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Description
FIELD OF THE INVENTION

[0001] The present invention concerns a forming ma-
chine for ends of tubes, able to perform mechanical de-
formation operations on the ends of tubular elements,
typically made of metal material. For example, the form-
ing machine for ends of tubes described here, also called
"end forming machine", can be a so-called tube forming
or tube-tapering machine. By way of example only, the
operations that can be carried out on the ends of the
tubes with the machine described here can generally be
shaping, rolling or butting. Furthermore, by way of exam-
ple, the tubular elements that are made can be flanged
tubes or with particular geometric end configurations for
applications in the automotive sector, for refrigeration
and heating plants, for household appliances such as
refrigerators, dishwashers, washing machines, dryers or
other, and in general for all those devices that require,
for example, to convey one or more fluids, to contain
cables or other.

BACKGROUND OF THE INVENTION

[0002] It is known that, depending on the applications
for which they are made, tubular elements, hereafter also
tubes, made of metal material require particular working
of their end portions, for example to define shaped junc-
tion zones such as flanges, connections, attachments,
characterized by widening and/or narrowing of the sec-
tion with respect to the remaining portion of the tube, or
other deformation operations.

[0003] Deforming machines used to carry out these
processes on the ends of the tubes typically comprise a
vice on which the tube to be worked is clamped, and a
support body with which a plurality of fixed or rotating
tools are associated, each of which performs a specific
working.

[0004] The support body can be configured either as
a mobile slider on a vertical or horizontal plane, or as a
table rotating on its central axis, to align the desired tool
for the specific deformation operation with the end of the
tube fixed on the vice, while the tools, or possibly even
the entire support body in the case of a rotating table,
are mobile forward/backward to engage the end portion
of the tube on which to perform the working.

[0005] The forward/backward movement of the tools,
or of the support body, takes place by means of an ac-
tuator which can be either of the electric type, for example
with ball screw, or the hydraulic type. Both solutions entail
work cycles comprising respective acceleration and de-
celeration steps of each tool, or of the support body, both
in the forward travel toward the vice and in the return
travel toward the inactive position.

[0006] One disadvantage of known machines is that
the acceleration and deceleration steps of the tools, or
ofthe supportbody, entail downtimes which considerably
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reduce the productivity of the machine. Furthermore, as
the number of operations to be performed on each indi-
vidual tube increases, the unproductive time also in-
creases. This limit has direct consequences on produc-
tion costs which increase considerably.

[0007] Inthe case of an oil-dynamic type actuator, an-
other disadvantage is that the support body, which is
moved with a fixed travel, can hit the vice at each cycle,
generating even very heavy impulsive stresses. The use
of a pressure switch in the oil-dynamic circuit alleviates
the problem, but does not completely solve it.

[0008] Document US-A-2011/214473 describes a
known forming device as in the preamble of claim 1.
[0009] Document CN-A-102688922 describes a ma-
chine for forming the ends of tubular elements.

[0010] Document EP-A-2.036.627 describes an elec-
tric machine for deforming the end of a profile.

[0011] Document EP-A-2.123.373 describes a device
and method for manufacturing a metal can for beverages.
[0012] Document US-A-3,696,657 describes a mech-
anism for working metals, in particular usable in a ma-
chine for producing aluminum cans.

[0013] There is therefore a need to perfect a forming
machine for the ends of metal tubular elements which
can overcome at least one of the disadvantages of the
state of the art.

[0014] In particular, one purpose of the present inven-
tion is to provide a forming machine for the ends of metal
tubular elements, or tubes, in which the work cycle on
each individual element is very fast, increasing produc-
tivity compared with known machines and reducing the
costs of the products made.

[0015] Another purpose of the present invention is to
provide a forming machine for the ends of metal tubular
elements which is constructively simple and very easy
to manage.

[0016] Another purpose of the present invention is to
provide a forming machine for the ends of metal tubular
elements in which the impulsive stresses on the vice are
reduced to a minimum.

[0017] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0018] The present invention is set forth and charac-
terized in the independent claim. The dependent claims
describe other characteristics of the present invention or
variants to the main inventive idea.

[0019] Inaccordance with the above purposes, a form-
ing machine for ends of metal tubular elements, or tubes,
which overcomes the limits of the state of the art and
eliminates the defects present therein, comprises:

- holding means on which at least one of the tubular
elements as above is positioned;



3 EP 3 922 372 B1 4

- asupport body with which a plurality of tools are as-
sociated which can be aligned with the at least one
tubular element in a working direction;

- drive means associated with the support body to
move it in the working direction toward/away from
the holding device.

[0020] According to the present invention, the drive
means comprise a rotating motor member able to supply
a circular rotary movement with the same sense and op-
eratively connected to a motion conversion device con-
figured to convert the circular rotary movement with the
same sense into an alternating linear motion, alternately
displacing the support body in the working direction.
[0021] This solution allows to reduce to a minimum the
down time related to the acceleration and deceleration
steps of each single work cycle, increasing the translation
speed of the support body and therefore the hourly pro-
ductivity of the machine.

[0022] According to the present invention, the motion
conversion device as above comprises a connecting rod-
crank mechanism in which a first actuation element is
configured as a crank rotating around an axis orthogonal
to the working direction, and in which a second actuation
elementis configured as a connecting rod pivoted on one
side to the crank and on the opposite side to the rear of
the support body.

[0023] According to some embodiments, the tools are
associated with the support body and have an adjustable
working depth.

[0024] According to some embodiments, the tools are
integral with the support body and are set at a pre-ad-
justable working depth.

[0025] According to some embodiments, the tools are
associated with the support body so as to have aworking
depth that can be adjusted on the fly.

[0026] Accordingtothe presentinvention, the machine
comprises at least one adjustment device attached to the
support body, and which can be selectively associated
with the tools in order to adjust their distance from the
holding means in an adjustment direction parallel to the
working direction.

[0027] According to the present invention, each tool
comprises a working head always facing the holding
means, and an opposite adjustment tang always facing
the at least one adjustment device which is provided with
a motorized head, wherein the adjustment tang of each
tool and the motorized head are mobile with respect to
each other so as to allow their reciprocal and temporary
coupling.

[0028] According to the presentinvention, the support
body comprises a slider sliding on guides parallel to each
other and to the working direction and attached to the
supportframe, and a tool-bearing table on which the tools
are mounted integrally, such tool-bearing table being mo-
bile in rotation or translation with respect to the slider.
[0029] According to some embodiments, the machine
comprises a first motor member, able to drive and control
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the rotation or translation of the tool-bearing table, a sec-
ond motor member, able to drive the adjustment device,
and a command unit configured to coordinate at least the
functioning of the first motor member and of the rotating
motor member.

[0030] According to some embodiments, the com-
mand unit is configured to coordinate the functioning of
the motor members in such a way that when the support
body is moved toward the inactive position, the first motor
member drives the movement of the tool-bearing table
in order to change the tool.

[0031] According to some embodiments, the tools are
mounted cantilevered on the tool-bearing table with re-
spect to its thickness, which is defined in the working
direction, the working heads and the adjustment tangs
being disposed on opposite sides of the tool-bearing ta-
ble.

[0032] According to some embodiments, the uniform
circular movement of the crank is characterized by a low-
er dead center, in correspondence with which the support
body is in an inactive position away from the holding
means, and by an upper dead center, in correspondence
with which the support body is in an operative position
close to the holding means.

[0033] According to some embodiments, the machine
comprises a support frame with which the holding means
are associated, which are configured as a vice provided
with a lower block and an upper block mobile one with
respect to the other between a clamping position and a
removed position.

[0034] According to some embodiments, the drive
means are attached to the support frame and to a rear
portion of the support body in an opposite position with
respect to the position in which the holding means are
provided.

[0035] According to some embodiments, the motor
members are configured as induction linear motors, syn-
chronous linear motors, brushless synchronous linear
motors, homopolar linear motors, voice coil linear motors,
or tubular linear motors.

[0036] According to some embodiments, the tool-bear-
ing table has a cylindrical shape and is attached in a
rotatable manner to a front portion of the tool-bearing
table in order to align the development axis of a specific
one of the tools with the axis of a tubular product being
worked.

[0037] According to some embodiments, the tool-bear-
ing table has the shape of a parallelepiped and is at-
tached in a translatable manner to a front portion of the
tool-bearing table on guides that allow its movement
along an exchange axis, transverse with respect to said
working direction, in order to align the development axis
of a specific one of the tools with the axis of a tubular
product being worked.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] These and other aspects, characteristics and
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advantages of the present invention will become appar-
ent from the following description of some embodiments,
given as a non-restrictive example with reference to the
attached drawings wherein:

- fig. 1is a schematiclongitudinal section of a machine
for deforming metal tubular elements in accordance
with some embodiments described here;

- fig. 2 is a section along line lI-1I of fig. 1;

- fig. 3 is a front view of a component of fig. 1;

- fig. 4is a schematiclongitudinal section of a machine
for deforming metal tubular elements in accordance
with other embodiments described here;

- fig. 5 is a section along line V-V of fig. 4;

- fig. 6 is a front view of a component of fig. 5;

- figs. 7-10 are variants of the drive means that have,
respectively, an eccentric (fig. 7), oscillating yoke
(fig. 8), globoid cam (fig. 9) and cam with contrast
spring (fig. 10) motion conversion device;

[0039] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings. It is un-
derstood that elements and characteristics of one em-
bodiment can conveniently be combined with or incorpo-
rated into other embodiments without further clarifica-
tions.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0040] We will now refer in detail to the possible em-
bodiments of the invention, of which one or more exam-
ples are shown in the attached drawings, by way of a
non-limiting illustration. The phraseology and terminolo-
gy used here is also for the purposes of providing non-
limiting examples.

[0041] The embodiments described in figs. 1-6 con-
cern a forming machine 10 for ends of metal tubular el-
ements T. For example, the machine 10 described here
can be a so-called tube forming or tube-tapering ma-
chine.

[0042] By way of example only, the tubular elements
T in question can be configured as metal tubes with a
diameter, depending on requirements, between about
0.5mm and about 400mm, with an extension along a lin-
ear, curved or partly linear and partly curved axis.
[0043] The machine 10 is preferably suitable to per-
form mechanical deformation working on the terminal
portions of the tubular elements T in order to define at-
tachment flanges, portions with increased or reduced ra-
dius, or to remove material or to create deformations of
any nature whatsoever depending on the particular con-
formation to be given to the ends of the tubular element
T. Possible working that can be carried out on the ends
of the tubes by means of the machine 10 described here
are, by way of example, shaping, rolling, butting, thread-
ing or other workings, for example also caulking.

[0044] According to some embodiments, the machine
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10 comprises a support frame 11 with which holding
means 12 are associated, on which at least one of the
tubular elements T on which to perform the working is
positioned, and a support body 13 with which a plurality
of tools 14 are associated. The support body 13 is mobile
in order to align, on each occasion, each tool 14 with the
at least one tubular element T along a working axis, or
direction, X.

[0045] The machine 10 comprises drive means 15 as-
sociated with the support body 13 to move it along the
working axis X toward/away from the holding means 12
so that the tools 14 are able to perform respective specific
working on the at least one tubular element T.

[0046] In particular, during the execution of the work-
ings on the tubular elements T, the tools 14 are disposed
in a fixed position with respect to the support body 13
and the mechanical action they exert on the tubular ele-
ments T is guaranteed by the movement of the support
body 13 in the working direction X.

[0047] According to a characteristic aspect of the
presentinvention, the drive means 15 comprise arotating
motor member 32 able to supply a circular rotary move-
ment with the same sense and operatively connected to
a motion conversion device 16 configured to convert the
circular rotary movement with the same sense into a lin-
ear alternating movement, alternately displacing the sup-
port body 13 in the working direction X.

[0048] The motion conversion device 16 comprises ac-
tuation elements 17, 18 configured to convert the circular
rotary movement with the same sense into linear alter-
nating movement.

[0049] Thanks to the motion conversion device 16 itis
possible to reduce to a minimum the down time related
to the acceleration and deceleration steps of each single
work cycle typical of the drive means traditionally in-
stalled on such machines. This allows to considerably
increase the working speed and therefore the productivity
of the machine 10. For example, the Applicant has veri-
fied that the machine 10 described here allows to double
the production speed and therefore the productivity of
the machine 10.

[0050] According to some embodiments, the holding
means 12 are configured as a vice 19 provided with a
lower block and an upper block mobile with respect to
each other between a clamping position and a removed
position. In particular, each block is conformed in such a
way that the vice 19 has one or more grooves with the
shape ofthe atleastone tubular element T to be clamped.
The tubular element T is delimited along its development
axis by ends 111, 112 and is disposed so that the end
112 facing the support body 13 is positioned cantilevered
with respect to the vice 19 in order to allow its deforma-
tion. In particular, the length of the cantilevered end por-
tion 112 depends on the specific working to be performed.
[0051] According to some embodiments, the support
body 13 comprises a slider 20 sliding on guides 21 par-
allel to each other and to the working axis X and attached
to the support frame 11, and a tool-bearing table 22 on
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which the tools 14 are mounted integrally. The tools 14
are disposed in such a way that their development axis
is parallel to the axis of the tubular element T clamped
in the vice 19, in particular at least parallel to the devel-
opment axis of the end portion 112.

[0052] According to some embodiments, the tools 14
can comprise punches, rolling devices, chip removal
tools, devices for making a thread or suchlike.

[0053] The slider 20 can have lateral walls, which co-
operate in a sliding manner with the guides 21, and trans-
verse walls having a stiffening and supporting function.
[0054] The slider 20 has a front portion 23 in corre-
spondence with which the tool-bearing table 22 is at-
tached and an opposite rear portion 24 with respect to
which the drive means 15 act. The front 23 and rear 22
portions can be defined by respective transverse walls
or also by the lateral walls of the slider 20, depending on
the structure of the machine 10.

[0055] In the example described in figs. 1-3, the tool-
bearing table 22 has a circular shape, in particular cylin-
drical, and is attached to the front portion 23 so as to be
able to rotate with respect to it, in order to take the de-
velopment axis of the specific tool 14 in alignment with
the axis of the tubular product T. In this case, the tools
14 are attached along the periphery of the circular sur-
face. Advantageously, the rotation movement of the tool-
bearing table 22 is electrically adjusted so that this rota-
tion can take place in one direction or the other, even
alternately, and at a controllable speed.

[0056] With particular reference to figs. 4-6, the tool-
bearing table 22 has the shape of a parallelepiped and
is attached to the front portion 23 on guides 25 that allow
it to translate along an exchange axis Y, transverse with
respect to the working axis X, in order to take the devel-
opment axis of the specific tool 14 in alignment with the
axis of the tubular product T being worked. In the sche-
matic example of fig. 5, the guides 25 can be attached
to a lateral wall of the slider 20 and be disposed in a
vertical direction.

[0057] According to some embodiments, the machine
10 comprises a first motor member 30 able to drive and
control the rotation or translation of the tool-bearing table
22 according to the specific working cycle. If the tool-
bearing table 22 has a circular shape, the first motor
member 30 is able to activate and control its rotation,
while if the tool-bearing table 22 has the shape of a par-
allelepiped, the first motor member 30 drives and controls
its translation along the exchange axis Y.

[0058] Accordingto possible embodiments, the guides
25 can be disposed horizontally, for example parallel to
each other and with respect to the support plane where
the machine 10 is installed.

[0059] According to some embodiments, the tools 14
comprise a working head 26 always facing the holding
means 12, and an opposite adjustment tang 27.

[0060] The tools 14 are mounted cantilevered on the
tool-bearing table 22 with respect to its thickness, which
is defined along the working axis X. The working heads
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26 and the adjustment tangs 27 are therefore located on
opposite sides of the tool-bearing table 22.

[0061] Since, as will be better explained below, the
drive means 15 described here allow a linear travel of
the support body 13 that is always the same, it is neces-
sary to provide to adjust the tools 14 before starting the
working cycle on a specific family of tubular elements T.
[0062] For this purpose, the machine 10 comprises at
least one adjustment device 28 which can be selectively
associated with the adjustment tangs 27 of the tools 14
so as to adjust the distance of the working heads 26 from
the holding means 12, according to the specific family of
tubular elements T to be worked, along an adjustment
axis, or direction, Z parallel to the working axis X. In the
case described here, the adjustment axis Z coincides
with the working axis X, but, depending on requirements,
this does not always have to be the case.

[0063] The working heads 26 therefore have their own
adjustment movement toward/away from the vice 19 be-
fore the actual working cycle begins. Operationally, each
time the working of a new family of tubular elements T is
required, the machine 10 is set using the adjustment de-
vice 28.

[0064] In the example described here, the adjustment
device 28 is attached to the support body 13 and has a
motorized head 29 facing the adjustment tangs 27 of
each tool 14. The adjustment tangs 27 and the motorized
head 29 can be reciprocally mobile in order to allow their
reciprocal and temporary coupling. Alternatively, they
could also be fixed. Before starting workings on a new
family of tubular elements T, each tool 14 is aligned with
the adjustment device 28 the motorized head 29 of which
transmits an adjustment motion to the adjustment tang
27 and therefore to the working head 26 which can there-
fore be moved away from/toward the vice 19.

[0065] According to some embodiments, the tools 14
are associated with the support body 13 and therefore
have an adjustable working depth.

[0066] The precise adjustment of the working depth of
the tools 14 allows to prevent undesired impacts and
stresses on the holding means 12 and to obtain the de-
sired deformations on the tubular elements T.

[0067] According to some embodiments, the tools 14
are integral with the supportbody 13 and are set ata pre-
adjustable working depth.

[0068] According to other embodiments, the tools 14
are associated with the support body 13 so as to have a
working depth that can be adjusted on the fly.

[0069] According to some embodiments, the drive
means 15 are disposed between the support frame 11
and the rear portion 24 of the support body 13, and are
configured to move the support body 13 along the work-
ing axis X toward/away from the tubular element T to be
worked, between an inactive position, in which the tools
14 are disposed away from the holding means 12, and
an operative position, in which the tool 14 aligned with
the tubular element T clamped by the holding means 12
acts onit. The drive means 15 are attached to the support
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frame 11 in an opposite position with respect to the po-
sition of the vice 19.

[0070] In particular, the travel of the support body 13,
defined as the distance along the working axis X of a
same point of the support body 13 between the inactive
position and the operative position, is fixed. In embodi-
ments in which the tools 14 are set to a pre-adjustable
working depth, since the travel as above is fixed and the
adjustment of the tools 14 can take place preliminarily,
it is not necessary to install pressure control devices, for
example a pressure switch. This simplifies the construc-
tion of the machine 10.

[0071] According to some embodiments, the rotating
motor member 32 is coordinated at least with the first
motor member 30 so that the tool 14 change takes place
during the return travel of the support body 13. For this
purpose, the machine 10 is provided with a command
unit 33 at least to coordinate the motor members 30, 32.
In particular, the command unit 33 is configured to coor-
dinate the functioning of the motor members 30, 32 in
such a way that when the support body 13 is moved to-
ward the inactive position, the first motor member 30
drives the movement of the tool-bearing table 22 to carry
out the tool change 14.

[0072] In specific possible example embodiments, the
motor members 30, 31, 32 can be configured as linear
motors, for example induction linear motors, synchro-
nous linear motors, brushless synchronous linear mo-
tors, homopolar linear motors, voice coil linear motors,
tubular linear motors. In a preferred embodiment, the first
30 and the second 31 motor members are of the brush-
less type.

[0073] According to some embodiments, the motion
conversion device 16 can be selected from a group com-
prising a connecting rod-crank mechanism, an eccentric
mechanism, an oscillating yoke, a cam mechanism or
other mechanisms that have the characteristics ex-
pressed in claim 1.

[0074] According to a preferred embodiment, figs. 1-2
and figs. 4-5, the motion conversion device 16 is config-
ured as a connecting rod-crank mechanism in which a
first actuation element 17 is configured as a crank 117
rotating around an axis orthogonal to the working direc-
tion X, and in which a second actuation element 18 is
configured as a connecting rod 118 pivoted on one side
to the crank 117 and on the opposite side to the support
body 13, in correspondence with a transverse wall of the
slider 20 defining the rear portion 24. The uniform circular
movement of the crank 117 is characterized by a lower
dead center, in correspondence with which the support
body 13 is in the inactive position away from the holding
means, and by an upper dead center, in correspondence
with which the support body 13 is in the operative position
close to the holding means (indicated by a dashed line
in figs. 1-2 and figs. 4-5).

[0075] In accordance with a first variant, shown in fig.
7, the conversion device comprises an eccentric mech-
anism that has a first actuation element 17 configured as
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a disc 217a with an eccentric pin 217b and a second
actuation element 18 configured as a plate 218 provided
with a shaped slot 218a inside which the eccentric pin
217b is inserted. The rotation of the disc 217a causes
the eccentric pin 217b to move inside the slot 218a so
as toimpart a translation movement to the plate 218. The
plate 218 can be part of the slider 20, for example a bot-
tom wall thereof, or it can be attached to the slider 20,
for example at the rear, in order to move the support body
13.

[0076] In accordance with a second variant, shown in
fig. 8, the conversion device 16 is configured as an os-
cillating yoke and comprises a second actuation element
18 configured as a rod 318 provided with a longitudinal
groove 318a inside which slides a pin 317a integral with
a flywheel wheel 317 that defines the first actuation ele-
ment 17. The rod 318 is hinged with respect to one of its
ends to the support frame 11 or to an element integral
therewith, and with respect to its opposite end to a trans-
mission rod 319 attached to the slider 20 of the support
body 13.

[0077] In accordance with a third variant, shown in fig.
9, the conversion device 16 comprises a first actuation
element 17 configured as a rotating drum 417 provided
on the peripheral surface of a suitably shaped groove
417a inside which an idle pin 418a is disposed. The idle
pin 418a is connected to one end of a transmission bar
418 which is connected, with respect to an opposite end,
to the support body 13. The transmission bar 418 and
the idle pin 418a define the second actuation element
18. The drum 417, by rotating around a central axis there-
of, moves the idle pin 418a along the path defined by the
groove 417a. This path allows to give the desired outward
and return stroke to the transmission bar 418 and there-
fore to the support body 13.

[0078] In accordance with a fourth variant, shown in
fig. 10, the conversion device 16 comprises a first actu-
ation element 17 configured as a cam 517 and a second
actuation element 18 configured as a transmission rod
518 provided at a first end with a plate 518a cooperating
with the cam 517. The transmission rod 518 is associat-
ed, with respectto an opposite second end, with the slider
20 of the support body 13.

[0079] The solutions described in figs. 7-10 are just
some possible applications to actuate the movement of
the support body 13. However, a person of skill in the art
will certainly be able to develop other types of mecha-
nisms and levers that guarantee the same principles of
motion.

[0080] Itis clear that modifications and/or additions of
parts may be made to the forming machine for ends of
metal tubular elements as described heretofore, without
departing from the field and scope of the present inven-
tion as defined by the claims.

[0081] In the following claims, the sole purpose of the
references in brackets is to facilitate reading: they must
not be considered as restrictive factors with regard to the
field of protection claimed in the specific claims.
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Claims

Forming machine (10) for ends of metal tubular ele-
ments (T), said machine (10) comprising:

- means (12) for holding said tubular elements
(M),

- a support body (13) to support a plurality of
tools (14) for forming ends (111, 112) of said
tubular elements (T), which can be selectively
aligned with said at least one tubular element
(T) in a working direction (X), said tools (14) be-
ing associated with said support body (13) and
having an adjustable working depth,

wherein said supportbody (13) comprises a slid-
er (20) sliding on guides (21) parallel to each
other and to the working direction (X) and at-
tached to the support frame (11), and a tool-
bearing table (22) on which the tools (14) are
mounted integrally, said tool-bearing table (22)
being mobile in rotation or translation with re-
spect to said slider (20);

- means (15) for driving said support body (13)
in order to move it in said working direction (X)
toward/away from said holding means (12),

wherein said drive means (15) comprise a
rotating motor member (32) able to supply
a circular rotary movement with the same
sense, and operatively connected to a mo-
tion conversion device (16) configured to
convert said circular rotary movement with
the same sense into a linear alternating
movement, alternately displacing said sup-
port body (13) in the working direction (X),
wherein said motion conversion device (16)
comprises a connecting rod-crank mecha-
nism in which a first actuation element (17)
is configured as a crank (117) rotating
around an axis orthogonal to said working
direction (X) and in which a second actua-
tion element (18) is configured as a con-
necting rod (118) pivoted on one side to said
crank (117) and on the opposite side to the
rear of said support body (13);

characterized in that said machine (10) comprises
at least one adjustment device (28) attached to said
support body (13) and which can be selectively as-
sociated with said tools (14) in order to adjust their
distance from said holding means (12) in an adjust-
ment direction (Z) parallel to said working direction
(X), each tool (14) comprising a working head (26)
always facing said holding means (12), and an op-
posite adjustment tang (27) always facing said at
least one adjustment device (28) which is provided
with a motorized head (29), said adjustment tang
(27) of each tool (14) and the motorized head (29)
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being mobile with respect to each other so as to allow
their reciprocal and temporary coupling.

Machine (10) as in claim 1, characterized in that
said tools (14) are integral with said support body
(13) and are set to a pre-adjustable working depth.

Machine (10) as in claim 1 or 2, characterized in
that said tools (14) are associated with said support
body (13) so as to have a working depth that can be
adjusted on the fly.

Machine (10) as in claim 1, 2 or 3, characterized in
that said machine (10) comprises a first motor mem-
ber (30), able to drive and control the rotation or
translation of said tool-bearing table (22), a second
motor member (31), able to drive the adjustment de-
vice (28), and a command unit (33) configured to
coordinate at least the functioning of said first motor
member (30) and of said rotating motor member (32).

Machine (10) as in claim 4, characterized in that
said command unit (33) is configured to coordinate
the functioning of said motor members (30, 32) so
that when said support body (13) is moved toward
an inactive position, said first motor member (30)
drives the movement of said tool-bearing table (22)
in order to change the tool (14).

Machine (10) as in claim 4 or 5, characterized in
that said motor members (30, 31, 32) are configured
as induction linear motors, synchronous linear mo-
tors, brushless synchronous linear motors, homopo-
lar linear motors, voice coil linear motors, or tubular
linear motors.

Machine (10) as in any claim hereinbefore, charac-
terized in that said tools (14) are mounted cantilev-
ered on said tool-bearing table (22) with respect to
its thickness which is defined in said working direc-
tion (X), said working heads (26) and said adjustment
tangs (27) being disposed on opposite sides of said
tool-bearing table (22).

Machine (10) as in any claim hereinbefore, charac-
terized in that the uniform circular movement of said
crank (117)is characterized by alower dead center,
in correspondence with which said support body (13)
is in an inactive position away from said holding
means (12), and by an upper dead center, in corre-
spondence with which said support body (13) is in
an operative position close to said holding means
(12).

Machine (10) as in any claim hereinbefore, charac-
terized in that it comprises a support frame (11) with
which said holding means (12) are associated, which
are configured as a vice (19) provided with a lower
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block and an upper block mobile one with respect to
the other between a clamping position and a re-
moved position.

Machine (10) as in any claim hereinbefore, charac-
terized in that said drive means (15) are attached
to said support frame (11) and to a rear portion (24)
of said support body (13) in an opposite position with
respect to the position in which said holding means
(12) are provided.

Machine (10) as in any claim hereinbefore, charac-
terized in that said tool-bearing table (22) has a cy-
lindrical shape and is attached in a rotatable manner
to a front portion (23) of said tool-bearing table (22)
in order to align the development axis of a specific
one of said tools (14) with the axis of a tubular product
(T) being worked.

Machine (10) as in any claim from 1 to 10, charac-
terized in that said tool-bearing table (22) has the
shape of a parallelepiped and is attached in a trans-
latable manner to a front portion (23) of said tool-
bearing table (22) on guides (25) that allow its move-
ment along an exchange axis (Y), transverse with
respect to said working direction (X), in order to align
the development axis of a specific one of said tools
(14) with the axis of a tubular product (T) being
worked.

Patentanspriiche

1.

Formmaschine (10) fir Enden von metallischen
Rohrelementen (T), wobei die genannte Maschine
(10) umfasst:

- Mittel (12) zum Halten der genannten Rohre-
lemente (T),

- einen Stutzkdrper (13) zum Stitzen einer Viel-
zahl von Werkzeugen (14) zum Formen von En-
den (111, 112) der genannten Rohrelemente
(T), die selektiv mit dem genannten zumindest
einen Rohrelement (T) in einer Arbeitsrichtung
(X) ausgerichtet werden kénnen, wobei die ge-
nannten Werkzeuge (14) mit dem genannten
Stutzkorper (13) verbunden sind und eine ein-
stellbare Arbeitstiefe aufweisen,

worin der genannte Stitzkérper (13) einen
Schieber (20), der auf Fihrungen (21) gleitet,
die zueinander und zur Arbeitsrichtung (X) par-
allel sind und die am Stiitzrahmen (11) befestigt
sind, und einen Werkzeughaltetisch (22) um-
fasst, an dem die Werkzeuge (14) einstlickig
montiert sind, wobei der genannte Werkzeug-
haltetisch (22) im Hinblick auf den genannten
Schieber (20) dreh- oder verschiebebeweglich
ist;
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- Mittel (15) zum Antreiben des genannten Stitz-
kérpers (13), um ihn in der genannten Arbeits-
richtung (X) zu den/weg von den genannten Hal-
temitteln (12) zu bewegen,

worin die genannten Antriebsmittel (15) ein
Drehmotorelement (32) umfassen, das in
der Lage ist, eine kreisformige Drehbewe-
gung in demselben Sinne zu liefern, und mit
einer Bewegungsumwandlungsvorrichtung
(16) wirkmaRig verbunden ist, die daflr aus-
gelegt ist, die genannte kreisférmige Dreh-
bewegung in demselben Sinne in eine line-
are alternierende Bewegung umzuwan-
deln, indem der genannte Stitzkdrper (13)
in der Arbeitsrichtung (X) abwechselnd ver-
fahren wird,

worin die genannte Bewegungsumwand-
lungsvorrichtung (16) einen Verbindungs-
stange-Kurbel-Mechanismus umfasst, in
dem ein erstes Betatigungselement (17) als
Kurbel (117) ausgestaltet ist, die sich um
eine Achse dreht, die zur genannten Ar-
beitsrichtung (X) orthogonal ist, und in dem
ein zweites Betatigungselement (18) als
Verbindungsstange (118) ausgestaltet ist,
die an einer Seite an der genannten Kurbel
(117)und an der gegentiiberliegenden Seite
am Hinterteil des genannten Stiitzkorpers
(13) schwenkbar gelagert ist;

dadurch gekennzeichnet, dass die genannte Ma-
schine (10) zumindest eine Einstellungseinrichtung
(28) umfasst, die am genannten Stltzkorper (13) be-
festigt ist und die mit den genannten Werkzeugen
(14) selektiv verbunden werden kann, um ihren Ab-
stand von den genannten Haltemitteln (12) in einer
Einstellungsrichtung (Z) einzustellen, die parallel zur
genannten Arbeitsrichtung (X)ist, wobei jedes Werk-
zeug (14) einen Arbeitskopf (26), der immer den ge-
nannten Haltemitteln (12) zugewandt ist, und einen
gegenuberliegenden Einstellungsschaft (27), der
immer der genannten zumindest einen Einstellungs-
einrichtung (28) zugewandt ist, die mit einem motor-
betriebenen Kopf (29) versehen ist, umfasst, wobei
der genannte Einstellungsschaft (27) jedes Werk-
zeugs (14) und der motorbetriebene Kopf (29) zu-
einander beweglich sind, um ihre gegenseitige und
zeitweilige Kupplung zu erméglichen.

Maschine (10) nach Anspruch 1, dadurch gekenn-
zeichnet, dass die genannten Werkzeuge (14) mit
dem genannten Stitzkorper (13) einstiickig sind und
auf eine voreinstellbare Arbeitstiefe eingestellt sind.

Maschine (10) nach Anspruch oder 2, dadurch ge-
kennzeichnet, dass die genannten Werkzeuge (14)
mit dem genannten Stltzkérper (13) verbunden
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sind, um eine Arbeitstiefe zu haben, die ohne Vor-
bereitung eingestellt werden kann.

Maschine (10) nach Anspruch 1, 2 oder 3, dadurch
gekennzeichnet, dass die genannte Maschine (10)
ein erstes Motorelement (30), das die Drehung oder
die Verschiebung des genannten Werkzeughalteti-
sches (22) antreiben und steuern kann, ein zweites
Motorelement (31), das die Einstellungseinrichtung
(28) antreiben kann, und eine Bedienungseinheit
(33) umfasst, die dafir ausgelegt ist, zumindest das
Funktionieren des genannten ersten Motorelemen-
tes (30) und des genannten Drehmotorelementes
(32) zu koordinieren.

Maschine (10) nach Anspruch 4, dadurch gekenn-
zeichnet, dass die genannte Bedienungseinheit
(33) dafiir ausgelegt ist, das Funktionieren der ge-
nannten Motorelemente (30, 32) so zu koordinieren,
dass, wenn der genannte Stiitzkorper (13) zu einer
inaktiven Stellung bewegt wird, das genannte erste
Motorelement (30) die Bewegung des genannten
Werkzeughaltetisches (22) antreibt, um das Werk-
zeug (14) zu wechseln.

Maschine (10) nach Anspruch 4 oder 5, dadurch
gekennzeichnet, dass die genannten Motorele-
mente (30, 31, 32) als Induktionslinearmotore, Syn-
chronlinearmotore, biirstenlose Synchronlinearmo-
tore, homopolare Linearmotore, Schwingspulen-Li-
nearmotore oder Rohrlinearmotore ausgestaltet
sind.

Maschine (10) nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass die ge-
nannten Werkzeuge (14) am genannten Werkzeug-
haltetisch (22) im Hinblick auf seine Dicke, die in der
genannten Arbeitsrichtung (X) definiert ist, freitra-
gend montiertsind, wobei die genannten Arbeitskdp-
fe (26) und die genannten Einstellungsschafte (27)
an gegeniberliegenden Seiten des genannten
Werkzeughaltetisches (22) angeordnet sind.

Maschine (10) nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, dass die
gleichmaRige kreisférmige Bewegung der genann-
ten Kurbel (117) durch einen unteren Totpunkt, an
welchem der genannte Stiitzkoérper (13) sich in einer
inaktiven Stellung weg von den genannten Haltemit-
teln (12) befindet, und durch einen oberen Totpunkt,
an welchem der genannte Stitzkérper (13) sich in
einer betriebsfahigen Stellung nahe bei den genann-
ten Haltemitteln (12) befindet, gekennzeichnet ist.

Maschine (10) nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass sie einen
Stltzrahmen (11) umfasst, mit dem die genannten
Haltemittel (12) verbunden sind, die als Spannstock
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12.

(19) ausgestaltet sind, der mit einem unteren Block
und einem oberen Block versehen ist, die zueinan-
der zwischen einer Spannstellung und einer Aus-
ziehstellung beweglich sind.

Maschine (10) nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass die ge-
nannten Antriebsmittel (15) am genannten Stitzrah-
men (11) und an einem Hinterabschnitt (24) des ge-
nannten Stitzkorpers (13) in einer gegeniberliegen-
den Stellung im Hinblick auf die Stellung, in der die
genannten Haltemittel (12) vorgesehen sind, befes-
tigt sind.

Maschine (10) nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, dass der ge-
nannte Werkzeughaltetisch (22) eine zylindrische
Form hat und in einer drehbaren Weise an einem
Vorderabschnitt (23) des genannten Werkzeughal-
tetisches (22) befestigt ist, um die Verlaufsachse ei-
nes spezifischen von den genannten Werkzeugen
(14) zu der Achse eines rohrférmigen Produktes (T),
das gerade bearbeitet wird, auszurichten.

Maschine (10) nach einem der Anspriiche 1 bis 10,
dadurch gekennzeichnet, dass der genannte
Werkzeughaltetisch (22) die Form eines Parallele-
pipeds hatundin einer verfahrbaren Weise an einem
Vorderabschnitt (23) des genannten Werkzeughal-
tetisches (22) auf Fihrungen (25) befestigt ist, die
seine Bewegung entlang einer Wechselachse (Y),
quer zur genannten Arbeitsrichtung (X), ermogli-
chen, um die Verlaufsachse eines spezifischen von
den genannten Werkzeugen (14) zu der Achse eines
rohrférmigen Produktes (T), das gerade bearbeitet
wird, auszurichten.

Revendications

1.

Machine de formage (10) pour les extrémités d’élé-
ments tubulaires métalliques (T), ladite machine (10)
comprenant :

- des moyens (12) pour maintenir lesdits élé-
ments tubulaires (T),

- un corps de support (13) pour supporter une
pluralité d’outils (14) pour former les extrémités
(111, 112) desdits éléments tubulaires (T), qui
peuvent étre sélectivementalignés avec ledit au
moins un élément tubulaire (T) dans une direc-
tion de travail (X), lesdits outils (14) étant asso-
ciés audit corps de support (13) et ayant une
profondeur de travail réglable,

dans laquelle ledit corps de support (13) com-
prend un coulisseau (20) coulissant sur des gui-
des (21) paralléles les uns aux autres et a la
direction de travail (X) et fixé au cadre de support
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(11), et une table porte-outil (22) sur laquelle les
outils (14) sont montés d'un seul tenant, ladite
table porte-outil (22) étant mobile en rotation ou
en translation par rapport audit coulisseau (20) ;
- des moyens (15) pour entrainer ledit corps de
support (13) afin de le déplacer dans ladite di-
rection de travail (X) vers/loin desdits moyens
de maintien (12),

dans laquelle lesdits moyens d’entraine-
ment (15) comprennent un élément moteur
rotatif (32) capable de fournir un mouve-
ment rotatif circulaire avec le méme sens,
et relié fonctionnellement a un dispositif de
conversion de mouvement (16) configuré
pour convertir ledit mouvement rotatif circu-
laire avec le méme sens en un mouvement
alternatif linéaire, déplagant alternative-
ment ledit corps de support (13) dans la di-
rection de travail (X),

dans laquelle ledit dispositif de conversion
de mouvement (16) comprend un mécanis-
me bielle-manivelle dans lequel un premier
élément d’actionnement (17) est configuré
comme une manivelle (117) tournant autour
d’un axe orthogonal a ladite direction de tra-
vail (X) et dans lequel un second élément
d’actionnement (18) est configuré comme
une bielle (118) pivotée d’un cbté sur ladite
manivelle (117) et du c6té opposé a l'arriere
dudit corps de support (13) ;

caractérisée en ce que ladite machine (10) com-
prend au moins un dispositif de réglage (28) fixé audit
corps de support (13) et qui peut étre associé sélec-
tivement auxdits outils (14) afin de régler leur distan-
ce par rapport auxdits moyens de maintien (12) dans
une direction de réglage (Z) parallele a ladite direc-
tion de travail (X), chaque outil (14) comprenant une
téte de travail (26) toujours en face desdits moyens
de maintien (12), et une languette de réglage oppo-
sée (27) toujours en face dudit au moins un dispositif
de réglage (28) qui est pourvu d’'une téte motorisée
(29), ladite languette de réglage (27) de chaque ouitil
(14) et la téte motorisée (29) étant mobiles I'une par
rapport a I'autre de maniére a permettre leur coupla-
ge réciproque et temporaire.

Machine (10) selon la revendication 1, caractérisée
en ce que lesdits outils (14) sont intégrés audit corps
de support (13) et sont réglés sur une profondeur de
travail pré-réglable.

Machine (10) selon la revendication 1 ou 2, carac-
térisée en ce que lesdits outils (14) sont associés
audit corps de support (13) de maniére a avoir une
profondeur de travail qui peut étre ajustée ala volée.
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10

4.

Machine (10) selon la revendication 1, 2 ou 3, ca-
ractérisée en ce que ladite machine (10) comprend
un premier élément moteur (30), capable d’entrainer
et de commander la rotation ou la translation de la-
dite table porte-outil (22), un second élément moteur
(31), capable d’entrainer le dispositif de réglage (28),
et une unité de commande (33) configurée pour
coordonner au moins le fonctionnement dudit pre-
mier élément moteur (30) et dudit élément moteur
rotatif (32).

Machine (10) selon la revendication 4, caractérisée
en ce que ladite unité de commande (33) est confi-
gurée pour coordonner le fonctionnement desdits
éléments moteurs (30, 32) de sorte que lorsque ledit
corps de support (13) est déplacé vers une position
inactive, ledit premier élément moteur (30) entraine
le mouvement de ladite table porte-outil (22) afin de
changer l'outil (14).

Machine (10) selon la revendication 4 ou 5, carac-
térisée en ce que lesdits éléments moteurs (30, 31,
32) sont configurés comme des moteurs linéaires a
induction, des moteurs linéaires synchrones, des
moteurs linéaires synchrones sans balais, des mo-
teurs linéaires homopolaires, des moteurs linéaires
a bobine mobile ou des moteurs linéaires tubulaires.

Machine (10) selon I'une quelconque des revendi-
cations précédentes, caractérisée en ce que lesdits
outils (14) sont montés en porte-a-faux sur ladite ta-
ble porte-outil (22) par rapport a son épaisseur qui
estdéfinie dans ladite direction de travail (X), lesdites
tétes de travail (26) et lesdites languettes de réglage
(27) étant disposées sur les cotés opposés de ladite
table porte-outil (22).

Machine (10) selon I'une quelconque des revendi-
cations précédentes, caractérisée en ce que le
mouvement circulaire uniforme de ladite manivelle
(117) est caractérisé par un point mort inférieur, en
correspondance avec lequel ledit corps de support
(13) est dans une position inactive éloignée desdits
moyens de maintien (12), et par un point mort supé-
rieur, en correspondance avec lequel ledit corps de
support (13) est dans une position opérationnelle
proche desdits moyens de maintien (12).

Machine (10) selon I'une quelconque des revendi-
cations précédentes, caractérisée en ce qu’elle
comprend un cadre de support (11) auquel lesdits
moyens de maintien (12) sontassociés, qui sont con-
figurés comme un étau (19) pourvu d’un bloc infé-
rieur et d’'un bloc supérieur mobiles I'un par rapport
al’autre entre une position de serrage et une position
retirée.

10. Machine (10) selon I'une quelconque des revendi-
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cations précédentes, caractérisée en ce que lesdits
moyens d’entrainement (15) sont fixés audit cadre
de support(11) etaune partie arriere (24) dudit corps
de support (13) dans une position opposée par rap-
port a la position dans laquelle lesdits moyens de
maintien (12) sont prévus.

Machine (10) selon 'une quelconque des revendi-
cations précédentes, caractérisée en ce que ladite
table porte-outil (22) a une forme cylindrique et est
fixée de maniére rotative a une partie avant (23) de
ladite table porte-outil (22) afin d’aligner I'axe de dé-
veloppement d'un outil spécifique desdits outils (14)
avec I'axe d’un produit tubulaire (T) en cours de tra-
vail.

Machine (10) selon 'une quelconque des revendi-
cations 1 a 10, caractérisée en ce que ladite table
porte-outil (22) a la forme d’un parallélépipéde et est
fixée de maniére translatable a une partie avant (23)
de ladite table porte-outil (22) sur des guides (25)
qui permettent son mouvement le long d’'un axe
d’échange (Y), transversal par rapport a ladite direc-
tion de travail (X), afin d’aligner I'axe de développe-
ment d’'un outil spécifique desdits outils (14) avec
I'axe d’un produit tubulaire (T) en cours de travail.
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