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(54) A PRESS FOR DEFORMING A PLANAR SHEET HAVING AN OPEN-RING CONFORMATION
UP TO GIVING THE PLANAR SHEET A HELICAL SWEEP

(57)  Apress (1) for deforming a planar sheet (2) hav-
ing an open-ring conformation up to giving the planar
sheet (2) a helical sweep, comprising: a first deforming
element (4), borne by a first arm (8), comprising a first
wall (5) which conforms a helicoid sector defining a first
helical axis (X); a second deforming element (6), borne
by a second arm (9), comprising a second wall (7) which
conforms the helicoid sector defining a second helical
axis (Y).

Thefirstarm (8) and the second arm (9) are rotatably

coupled to one another, with respect to a relative rotation
axis (Z), so that the first wall and the second wall are
facing one another and so that the rotation axis (Z) is in
a predetermined position so that, during the deformation
of a portion (3) of the planar sheet (2), the first helical
axis (X) and the second helical axis (Y) define between
them an angle (o) that is greater than zero so that the
deforming force decreases in a direction going from the
internal edge (3a) to the external edge (3b) of the portion
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Description

DESCRIPTION OF THE INVENTION

[0001] The present invention relates to the technical
sector concerning presses for deforming planar sheets.
In particular, the invention relates to a press for deforming
a planar sheet having an open-ring conformation up to
giving the planar sheet a helical sweep.

[0002] With reference to figures 1 and 2, reference nu-
meral (100) denotes a press for deforming a planar sheet
having an open-ring conformation up to giving the planar
sheet a helical sweep.

[0003] The planar sheet having an open-ring confor-
mation comprises a portion conformed as a ring sector
in turn comprising an internal edge and an external edge.
The portion having an ring sector conformation, once
subjected to the action of the press (100), will assume a
helical sweep: it will be transformed into a portion having
a helicoid sector conformation, having a determined
pitch, a determined internal radius and a determined ex-
ternal radius.

[0004] With further reference to figures 1 and 2, the
press (100) comprises: a frame (101); - a first arm (102)
which is mobile; a second arm (103) which is fixed to the
frame (101); a first deforming element (104), fixed to the
first arm (102), comprising a first wall which conforms a
helicoid sector, so that a first helical axis is defined; a
second deforming element (105), fixed to the second arm
(103), comprising a second wall which conforms the heli-
coid sector, so that a second helical axis is defined.
[0005] In particular, the first arm (102) is arranged su-
periorly of the second arm (103), so that the first deform-
ing element (104) faces the second deforming element
(105), and is translatable with respect to the second arm
(103) so as to near/distance the first deforming element
(104) to/from the second deforming element (105) so that
the firsthelical axis is always parallel to the second helical
axis.

[0006] Therefore, during the deformation of the planar
sheet, the firstarm (102) is translated towards the second
arm (103) so that the first deforming element (104) is
translated towards the second deforming element (105):
the first wall of the first deforming element (104) will press
the portion of the planar sheet against the second wall
of the second deforming element (105), applying a same
deforming force over all the portion of the planar sheet.
[0007] In particular, supposing the first deforming ele-
ment (104) and the second deforming element (105) to
be fixed, with the above-described known press (100) a
certain number of helicoid elements can be obtained: i.
e. sheets can be obtained having a helical sweep with a
pitch, internal radius and external radius that are variable
within a certain range. This modularity is obtained thanks
to the possibility of varying the position of the planar sheet
with respect to the first deforming element (104) and the
second deforming element (105). In other words, the por-
tion of the planar sheet is arranged resting on the second
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deforming element (105) in a position that is variable
(more forward or to the rear than the second deforming
element (105)) so as to vary the pitch, the internal radius
and the external radius of the helix that is obtained.
[0008] However,the numberofhelices, differenttoone
another and obtainable with the above-mentioned press
(100), supposing the first deforming element (104) and
the second deforming element (105) to be fixed, is limited.
[0009] In fact, as it is known that the internal edge of
the portion of the planar sheet to be deformed is the one
that is to be subject to a greater deformation in order to
take on a helical sweep, the known-type press (100) does
not enable obtaining helices requiring a deformation of
the upper internal edge to a certain amount (this is due
to the fact that the known press (100) applies a uniform
deformation force on the whole surface to be deformed).
[0010] Further, with the increase of the deformation
force applied by the press (100) of the prior art, the first
deforming element (104) and the second deforming ele-
ment (105) tend to distance their ends that are in prox-
imity of the internal edge of the portion of the planar sheet;
consequently, the deformation of the internal edge of the
planar sheet is limited.

[0011] In the light of the above, the aim of the present
invention consists in obviating the above-mentioned
drawback.

[0012] In particular, the aim of the present invention is
to provide a press which enables obtaining, fixed to the
first deforming element and the second deforming ele-
ment, agreater number of helices, with a greater variation
than what is attainable with the press of the prior art.
[0013] The above aims are obtained by a press, for
deforming a planar sheet having an open-ring conforma-
tion up to giving the planar sheet a helical sweep, ac-
cording to claim 1.

[0014] In the press of the present invention the first
arm and the second arm are rotatably coupled to one
another with respect to a relative rotation axis.

[0015] In particular, said first arm and second arm are
rotatably coupled so that the first wall and the second
wall are facing and the rotation axis is in a predetermined
position so that, during the deforming of the portion of
the planar sheet, the first helical axis and the second
helical axis define between them an angle that is greater
than zero.

[0016] In other words, differently to the prior art, the
deformation force applied on the portion of the planar
sheet to be deformed will not be uniform but will decrease
in a direction going from the internal edge to the external
edge of the portion.

[0017] In particular, the press of the present invention
advantageously enables obtaining, with the first deform-
ing element and the second deforming element being
fixed, a greater number of helices, with a greater variation
than what is attainable with the prior art. In particular, the
press of the presentinvention enables obtaining a length-
ening of the internal edge of a portion of planar sheet that
is greater by 20%-30% with respect to the lengthening
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obtainable with the press of the prior art.

[0018] Specific embodiments of the invention will be
described in the following part of the present description,
according to what is set down in the claims and with the
reference to the accompanying tables of drawings:

- figures 1 and 2 respectively illustrate a perspective
view and a lateral view of the known press described
in the foregoing;

- figures 3 and 4 respectively illustrate a perspective
view and a lateral view of the press of the present
invention;

- figure5isasectionview of figure 4 along section A-A;
- figure6isasectionview of figure 4 along section B-B;

- figures 7 and 8 respectively illustrate a perspective
view and a lateral view of the press of figure 3, with
the planar sheet conformed as an open-ring;

- figures 9 and 10 respectively illustrate the press of
figures 7 and 8, in which the planar sheet has as-
sumed a helical sweep;

- figures 11 and 12 are schematic lateral views of the
portion of planar sheet, of the first deforming element
and the second deforming element of the press of
the present invention in different operating steps;

- figure 13is aviewfrom above of the open-ring planar
sheet, utilisable with the press of the present inven-
tion.

[0019] With reference to figures 3-13 of the appended
tables of drawings, reference numeral (1) denotes in its
entirety a press for deforming a planar sheet (2) that is
the object of the present invention.

[0020] With reference to figure 13, the planar sheet (2)
having an open-ring conformation comprises a portion
(3) conformed as a ring sector in turn comprising an in-
ternal edge (3a) and an external edge (3b). The planar
sheet (2) is a metal band. The portion (3) conformed as
a ring sector, once subjected to the action of the press
(1), will assume a helical sweep: it will be transformed
into a portion having a helicoid sector conformation, hav-
ing a determined pitch, a determined internal radius and
a determined external radius.

[0021] The press (1) of the present invention compris-
es: a first deforming element (4) comprising a first wall
(5) which conforms a helicoid sector, so that a first helical
axis (X) is defined; a second deforming element (6) com-
prising a second wall (7) which conforms the helicoid
sector, so that a second helical axis (Y) is defined; a first
arm (8) which bears the first deforming element (4); a
second arm (9) which bears the second deforming ele-
ment (6).
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[0022] The first arm (8) and the second arm (9) are
rotatably coupled (articulated/hinged) to one another,
with respect to a relative rotation axis (Z), so that the first
wall (5) and the second wall (7) are facing one another
and so that the rotation axis (Z) is in a predetermined
position so that, during the deformation of the portion (3)
of the planar sheet (2), the first helical axis (X) and the
second helical axis (Y) define between them an angle
(o) that is greater than zero so that the deforming force
applied to the portion (3) decreases in a direction going
from the internal edge (3a) to the external edge (3b) of
the portion (3) so as to deform the portion (3) up to giving
the portion (3) a helical sweep.

[0023] The first arm (8) and the second arm (9) are
rotatably coupled with respect to one another at a cou-
pling point. During the deformation of the portion (3) of
the planar sheet (2), the portion (3) of the planar sheet
(2) is arranged between the first deforming element (4)
and the second deforming element (6) so thatthe external
edge (3b) is closer to the coupling point than the internal
edge (3a).

[0024] The rotation axis (5) of the first deforming ele-
ment (4) and the second wall (7) of the second deforming
element (6) define the helicoid sector. In detail, the first
deforming element (4) and the second deforming ele-
ment (6) are conformed in such a way that, if the rotation
axis (5) is placed in contact with the second wall (7), the
first wall (5), and the second wall (7) match as they form
a sector of the same helix.

[0025] With reference to figures 11 and 12, the recip-
rocal movement of the first arm (8) and the second arm
(9) are schematically illustrated, and therefore of the first
deforming element (4) and the second deforming ele-
ment (6). In particular, in figure 11 the first helical axis
(X) and the second helical axis (Y) are parallel (in the
figure they coincide) defining between them an angle (o)
of 0. With reference to figure 12, the first arm (8) and the
second arm (9) have been reciprocally rotated and the
first helical axis (X) and the second helical axis (Y) define
between them an angle (o) of greater than zero: in this
way, the deformation force applied to the portion (3) will
decrease in a direction going from the internal edge (3a)
to the external edge (3b) of the portion (3).

[0026] Accordingtoaparticularembodiment, the press
(1) preferably comprises regulating means (10) for reg-
ulating the position of the rotation axis (Z) so as to be
able to regulate the angle (o) defined between the first
helical axis (X) and the second helical axis (Y) and there-
fore the deforming force applied to the portion (3) of the
planar sheet (2).

[0027] The possibility of choosing the position of the
rotation axis (Z) advantageously enables choosing the
entity of the deformation force to be applied on the inter-
nal edge (3a) of the portion (3) of the planar sheet (2):
on the basis of the position of the rotation axis (Z) this
varies the difference between the deformation force ap-
plied at the internal edge (3a) with respect to the defor-
mation force applied at the external edge (3b).
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[0028] The first arm (8) preferably comprises a first
through-hole (28) coaxial to the rotation axis (Z) and the
regulating means (10) comprise: a shaft (11) which cross-
es the first through-hole (28), which is rotatably coupled
to the first arm (8) (the first arm (8) can rotate about the
shaft (11)), which is coaxial to the rotation axis (Z) and
which comprises a second through-hole; a first threaded
bar (13) which is solidly constrained to the second arm
(9) and which is conformed so as to engage the second
through-hole so as to enable translation of the shaft (11)
along the first threaded bar (13); a first threaded element
(14) whichis coupled to the first threaded bar (13) in order
to slide along the first threaded bar (13) so that by moving
the first threaded element (14) along the first threaded
bar (13), the shaft (11) is translated along the first thread-
ed bar (13) so as to enable regulation of the position of
the rotation axis (Z).

[0029] In particular, by moving the shaft (11) along the
first threaded bar (13) the first arm (8) is also moved.
[0030] This embodiment of the regulating means (10)
is advantageously very simple and this translates into
lower costs of realisation and maintenance.

[0031] In greater detail, with reference to figures 5 and
6, the shaft (11) of the regulating means (10) can com-
prise a third through-hole and the regulating means (10)
can comprise: a second threaded bar (16) which is solidly
constrained to the second arm (9) and which is opposite
and parallel to the first threaded bar (13) and which is
conformed so as to engage the third through-hole so as
to enable translation of the shaft (11) along the second
threaded bar (16); the first threaded bar (13) and the sec-
ond threaded bar (16) being arranged at the opposite
sides of the second arm (9); a second threaded element
(17) which is coupled to the second threaded bar (16) so
as to slide along the second threaded bar (16) so that,
by moving the first threaded element (14) and the second
threaded element (17) along respectively the first thread-
ed bar (13) and the second threaded bar (16), the shaft
(11) is translated along the first threaded bar (13) and
the second threaded bar (16) so as to enable regulation
of the position of the rotation axis (2).

[0032] In particular, by moving the shaft (11) along the
first threaded bar (13) and the second threaded bar (16),
the first arm (8) is also moved.

[0033] This latter embodiment of the regulating means
(10) is advantageously structurally symmetrical and this
ensures a better mechanical functioning and also ena-
bles a better regulating of the position.

[0034] In further detail (in particular with reference to
figure 5), the regulating means (10) can further comprise
a third threaded element (20) which is coupled to the first
threaded bar (13) so as to slide along the first threaded
bar (13) and a fourth threaded element (21) which is cou-
pled to the second threaded bar (16) for sliding along the
second third threaded bar (16). In particular, the first
threaded element (14) and the third threaded element
(20) are coupled to the first threaded bar (13) so that the
shaft (11) is between them. Likewise, the second thread-
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ed element (17) and the fourth threaded element (21) are
coupled to the second threaded bar (16) so that the shaft
(11) is between them.

[0035] In this embodiment, in order to translate the
shaft (11) along the firstthreaded bar (13) and the second
threaded bar (16) so as to enable regulating the position
of the rotation axis (Z) it is necessary to move the first
threaded element (14) and the third threaded element
(17) along the first threaded bar (13) and the second
threaded element (17) and the fourth threaded element
(21) along the second threaded bar (16).

[0036] Itis implicit that a technical expert of the sector
might provide further embodiments of the regulating
means (10).

[0037] The second arm (9) is preferably fixed. In par-
ticular, the press (1) can comprise a frame (22) and the
second arm (9) can be fixed to the frame (22) (see figures
3-10).

[0038] The second arm (9) advantageously functions
as a rest for the portion (3) of the planar sheet (2), during
the deformation of the portion (3) of the planar sheet (2).
In other words, the second wall (7) of the second deform-
ing element (6) functions as an abutment for the portion
(3) of the planar sheet (2) during the deformation thereof.
[0039] The press (1) preferably comprises movement
means (18) for rotatably moving the first arm (8) and the
second arm (9) with respect to one another.

[0040] The first arm (8) can comprise a first end (8a)
in proximity of which the first deforming element (4) is
fixed, and a second end (8b) opposite the first end (8a).
The second arm (9) can in turn comprise a first end (9a),
in proximity of which the second deforming element (6)
is fixed, and a second end (9b) opposite the firstend (9a).
[0041] In a preferred embodiment, the movement
means (18) can comprise a piston (19) comprising a first
end (19a) hinged in proximity of the second end (8b) of
the first arm (8) and a second end (19b) hinged in prox-
imity of the second end (9b) of the second arm (9).
[0042] The use of the piston (19) advantageously en-
ables rotatably coupling the first arm (8) and the second
arm (9) in relation to one another in a very simple way
and this translates into lower costs for realising and main-
tenance.

[0043] The first deforming element (4) is preferably re-
movably fixed to the first arm (8) and the second deform-
ing element (6) is removably fixed to the second arm (9).
[0044] Itis advantageously possible to replace the first
deforming element (4) and the second deforming ele-
ment (6) with other suitable deformation elements. This
enables realising a still greater number of types of heli-
ces.

[0045] The rotation axis (Z) is preferably horizontal.

Claims

1. A press (1) for deforming a planar sheet (2) having
an open-ring conformation up to giving the planar
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sheet (2) a helical sweep, in which the planar sheet
(2) having an open-ring conformation comprises a
portion (3) conformed as a ring sector in turn com-
prising an internal edge (3a) and an external edge
(3b), the press (1) comprising:

a first deforming element (4) comprising a first
wall (5) which conforms a helicoid sector, so that
a first helical axis (X) is defined;

a second deforming element (6) comprising a
second wall (7) which conforms the helicoid sec-
tor, so that a second helical axis (Y) is defined;
a first arm (8) which bears the first deforming
element (4);

a second arm (9) which bears the second de-
forming element (6);

the press (1) being characterised in that:

the first arm (8) and the second arm (9) are
rotatably coupled to one another, with re-
spect to a relative rotation axis (Z), so that
the first wall (5) and the second wall (7) are
facing one another and so that the rotation
axis (Z) is in a predetermined position so
that, during the deforming of the portion (3)
of the planar sheet (2), the first helical axis
(X) and the second helical axis (Y) define
between them an angle (a) that is greater
than zero so that the deforming force ap-
plied to the portion (3) decreases in a direc-
tion going from the internal edge (3a) to the
external edge (3b) of the portion (3) so as
to deform the portion (3) up to giving the
portion (3) a helical sweep.

The press (1) of the preceding claim, comprising reg-
ulating means (10) for regulating the position of the
rotation axis (Z) so as to be able to regulate the angle
(o) defined between the first helical axis (X) and the
second helical axis (Y) and therefore the deforming
force applied to the portion (3) of the planar sheet (2).

The press (1) of the preceding claim, wherein the
first arm (8) comprises a first through-hole (28) co-
axial to the rotation axis (Z) and the regulating means
(10) comprise:

a shaft (11) which crosses the first through-hole
(28), which is rotatably coupled to the first arm
(8), which is coaxial to the rotation axis (Z) and
which comprises a second through-hole;

a first threaded bar (13) which is solidly con-
strained to the second arm (9) and

which is conformed so as to engage the second
through-hole so as to enable translation of the
shaft (11) along the first threaded bar (13);

a first threaded element (14) which is coupled
to the first threaded bar (13) in order to slide
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along the first threaded bar (13) so that by mov-
ing the first threaded element (14) along the first
threaded bar (13), the shaft (11) is translated
along the first threaded bar (13) so as to enable
regulation of the position of the rotation axis (Z).

4. The press (1) of the preceding claim, wherein the

shaft (11) of the regulating means (10) comprises a
third through-hole and wherein the regulating means
(10) comprise:

a second threaded bar (16) which is solidly con-
strained to the second arm (9) and which is op-
posite and parallel to the first threaded bar (13)
and which is conformed so as to engage the
third through-hole so as to enable translation of
the shaft (11) along the second threaded bar
(16);

the first threaded bar (13) and the second
threaded bar (16) being arranged at the opposite
sides of the second arm (9);

a second threaded element (17) which is cou-
pled to the second threaded bar (16) so as to
slide along the second threaded bar (16) so that,
by moving the first threaded element (14) and
the second threaded element (17) along respec-
tively the first threaded bar (13) and the second
threaded bar (16), the shaft (11) is translated
along the first threaded bar (13) and the second
threaded bar (16) so as to enable regulation of
the position of the rotation axis (Z).

The press (1) of any one of the preceding claims,
wherein the second arm (9) is fixed.

The press (1) of any one of the preceding claims,
comprising movement means (18) for rotatably mov-
ing the first arm (8) and the second arm (9) with re-
spect to one another.

The press (1) of any one of the preceding claims,
wherein:

thefirstarm (8) comprises afirstend (8a) in prox-
imity of which the first deforming element (4) is
fixed, and a second end (8b) opposite the first
end (8a);

the second arm (9) comprises a first end (9a) in
proximity of which the second deforming ele-
ment (6) is fixed, and a second end (9b) opposite
the first end (9a);

the movement means (18) comprise a piston
(19) comprising a first end (19a) hinged in prox-
imity of the second end (8b) of the first arm (8)
and a second end (19b) hinged in proximity of
the second end (9b) of the second arm (9).

8. The press (1) of any one of the preceding claims,
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wherein the first deforming element (4) is removably
fixed to the first arm (8) and the second deforming
element (6) is removably fixed to the second arm (9).

The press (1) of any one of the preceding claims,
wherein the rotation axis (Z) is horizontal.
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