices suitable for controlling and selecting the
direction of rotation of the extended part 2 or its external
surface 3, depending on the cut edge 6, 8 where the
scrap material is to be deposited.
[0037] Advantageously, the control devices, for exam-
ple a control unit (not shown in the figures), suitable for
executing a digital program memorised on a memory
connected to the control unit, sets or regulates the direc-
tion of rotation in reply to commands received from the
digital program.
[0038] According to a further embodiment, the portion
for coupling 11 also comprises a shaped plate 13 for rest-
ing the tool 9 in a relative deposit.
[0039] Advantageously, the robot 12 or tool 9 can com-
prise sensory devices, for example optical scanners suit-
able for monitoring the cut edges. These sensory devices
are in data connection with the control unit, which sets
the rotational speed and/or direction of rotation of the
extended part 2 or its external surface 3 on the basis of
the data provided by the sensory devices.
[0040] Advantageously, the control devices are suita-
ble for setting the rotating direction of the external surface
of the extended part 2 on the basis of the aforesaid digital
program and/or on the basis of the data provided by the
aforesaid sensors, so that when the extended part 2
moves forward along the cut T trajectory, the relative
speed between the external surface 3 and a cut edge 6
of a waste part 7, to be separated from a product 1, is
less than the relative speed between the external surface
3 and a cut edge 8 of the same product, so that the scrap
material is deposited on the cut edge 6 of the waste part 7.
[0041] The cutting method and cutting tool according
to the invention present numerous advantages. Thanks
to the rotation of the external surface, which is preferably
smooth, around an axis transversal to the cut path, it is
possible to obtain an elevated advancing speed along
the cut trajectory and a precise cut without surface flaws.
It is also possible to influence the depositing of scrap
material in a targeted way by making the appropriate
choice of the direction of rotation, thus remedying sub-
sequent operations of burring the cut edge.
[0042] Thanks to the elevated rotation speed, the thix-
otropic, clayey material along the cut trajectory is com-
pletely liquefied, but only locally, resolving the problem
of having to gauge the advancing force according to the
thickness of the piece to be cut. This allows partial or
complete automation of the cutting process, also in the
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case of complex geometries.
[0043] Since the liquefaction of the thixotropic material
is limited to the area in direct contact with the external
rotating surface, the result of the cut can be predicted,
planned and reproduced, as with industrial series pro-
duction.
[0044] Advantageously, the cutting of the preformed
or moulded piece in clayey material is carried out by the
same robot, which, for example, also performs the inter-
locking of the machine for the moulding of the piece.

Claims

1. Method for cutting thixotropic material, comprising
the phases of:

- providing an extended body (2) with a longitu-
dinal (L) axis and an external surface (3), which
develops around the longitudinal (L) axis;
- making the extended body (L) move forward
over said thixotropic material along a cut trajec-
tory (T) that is transversal to the longitudinal (L)
axis,
- rotating the external surface (3) of the extended
body (2) around the longitudinal (L) axis, whilst
the extended body (2) moves forward along said
cut path (T).

2. Method according to claim 1, wherein the longitudi-
nal (L) axis of the extended part (2) is basically
straight, and wherein the whole extended part (2) is
rotated around its longitudinal (L) axis.

3. Method according to claim 1 or 2, wherein the lon-
gitudinal (L) axis of the extended part (2) is curved,
and wherein a flexible tubular part (4) that forms the
external surface (3) is rotated around a central part
(5), which defines the curved, longitudinal (L) axis.

4. Method according to claim 3, comprising the phase
of varying the form of the longitudinal (L) axis by de-
forming the central part (5).

5. Method according to any one of the previous claims,
comprising the phase of controlling the depositing of
scrap material by controlling the rotating direction of
the external surface (3) around the longitudinal (L)
axis.

6. Method according to claim 5, comprising the phase
of rotating the extended part (2) in such a direction
that, when the extended part (2) moves forward
along the cut (T) trajectory, the relative speed be-
tween the external surface (3) and cut edge (6) of a
waste part (7), to be separated from a product (1),
is less than the relative speed between the external
surface (3) and cut edge (8) of the same product (1),

so that the scrap material deposits on the cut edge
(6) of the waste part (7).

7. Method according to any one of the previous claims,
comprising the phase of cutting an opening in a prod-
uct (1), making the extended part (2) move forward
along a basically annular cut (T) trajectory in an ad-
vancing direction, for example clockwise, and rotat-
ing the external surface (3) around the longitudinal
(L) axis in the same advancing direction, for exam-
ple, clockwise.

8. Method according to any one of the previous claims,
comprising the phase of using a pointed needle as
the extended part (2).

9. Method according to any one of the previous claims,
comprising the phase of turning the extended part
(2) around its longitudinal (L) axis at a rotational
speed of between 5000 and 30000 turns a minute
inclusive.

10. Method according to claim 10, wherein the rotational
speed is about 20 000 turns a minute.

11. Method according to any one of the previous claims,
wherein said method is performed by a robot (12).

12. Tool (9) for cutting thixotropic material, in particular,
pieces (1) moulded or preformed in earth-like mate-
rial, such as clay, kaolin or similar before they are
cooked, comprising:

- an extended part (2) with a longitudinal (L) axis
and an external surface (3), which is substan-
tially smooth and that develops around the lon-
gitudinal (L) axis;
- a driving motor (10) suitable for rotating the
external surface (3) around the longitudinal (L)
axis.

13. Tool (9) according to claim 12, wherein said longitu-
dinal (L) axis is basically straight.

14. Tool (9) according to claim 13, wherein said driving
motor (10) is suitable for turning the whole extended
part (2) around the longitudinal (L) axis.

15. Tool (9) according to claim 12, wherein said longitu-
dinal (L) axis is curved.

16. Tool (9) according to claim 15, wherein said extend-
ed part (2) comprises a flexible tubular part (4) that
forms the external surface (3), and a central part (5),
which defines the longitudinal (L) curved axis and
wherein the driving motor (10) is suitable for turning
the flexible tubular part (4) around the central part (5).
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17. Tool (9) according to claim 16, comprising devices
for deforming the central part (5) so as to regulate
the form of the longitudinal (L) axis.

18. Tool (9) according to any one of the claims from 12
to 17, wherein the extended part (2) is a needle with
a pointed free end (2’) and an end for connecting
(2") with the driving motor (10).

19. Tool (9) according to any one of the claims from 12
to 18, wherein the external surface (3) is chromed
or nickel-plated.

20. Tool (9) according to any one of the claims from 12
to 19, wherein the extended part (2) presents a sec-
tioned axial-symmetrical circular form in relation to
the longitudinal (L) axis, with a diameter of between
0.5mm and 2.0mm inclusive.

21. Tool (9) according to claim 20, wherein said diameter
is between 0.7 mm and 1.0 mm inclusive.

22. Tool (9) according to claim 21, wherein said diameter
is about 0.8mm.

23. Tool (9) according to any one of the claims from 11
to 22, wherein the driving motor (10) is a pneumatic
motor.

24. Tool (9) according to any one of the claims from 11
to 22, comprising connecting devices (11) for con-
necting the tool (9) to an automatic or semi-automatic
handling device (12) of the tool (9), such as a pro-
grammable tool machine or a robot, suitable for mov-
ing the extended part (2) along a cut (T) trajectory
that is transversal to the longitudinal (L) axis.

25. Tool machine (12) for automatic or semi-automatic
cutting of a piece (1) that is moulded or preformed
in earth-like material, such as clay, kaolin or similar
before cooking, said tool machine (12) comprising a
tool (9) according to claim 24, and devices for oper-
ating the tool (9) and handling devices suitable for
moving the extended part (2) along a cut (T) trajec-
tory that is transversal to the longitudinal (L) axis.

26. Tool machine (12) according to claim 25, comprising
devices for connecting and disconnecting the tool
(9) with said handling devices and said automatic
operating devices suitable for replacing the tool (9)
automatically with other tools.

27. Tool machine (12) according to claim 25 or 26, com-
prising depositing devices for the tool when not in
use.

28. Tool machine (12) according to claim 27, wherein
said depositing devices comprise a shaped plate

(13) for resting the tool (9) in a relative deposit.

29. Tool machine (12) according to any one of the claims
from 25 to 28, wherein said tool machine (12) is a
robot.

30. Tool machine (12) according to any one of the claims
from 25 to 29, comprising control devices for con-
trolling the rotating direction of the external surface
(3) of the extended part (2) of the tool (9) to control
the depositing of scrap material.

31. Tool machine (12) according to claim 29, wherein
said control devices comprise a control unit suitable
for executing a digital program memorised on a
memory connected to the control unit.

32. Tool machine (12) according to claim 30 or 31,
wherein said control devices are suitable for setting
the rotating direction of the external surface (3) of
the extended part (2), so that when the extended
part (2) is moved forward along the cut (T) trajectory,
the relative speed between the external surface (3)
and cut edge (6) of a waste part (7), to be separated
from a product (1), is less than the relative speed
between the external surface (3) and cut edge (8) of
the same product, so that the scrap material is de-
posited on the cut edge (6) of the scrap part (7).
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