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PRODUCING ORNAMENTAL CHAINS

(67)  The present invention regards an automated
machine employed in the field of production of jewelry
articles for making ornamental chains of different varie-
ties. The machine comprises a first rotatable support
base (10) provided with first operating heads (100) adapt-
ed to produce different meshes for ornamental chains,
and a second rotatable support base (20) provided with
second operating heads (200) provided with grippers
adapted to cooperate with the first operating heads (100)
for moving the meshes of the chains. In addition, the ma-
chine comprises a control unit which, by means of move-
ment means (11, 21), drives the support bases (10, 20)
to rotate in order to bring a selected first operating head
(100) and a selected second operating head (200) to a
work station (50) in order to be able to change the type
of meshes of the chain, allowing the production, in a sim-
ple and inexpensive manner, of multiple different models
of ornamental chains.

AUTOMATED MACHINE FOR PRODUCING ORNAMENTAL CHAINS AND PROCESS FOR
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Description

Field of application

[0001] The present invention regards an automated
machine for producing ornamental chains and a process
for producing ornamental chains, in particular for produc-
ing progressive chains, according to the preamble of the
relative independent claims.

[0002] The present machine and the process are in-
serted in the industrial field of mechanical processing at-
tained by means of cold cutting and plastic deformation
of metal wires for jewelry.

[0003] In particular, the machine and the process, ob-
ject of the invention, are advantageously intended to be
employed for making ornamental chains of different va-
rieties, such as grumetta, rolo, spiga, progressive chains,
with rings of different dimensions, etc.

State of the art

[0004] Currently in the field of production of jewelry ar-
ticles, there are machines for producing, in an automated
manner, ornamental chains starting from a metal wire,
generally made of precious material, such as gold alloys,
silver alloys, platinum alloys etc.

[0005] In particular, these machines of known type
comprise a support structure on which the following are
mounted: a rotatable spool, around which a reel of metal
wire is wound, and two operating heads adapted to re-
ceive the wire from the rotatable spool in order to make
the ornamental chain.

[0006] In particular, the operating heads are arranged
for deforming the metal wire in spiral form, cutting it in
order to obtain, in succession, open meshes, closing
each mesh and then inserting it in the subsequent open
mesh.

[0007] The operating heads are adapted to repeat the
previously described operations in cyclic mode, until an
ornamental chain is obtained with the desired length.
[0008] More in detail, the two operating heads com-
prise a first operating head adapted to deform and to cut
the metal wire for forming the meshes, and a second
operating head provided with a gripping gripper adapted
to move and maintain the meshes in the correct positions
during the operation of the first operating head.

[0009] In particular, the first operating head is provided
with a spiraling unit, which is fed with the metal wire and
is generally provided with a spiral guide and a spiraling
member adapted to advance the metal wire along the
spiral guide in order to curve it according to the shape of
the latter, up to having such wire exit, spiral-shaped, from
an outlet end of the guide itself.

[0010] The first operating head is also provided with a
cutting unit, which comprises two knives actuated by a
mechanical actuator in order to cut a curved portion of
the metal wire in spiral form exiting from the guide of the
spiraling unit, in a manner such to obtain a corresponding
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open mesh with substantially "C" shape with two separate
ends.

[0011] The first operating head also comprises a clos-
ing unit provided with a clamp with two internal grooves
counter-shaped with respect to the ends of the open
mesh and adapted to be shut around such ends by means
of a mechanical actuator, so as to bring the two ends
close together, obtaining a closed mesh.

[0012] The second operating head is provided with a
movement unit connected to the gripping gripper for driv-
ing the latter to grasp the shaped portion of the metal
wire exiting from the guide of the spiraling unit in order
to retain such shaped portion during the cutting executed
by the cutting unit and, subsequently, bring the open
mesh thus obtained to the closing unit. In addition, after
the closing unit has obtained the closed ring, the gripping
gripper is driven by the movement unit in order to bring
such closed mesh to the outlet of the guide of the spiraling
unitin order to insert it at one end of a new shaped portion
of the metal wire exiting from the spiraling unit itself.
[0013] In particular, the abovementioned machines of
known type are also capable of producing twisted mesh-
es, by driving a twisting of the gripping gripper while the
closed mesh is still retained within the clamp of the clos-
ing unit.

[0014] Several examples of automated machines of
the abovementioned type are described in documents
DE 3803498 and EP 0408520.

[0015] The machines for producing ornamental chains
of the above-described known type have in practice
shown that they do not lack drawbacks.

[0016] The maindrawback of these machines of known
type lies in the fact that do not allow, at least not in an
easy manner, making changes of the characteristics of
the chains produced, with meshes of different dimen-
sions.

[0017] Indeed, the dimensions of the mesh are asso-
ciated with a precise diameter of the metal wire and with
precise dimensions of the components of the units of the
first operating head which are involved with the process-
ing of the wire itself.

[0018] In addition, in order to obtain a sufficiently high
processing precision, also the gripping gripper of the sec-
ond operating head must have size and an opening tied
to the diameter of the metal wire and to the diameter of
the mesh.

[0019] Therefore, in the abovementioned machines of
known type, in order to change the dimensions of the
meshes, it is necessary to substitute most of the compo-
nents of the operating heads, if not both operating heads
completely, with consequent slowing of the production.
[0020] In addition, the abovementioned machines of
known type are unable to produce, in an automated man-
ner, a same chain having meshes of different dimensions
(of so-called "progressive" type) since the operating
heads are capable, in their operating cycle, of producing
only one type of mesh.

[0021] Therefore, in order to produce chains with
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meshes of different dimensions, it is necessary to pro-
duce the different open meshes of the chain with different
machines and then assemble the meshes manually, with
consequent long production times and high worker costs.
[0022] A furtherdrawback of these machines of known
type lies in the fact that they are unable to ensure an
optimal shape of the meshes of the chain, since the
shaped portion of the metal wire, after it has been cut by
the cutting unit, is subjected to a springback (i.e. to a
partial recovery of the original form before deformation)
which brings the ends of the open mesh to not mate with
each other after the closure of the mesh, compromising
the precision and the quality of the product.

[0023] A furtherdrawback of these machines of known
type lies in the fact that the movements of the units of
the operating heads are driven by mechanical actuation
members, in particular with cam driving, and therefore it
is necessary to re-equip the machine in order to change
the settings as a function of the material and shape of
the mesh of the chain to be produced.

Presentation of the invention

[0024] In this situation, the problem underlying the
present invention is therefore that of overcoming the
drawbacks manifested by the abovementioned solutions
of known type by providing an automated machine and
a process for producing ornamental chains, which allow
simply and inexpensively producing multiple different
models of ornamental chains, in particular with different
types of metal wires and with different dimensions and
shapes of meshes.

[0025] More in detail, the claimed configuration, with
operating heads mounted on corresponding rotary sup-
portbases driven by a control unit (such asa PLC), allows
setting, by means of programming the control unit, the
sequence for operating the different operating heads as-
sociated with the different mesh sizes, allowing the pro-
duction, in a completely automated manner, of chains of
any type (and in particular chains with progressive mesh-
es of any size), according to production requirements.
[0026] A further object of the present invention is to
provide an automated machine and a process for pro-
ducing ornamental chains which are extremely versatile
in use, in particular as a function of the different charac-
teristics of the chains to be produced.

[0027] A further object of the present invention is to
provide an automated machine and a process for pro-
ducing ornamental chains which are able to obtain a high
quality of the meshes of the chain.

[0028] A further object of the present invention is to
provide an automated machine for producing ornamental
chains which is simple and inexpensive to make.

Brief description of the drawings

[0029] The technical characteristics of the present in-
vention, according to the aforesaid objects, can be found
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in the contents of the below-reported claims and the ad-
vantages thereof are more evident in the following de-
tailed description, made with reference to the enclosed
figures, which represent a merely exemplifying and non-
limiting embodiment of the invention in which:

- figure 1 shows an embodiment of the automated ma-
chine for producing chains, object of the present in-
vention;

- figure 2 shows a detail of the machine in figure 1,
relative to a work station with a first and a second
operating head of the machine itself;

- figure 3 shows a spiraling unit of one of the first op-
erating heads of the machine, object of the present
invention;

- figure 4 shows a cutting unit and a closing unit of one
ofthe first heads of the machine, object of the present
invention;

- figure 5 shows one of the second operating heads
of the machine, object of the present invention;

- figure 6 shows a detail in exploded view of the spi-
raling unit illustrated in figure 3;

- figures 7a-fshow several operating steps of the proc-
ess for making ornamental chains, object of the
present invention.

Detailed description of several preferred embodiments

[0030] With reference to the set of drawings, reference
number 1 overall indicates an automated machine for
producing ornamental chains in accordance with the
present invention.

[0031] This is generally intended to be employed in
order to make ornamental chains, such as necklaces or
bracelets, starting from a metal wire, and is advanta-
geously capable of producing different types of chains,
such as grumetta, rolo, spiga, progressive chains, etc.
[0032] Hereinbelow with the expression "ornamental
chain" it will be intended any one type of chain provided
with metal meshes (in the form of closed rings) linked in
series one after the other, also with different shapes and
sizes.

[0033] In addition, with the expression "metal wire" it
will be intended any one type of wire made of metal ma-
terial, in particular precious metal (such as gold, silver,
etc.), which can be made of substantially pure metal or
of a metal alloy, or of a composite of two or more metals
placed in contact. Such metal wire can, moreover, be
internally hollow or be provided with a coating of another
material, for example a polymer material.

[0034] In addition, with the expression "shaped wire
portion" it will be intended a metal wire portion that has
sustained a plastic deformation process, such that it has
reached a substantially spiral-like shape, with spirals that
can for example have substantially circular, oval or
square form.

[0035] In addition, with the expression "open mesh" it
will be intended a metal wire portion with substantially
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curvilinear shape provided with two ends separate from
each other, which in particular approximately corre-
sponds to one or a multiple number of spirals of the afore-
said shaped portion.

[0036] In addition, with the expression "closed mesh"
it will be intended the same metal wire portion of the
mesh, in which the ends are brought close together so
as toformaring, in particular of a chain, with substantially
closed form and in particular corresponding to that of the
spiral of the metal wire portion.

[0037] In accordance with the embodiment of the en-
closed figures, the machine 1 for producing ornamental
chains according to the invention comprises at least one
feed unit 30, which is adapted to supply a corresponding
metal wire 31.

[0038] In addition, the machine 1 comprises at least
one first operating head 100, susceptible of being fed
with the metal wire 31 and provided with a spiraling unit
110, with a cutting unit 120 and with a closing unit 130.
[0039] The spiraling unit 110 is adapted to curve at
least one portion of the metal wire 31, so as to obtain a
shaped wire portion 31a in spiral form; the cutting unit
120 is adapted to cut the shaped wire portion 31a, so as
to obtain an open mesh 31b provided with two separate
ends 31c; the closing unit 130 is adapted to close the
separate ends 31c of the open mesh 31b, so as to obtain
a closed mesh 31d of a chain.

[0040] The machine 1 according to the inventionis pro-
vided with at least one second operating head 200 adapt-
ed to cooperate with the at least one first operating head
100 and provided with a gripping gripper 210, which is
susceptible of acting on the metal wire 31 at the aforesaid
spiraling, cutting and closing units 110, 120, 130 of the
first operating head 100.

[0041] In accordance with the idea underlying the
present invention, the machine 1 comprises a first sup-
port base 10, rotatable, which is provided with a first ro-
tation axis X and carries mounted thereon a plurality of
the aforesaid first operating heads 100 positioned around
the first rotation axis X, and a plurality of the aforesaid
feed units 30, each of which operatively associated with
the corresponding first operating head 100 in order to
supply the corresponding metal wire 31 to the spiraling
unit 110 of such first operating head 100.

[0042] In particular, the units 110, 120, 130 of each
first operating head 100 (and the corresponding feed unit
30) are configured for operating on corresponding metal
wires 31 characterized for example by their diameter and
by the physical characteristics of the material forming
them. In this manner, the first operating heads 100 can
operate on different metal wires 31 in order to make dif-
ferent meshes and chains, as described hereinbelow.
[0043] According to the invention, the machine 1 also
comprises a second rotatable support base 20, which is
provided with a second rotation axis X’ (preferably par-
allel to the first rotation axis X of the first support base
10) and carries mounted thereon a plurality of the afore-
said second operating heads 200 positioned around the
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second rotation axis X'.

[0044] Advantageously, the gripping gripper 210 of
each second operating head 200 is configured for oper-
ating with a corresponding operating head of the first op-
erating heads 100 and in particular for correctly retaining
and moving the metal wire 31 on which such first oper-
ating head 100 acts.

[0045] The present machine 1 is provided with a work
station 50, which is intercepted by the first and by the
second support bases 10, 20, and in which one of the
firstoperatingheads 100 and one of the second operating
heads 200 are intended to be selectively positioned so
as to cooperate with each other for the production of the
chains.

[0046] On such matter, the machine 1 comprises first
movement means 11 mechanically connected to the first
support base 10 and actuatable in order to rotate the
latter around its first rotation axis X so as to bring the first
operating heads 100 to the work station 50.

[0047] In addition, the machine 1 comprises second
movement means 21 mechanically connected to the sec-
ond support base 20 and actuatable to rotate the latter
around its second rotation axis X’ so as to bring the sec-
ond operating heads 200 to the work station 50.

[0048] In addition, the machine 1 is provided with at
least one control unit (not shown in the enclosed figures),
preferably of electronic type, which is operatively con-
nected to the first movement means 11 and is adapted
to drive the latter to rotate the first support base 10 in
order to bring a selected first operating head of the first
operating heads 100 to the work station 50.

[0049] The control unit is also operatively connected
to the second movement means 21 and is adapted to
drive the latter to rotate the second support base 20 in
order to bring a selected second operating head of the
second operating heads 200 to the work station 50.
[0050] In this manner, the machine 1 according to the
invention allows producing different types of ornamental
chains by simply arranging the corresponding first and
second operating heads 100, 200 at the work station 50
adapted to work the corresponding metal wires 31.
[0051] Inparticular,in orderto change the type of chain
to be produced, it is sufficient to change the operating
heads 100, 200 which operate in the work station 50 by
rotating the corresponding support bases 10, 20 by
means of the actuation of the respective movement
means 11, 21 by the control unit. This allows, with the
single machine 1, changing the production in a simple
and quick manner, in particular without having to execute
complex operations of re-equipping of the machine 1 and
without long production downtime.

[0052] Therefore, the present machine 1 allows, by
means of electronic management, automatically making
any one type of chain and in particular chains with pro-
gressive meshes of any size. Indeed, it is possible to
make the machine 1 produce meshes of different size,
of any number and in any sequence, by simply setting
the control unit for driving the actuation of the correspond-
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ing operating heads 100, 200 according to the production
requirements.

[0053] Inparticular, the machine 1 allows the automatic
production of progressive chains, by means of setting by
the operator of the control unit. More in detail, by setting
the order of the sizes and of the thicknesses of the mesh-
es and the number of meshes with such sizes and thick-
nesses, the control unit manages, in an automated man-
ner, the operation of the different first and second oper-
ating heads 100, 200 in order to manage passing from
the production of a mesh with specific dimensions to a
mesh with greater or smaller dimensions and the linking
(or binding) of such meshes.

[0054] Advantageously, the control unit of the machine
1 comprises at least one electronic unit (such as a PLC)
programable for driving, in an automated manner, the
operation of the operating heads 100, 200 for producing
the ornamental chains.

[0055] In particular, the control unit comprises a drive
panel by means of which a user can drive different op-
erating settings (e.g. the operating heads 100, 200 which
work in the work station 50).

[0056] The control unit can comprise multiple hard-
ware units arranged for different components of the ma-
chine 1 (forexample a central coordination unit or multiple
peripheral units associated with the operating heads 100,
200), or it can be integrated in a same unit.

[0057] Advantageously, the movement means 11, 21
(adapted to drive the rotation of the corresponding sup-
port bases) comprise corresponding actuator motors
(e.g. of electric or hydraulic type) mechanically connect-
ed, preferably by means of suitable transmission mem-
bers, to the corresponding support bases 10, 20. Of
course, without departing from the protective scope of
the present patent, the movement means can comprise
only one motor or power actuation connected to the two
support bases 10, 20 by means of corresponding trans-
mission members intended to be enabled in a controlled
manner in order to actuate the movement of the corre-
sponding support base 10, 20.

[0058] Therefore, the invention allows exchanging the
first operating heads 100 and the second operating
heads 200 with each other, if necessary, and sequentially
associating corresponding first and second operating
heads 100, 200 during the operation of the machine 1
without re-equipping it.

[0059] In particular, such exchange occurs in the
modes provided by the present process, which will be
illustrated in detail subsequently.

[0060] Advantageously, the first support base 10 com-
prises a first rotation shaft 13, positioned coaxially with
first rotation axis X and mechanically connected to the
first movement means 11, and a first platform 12, which
is fixed to the first rotation shaft 13 and carries the first
operating heads 100 peripherally mounted thereon.
[0061] Advantageously, the first platform 12 is fixed
coaxially with respect to the first rotation shaft 13 and for
example has substantially circular shape.
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[0062] Preferably, the feed units 30 are mounted on
the first rotation shaft 13 above the corresponding first
operating heads 100.

[0063] Advantageously, the second support base 20
comprises (analogous to the first support base 10) a sec-
ond rotation shaft positioned coaxially with the second
rotation axis X’ and mechanically connected to the sec-
ond movement means 21, and a second platform 22,
fixed to the second rotation shaft and carrying, peripher-
ally mounted thereon, the second operating heads 200.
[0064] Advantageously,the second platform22isfixed
coaxially with respect to the second rotation shaft and
preferably has a substantially circular shape.

[0065] Advantageously, the work station 50 of the ma-
chine 1 is identified at the zone where the edge of the
first platform 12 is across from the edge of the second
platform 22 (in substance corresponding to the zone of
least distance between the edges of the two platforms
12, 22), such zone in particular being traversed by a line
that joins the two rotation axes X, X’ of the support bases
10, 20.

[0066] Preferably, each feed unit 30 comprises a ro-
tatable spool 32, which is provided with a shaft 33 rotat-
ably constrained to the first supportbase 10 and on which
the corresponding metal wire 31 is susceptible of being
wound.

[0067] Advantageously, each feed unit 30 comprises
a tensioning friction 34 acting on the shaft 33 of the ro-
tatable spool 32 in order to maintain the metal wire 31
under tension.

[0068] In particular, the tensioning friction 34 is adapt-
ed to maintain the metal wire 31 at a constant tension
and allows maintaining such tension constant even with
the decrease of the diameter of the metal wire 31 winding
around the spool 32.

[0069] For example, the aforesaid tensioning friction
34 is a magnetic tensioning friction.

[0070] Advantageously, the first support base 10 com-
prises a plurality of guide units 40 which are mounted on
the first rotation shaft 13 and are positioned, each be-
tween the corresponding feed unit 30 and the corre-
sponding first operating head 100, in order to intercept
the metal wire 31 and maintain it in the desired position.
[0071] In particular, with reference to the embodiment
of figure 2, each guide unit 40 comprises a support body
41, which is extended, preferably with elongated shape,
in radial direction with respect to the first rotation axis X
of the first support base 100, between an internal end,
fixed to the first rotation shaft 13 and an opposite external
end. The support body 41 is provided, at its external end,
with at least one guide hole 42 positioned aligned above
the spiraling unit 110 of the corresponding first operating
head 100 and is susceptible of being traversed by the
corresponding metal wire 31 in order to guide it towards
such spiraling unit 110.

[0072] In addition, the guide unit40 is advantageously
provided with at least one photocell 43 and with a system
for controlling the position of the wire 44 operatively con-
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nected to the photocell 43 and adapted to rotate, around
its own axis, the metal wire 31 that traverses the guide
hole 42 of the guide unit 40. Such system for controlling
the positioning of the wire 44 advantageously allows, if
the metal wire has a visible longitudinal line, positioning
such line always in the same position with respect to the
guide hole 42in amanner such thatitis always positioned
in the same side as the meshes to be produced.

[0073] As stated above, each feed unit 30 is adapted
to feed the corresponding first operating head 100 with
a corresponding metal wire 31.

[0074] Advantageously, with reference to figures 2, 3
and 6, the spiraling unit 110 of each first operating head
100 is situated in an approached position with respect to
the cutting unit 120 and comprises a containment body
111, advantageously elongated, which is extended lon-
gitudinally along an extension axis Y and within which a
spiral-shaped guide 112 is fixed which is extended along
the same extension axis Y between a first end 112a and
a second end 112b placed at the cutting unit 120.
[0075] Inparticular, the containmentbody 111 has sub-
stantially tubular shape and is provided with a longitudinal
opening 111’ intended to be traversed by the metal wire
31 coming from the feed unit 30 in order to allow the metal
wire 31 to enter into the spiral-shaped guide 112.
[0076] The spiral-shaped guide 112 is provided with a
central cavity 113, which is extended along the extension
axis Y between the first and the second end 112a, 112b
of the guide 112, and with a track 114, which is extended
with spiral extension around the central cavity 113 be-
tween the first end 112a and the second end 112b and
is susceptible of receiving the metal wire 31 at its interior.
[0077] Advantageously, the spiraling unit 110 also
comprises a winding core 116, which is extended within
the central cavity 113 of the spiral-shaped guide 112
along the same extension axis Y and is moved by the
rotary and translational actuation means 117, 118.
[0078] Moreindetail, the translational actuation means
117 are mechanically connected to the winding core 116
and are adapted to translate it along the extension axis
Y in a first operating travel, in which the winding core 116
is moved towards the second end 112b of the spiral-
shaped guide 112, and in a second operating travel, in
which the winding core 116 is moved away from the sec-
ond end 112b of the spiral-shaped guide 112.

[0079] In particular, during the first and the second op-
erating travel, the winding core 116 is moved between a
first end stop position, in which it is situated in proximity
to the first end 112a of the spiral-shaped guide 112, at a
feed point 115 for feeding the metal wire 31 into the spiral-
shaped guide 112, and a second end stop position, in
which it is situated in proximity to the second end 112b
of the spiral-shaped guide 112.

[0080] Preferably, the winding core 116 is always con-
tained within the central cavity 113 of the spiral-shaped
guide 112.

[0081] In addition, the rotary actuation means 118 are
mechanically connected to the winding core 116 and are
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adapted to rotate it around the extension axis Y in the
first operating travel, in order to advance the metal wire
31inthetrack 114 of the spiral-shaped guide 112 towards
the cutting unit 120, in a manner such that, following the
advancement of the metal wire 31 in the track 114 of the
spiral-shaped guide 112, a spiral-shaped wire portion
31a exits from the second end 112b of such guide 112.
[0082] In operation, the winding core 116 engages,
with its external surface via friction, the metal wire 31
and, following its rotational-translational movement dur-
ing the first operating travel, drives the metal wire 31
along the track 114 in a manner such that the metal wire
31 is plastically deformed as a spiral, according to the
extension of the track 114 itself. At the end of the first
operating travel, the winding core 116 is brought back,
by means of the second operating travel, into the first
end stop position.

[0083] Preferably, the winding core 116 is provided
with substantially oval section, in order to facilitate the
engagement of the metal wire 31 during its rotational-
translational motion.

[0084] In particular, the winding core 116 has frusto-
conical shape, with smaller diameter in proximity to the
second end 112b of the spiral-shaped 112, in order to
facilitate the disengagement at least of the shaped wire
portion 31a during the second operating travel.

[0085] In accordance with the preferred embodiment
ofthe presentinventionillustrated in the enclosed figures,
the rotary actuation means 118 comprise at least one
rotation electric motor 119, which is provided with a rotor
mechanically connected to the winding core 116 and is
actuatable in order to rotate it during the first operating
travel.

[0086] Advantageously, the rotation of the winding
core 116 is actuated to rotate with the same rotation di-
rection as that defined by the extension of the track 114.
[0087] In order to enable the rotation of the winding
core 116, the control unit comprises a first electronic ac-
tuation module operatively connected to the rotation elec-
tric motor 119.

[0088] Advantageously, the first actuation module is
also connected to the translational actuation means 117
in order to control the translation of the winding core 116.
[0089] In particular, the first electronic actuation mod-
ule is programmed for driving in rotation electric motor
119 to rotate the winding core 116, during the first oper-
ating travel, by a rotation angle which is settable with a
specific deviation value.

[0090] Inparticular, the aforesaid deviation value is de-
fined as an additional angular value with respect to an
angle of 360°.

[0091] Such deviation value allows compensating for
possible springbacks of the metal wire 31 during the for-
mation of the mesh, so as to ensure a precise corre-
spondence of the ends of each closed mesh 31d.
[0092] Indeed, asis known, the metal wire 31 is subject
to the phenomenon of hardening, i.e. to the increase of
its own elastic modulus and hardness, and to the dimi-
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nution of its own ductility when it is subjected to plastic
deformations. For example, the wire wound in the rotat-
able spool 32 of the feed unit 30 undergoes plastic de-
formations that are different in relation to the proximity
to the shaft 33 of the spool 32. In particular, the defor-
mation, and therefore the elastic modulus, increases
close to the shaft of the spool 32.

[0093] In addition, the metal wire 31 is provided with
different elastic modulus also in relation to the material
formingit, to the heat treatments to which it was subjected
and other other processing variables. It is also known
that the metal wire 31, by undergoing a subsequent de-
formation when it is worked by the spiraling unit 110, is
subjected to a springback proportional to its elastic mod-
ulus and, hence, a rotation angle of the winding core of
360° is not sufficient for producing a closed mesh 31d
with the ends in contact.

[0094] The first electronic actuation module and the
rotary actuation means 118 of the invention allow setting
the deviation value of the rotation angle as a function of
the springback of the metal wire 31, ensuring a high pre-
cision in attaining the mesh.

[0095] With reference to the embodiment illustrated in
figure 4, the cutting unit 120 of each first operating head
100 comprises a pair of knives 121, which are fixed to
respective cutting supports 122 mechanically connected
to at least one cutting actuator 123.

[0096] The cutting actuator 123 is adapted to move the
pair of knives 121 between a first open position, in which
the knives 121 are spaced from each other, in order to
allow the shaped wire portion 31a to be inserted there-
between, and a first closed position, in which the knives
121 are closed against each other, in order to cut the
shaped wire portion 31a.

[0097] In order to arrange the movement of the cutting
unit 120 between the first open and closed positions, the
first electronic actuation module is operatively connected
to the cutting actuator 123.

[0098] According to the preferably embodiment, the
closing unit 130 comprises a clamp 131, which is provid-
ed with a first and a second jaw 134, fixed on respective
closure supports 132 mechanically connected to at least
one closure actuator 133.

[0099] Advantageously, the first and the second jaw
134 are respectively provided with a first and a second
internal face 135, which are facing and counter-shaped
in order to be placed against each other.

[0100] Inparticular,oneachinternalface 135, agroove
136 is present that is counter-shaped with respect to a
portion of closed mesh 31d corresponding to the sepa-
rate ends 31c of the open mesh 31b.

[0101] The closure actuator 133 is adapted to move
the jaws 134 between a first open position, in which the
jaws 134 are spaced from each other, in order to allow
inserting the separate ends 31c of the open mesh 31b
between the jaws 134 themselves, and a second closed
position, in which the first and the second internal faces
135 are pressed in contact with each other, in order to
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close the open mesh 31b and form the corresponding
closed mesh 31d.

[0102] Inorderto arrange the movement of the closing
unit 130 between the first open and closed positions, the
first electronic actuation module is operatively connected
to the closure actuator 133.

[0103] Advantageously, the closure supports 132 co-
incide with the cutting supports 122 and the closure ac-
tuator 133 coincides with the cutting actuator 123.
[0104] With reference to the embodiment of figure 5,
each second operating head 200 comprises driving
means 212, with electrical actuation, mechanically con-
nected to the gripping gripper 210 and actuatable for driv-
ing the gripping gripper 210 to be moved during the op-
eration thereof.

[0105] In particular, the aforesaid driving means 212
are arranged for moving the gripping gripper 210 in an
automated manner during opening and closing, and pref-
erably for moving the gripping gripper 210 along a first
displacement axis S1 parallel to the second rotation axis
X’ of the second support base (e.g. vertical) and advan-
tageously along a second displacement axis S2 orthog-
onal to the first displacement axis S1 and substantially
radial with respect to the second rotation axis X'.
[0106] Preferably, moreover, the driving means 212
are arranged for rotating the gripping gripper 210 around
the aforesaid second displacement axis S2.

[0107] For example, each second operating head 200
comprises a support frame 201 fixed to the second sup-
port base 20 (and in particular to the second platform 22
of the latter) and carries the driving means 212 mounted
thereon. The latter comprise a linear guide 202 extended
according to the first displacement axis S1 and on which
a slide 203 is slidably mounted; the gripping gripper 210
is mounted on such slide 203. The driving means 212
also comprise a first actuator 204 (e.g. electro-pneumat-
ic) connected to the slide 203 in order to move it along
the linear guide 202.

[0108] Advantageously, the driving means 212 com-
prise a gripper holder shaft 213 slidably mounted on the
slide 203, longitudinally extended along the second dis-
placement axis S2 and provided with an external end
213’ (directed away from the second rotation axis X' of
the second support base 20) on which the gripping grip-
per 210 is mounted. The driving means 212 are also pro-
vided with a second actuator 205 (e.g. electro-pneumat-
ic) connected to the gripper holder shaft 213 in order to
actuate the latter to slide along the second displacement
axis S2.

[0109] Preferably, the gripper holder shaft 213 is rotat-
ably mounted on the slide 203 and is connected to a third
actuator 206 of the driving means 212 (e.g. an electric
motor) adapted to rotate the gripper holder shaft 213
around the second displacement axis S2.

[0110] Inparticular, the gripping gripper 210 is suscep-
tible of being moved by the driving means 212 between
a first operating position, in which the gripping gripper
210 is positioned at the cutting unit 120 in order to retain
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the open mesh 31b cut by the cutting unit 120 itself, and
a second operating position, in which the gripping gripper
210 is positioned at the closing unit 130 in order to retain
the open mesh 31b at the latter.

[0111] Advantageously, the gripping gripper 210 is
provided with two tips 211, which are susceptible of being
moved by the driving means 212 (and in particular by a
fourth actuator of the latter) between a release position,
in which the tips 211 are separated from each other and
a retention position, in which the tips 211 are brought
close together, up to grasping and retaining the metal
wire portion 31, the open mesh 31b or the closed mesh
31d.

[0112] Inordertoarrange the movementofthe gripping
gripper 210, the control unit comprises a second elec-
tronic actuation module operatively connected to the driv-
ing means 212 (in particular to its actuators) for driving
these, in an automated manner, to move the gripping
gripper 210 between the first operating position and the
second operating position.

[0113] Advantageously, the second actuation module
62 is also programmed for driving driving means 212 to
move the gripping gripper 210 between the release po-
sition and the retention position.

[0114] Preferably, the second actuation module 62 is
also programmed for driving means 212 to rotate the grip-
ping gripper 210 by a settable twisting angle, in particular
around the second displacement axis S2, advantageous-
ly by means of the rotation of the gripper holder shaft 213.
[0115] For example, the gripping gripper 210 is driven
to rotate when the closed mesh 31d is situated between
the first and the second jaw 134 in the second closed
position thereof so as to obtain a twisted mesh 31e. In
such case, the twisting angle angle of the gripping gripper
210 corresponds with the twisting angle of the twisted
mesh 31e.

[0116] According to another possible example, the
gripping gripper 210 rotates when it is situated in the first
operating position following the closure of the open mesh
31b, so as to rotate the mesh in order to insert a further
shaped wire portion 31f at its interior.

[0117] Advantageously, the gripping gripper 210 ro-
tates both to obtain the twisted mesh 31e and to insert
the further shaped wire portion 31f at its interior.

[0118] Preferably, as stated above, the control unit can
be physically obtained with a unique and centralized unit
or with multiple hardware units which in particular imple-
ment the first and second electronic actuation modules
and are positioned for example in the first and second
support bases 10, 20.

[0119] Analogously, the firstand the second electronic
actuation module can each comprise only one corre-
sponding hardware unit adapted to drive the correspond-
ing operating heads 100, 200, or they can comprise mul-
tiple separate units, each adapted to drive the corre-
sponding operating head 100, 200.

[0120] Also forming the object of the present finding is
a process for producing ornamental chains, in particular
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for producing progressive chains, actuated by means of
the automated machine 1 of the above-described type,
regarding which the same reference numbers will be
maintained hereinbelow for the sake of description sim-
plicity.

[0121] In accordance with the idea underlying the
presentinvention, the present process comprises atleast
one first step of setting a selected first operating head of
the first operating heads 100, in which the first movement
means 11 actuate the first support base 10 to rotate in
order to bring the selected first operating head 100 to the
work station 50.

[0122] In addition, the process comprises at least one
second step of setting a selected second operating head
of the second operating heads 200, in which the second
movement means 21 actuate the second support base
20 to rotate in order to bring the selected second oper-
ating head 200 to the work station 50 in order to associate
the selected second operating head 200 with the selected
first operating head 100.

[0123] Advantageously, the aforesaid setting steps are
actuated, for example by the operator through the drive
panel of the control unit, at the start of a production proc-
ess in order to select the type of chain to be produced
(and hence the corresponding firstand second operating
heads 100, 200).

[0124] The process also comprises a bending step, in
which the metal wire 31 is bent by the spiraling unit 110
of the selected first operating head 100, obtaining the
shaped wire portion 31a in spiral form.

[0125] In particular, in the bending step, the winding
core 116 of the spiraling unit 110 is actuated to execute
the first operating travel towards the cutting unit 120, and
is simultaneously actuated to rotate around the extension
of the extension axis Y by a rotation angle, which is set
with a specific deviation value defined as a function of a
springback of the metal wire 31.

[0126] More particularly, the metal wire 31 is fed into
the track 114 of the spiral-shaped guide 112 at the first
end 112a of the guide itself and is driven to be deformed
within the track 114 by the winding core 116 in the first
operating travel, obtaining the shaped wire portion 31a.
[0127] The process also comprises a gripping step,
subsequent to the bending step, in which the gripping
gripper 210 of the selected second operating head 200
grasps the shaped wire portion 31a at the spiraling unit
110.

[0128] Subsequent to the gripping step, the process
comprises a cutting step, in which the gripping gripper
210 retains the shaped wire portion 31a in spiral form
advantageously at the cutting unit 120 and the cutting
unit 120 cuts the shaped wire portion 31a retained by the
gripping gripper 210, obtaining an open mesh 31b pro-
vided with two separate ends 31c.

[0129] Inparticular, the cutting step occurs through the
movement of the knives 121 of the cutting unit 120 from
the first open position to the first closed position.

[0130] Advantageously, the cutting step is followed by
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a first movement step, in which the gripping gripper 210
moves the open mesh 31b at the closing unit 130 and in
particular between the first and the second jaw 134.
[0131] Then, the process comprises a closing step, fol-
lowing the cutting step, in which the closing unit 130
brings close together the two separate ends 31c of said
open mesh 31b retained by said gripping gripper 210,
obtaining a closed mesh 31d.

[0132] In particular, the closing step occurs after the
first movement step.

[0133] In operation, during the closing step, the first
and the second jaw 134 are closed with a shutting force,
while the separate ends 31c of the open mesh 31b are
engaged in the grooves 136 on the internal faces 135 of
the jaws 134 and are thrust to approach each other up
to obtaining the closed mesh 31d.

[0134] Accordingtoanembodimentvariantofthe proc-
ess, for the purpose of obtaining a twisted mesh 31e, the
process also comprises a twisting step, after the closing
step, in which the closed mesh 31d is simultaneously
retained by the gripping gripper 210 and by the closing
unit 130 and the gripping gripper 210 rotates around the
second displacement axis S2.

[0135] Advantageously, the process following the clos-
ing step comprises the reopening of the jaws 134 and a
second movement step, in which the gripping gripper 210
brings the closed mesh 31d back to the spiraling unit 110.
[0136] If there is a twisting step, the reopening of the
jaws 134 and the second movement step occur after the
twisting step.

[0137] The process also comprises a binding step, fol-
lowing the closing step, in which a further shaped wire
portion 31f is inserted in the closed mesh 31d retained
by the gripping gripper 210.

[0138] In particular, the binding step occurs after the
second movement step.

[0139] In operation, during the binding step the grip-
ping gripper 210 positions and retains the closed mesh
31din proximity to the spiraling unit 110 in a manner such
that the further shaped portion 31f, exiting outward from
the spiraling unit 110, is inserted in the open mesh 31b,
before being cut.

[0140] The process finally comprises a release step,
in which the gripping gripper 210 releases the closed
mesh 31d.

[0141] The aforesaid steps of the process, from that of
bending to that of release, are cyclically repeated in order
to produce a chain of the desired length.

[0142] Advantageously, so as to make chains of pro-
gressive type (constituted by meshes of different type)
the present process can provide for changing - with each
mesh production cycle -the firstand the second operating
head 100, 200 positioned at the work station 50 so as to
make and link together meshes obtained with metal wires
that are different and/or that have different shapes.
[0143] For such purpose, the first setting step of the
selected first operating head 100 and the second setting
step of the selected second operating head 200 are ex-
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ecuted in each cycle for producing a mesh in order to
change the operating heads 100, 200 (and hence the
type of mesh produced) with each cycle.

[0144] More in detail, with each cycle, the first setting
step is executed between the closing step and the binding
step in order to bring another of the first operating heads
100’ to the work station 50.

[0145] In particular, the first setting step follows the
second movement step.

[0146] Advantageously, in the subsequent binding
step, the further shaped wire portion 31f produced by the
other first operating head 100’ is inserted in the closed
mesh 31d retained by the gripping gripper 210.

[0147] In addition, with each cycle, after the release
step, the second setting step is executed in order to bring
another of the second operating heads 200’ to the work
station 50.

[0148] Ofcourse, without departing from the protective
scope of the present patent, the setting steps can also
be executed once every two or more cycles, or with var-
iable frequency, as a function of the type and order of
arrangement of the meshes of the chain to be produced.
[0149] Preferably, the above-described cyclic cycle of
the setting steps is obtained by means of a suitable pro-
gramming of the control unit of the machine 1.

[0150] The invention thus conceived therefore attains
the pre-established objects.

Claims

1. Automated machine (1) for producing ornamental
chains, which comprises:

- at least one feed unit (30), which is adapted to
supply a corresponding metal wire (31);

- at least one first operating head (100), suscep-
tible of being fed with said metal wire (31) and
provided with:

- a spiraling unit (110), adapted to curve at
least one portion of said metal wire (31), so
as to obtain a shaped wire portion (31a) in
spiral form;

- a cutting unit (120), adapted to cut said
shaped wire portion (31a), so as to obtain
an open mesh (31b);

- aclosing unit (130), adapted to close said
open mesh (31b), so as to obtain a closed
mesh (31d) of a chain;

- at least one second operating head (200)
adapted to cooperate with said at least one first
operating head (100) and provided with a gripper
(210) for gripping the metal wire (31), which is
susceptible of acting on said metal wire (31) at
said spiraling, cutting and closing units (110,
120, 130);
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said automated machine (1) being characterized in
that it also comprises:

- a first support base (10), rotatable, which is
provided with a first rotation axis (X) and carries
mounted thereon:

- a plurality of said first operating heads
(100) positioned around said first rotation
axis (X), and

- a plurality of said feed units (30), each of
which is operatively associated with a cor-
responding said first operating head (100)
in order to supply the corresponding said
metal wire (31) to the spiraling unit (110) of
said first operating head (100);

- a second rotatable support base (20), which is
provided with a second rotation axis (X’) and car-
ries mounted thereon a plurality of said second
operating heads (200) positioned around said
second rotation axis (X’);

- awork station (50) intercepted by said first sup-
port base (10) and by said second support base
(20);

- first movement means (11) mechanically con-
nected to said first support base (10) and actu-
atable in order to rotate said first support base
(10) around said first rotation axis (X);

- second movement means (21) mechanically
connected to said second support base (20) and
actuatable in order to rotate said second support
base (20) around said second rotation axis (X’);
- at least one control unit, which:

- is operatively connected to said first move-
ment means (11) and is adapted to drive
said first movement means (11) to rotate
said first support base (10) in order to bring
a selected first operating head of said first
operating heads (100) to said work station
(50),

- is operatively connected to said second
movement means (21) and is adapted to
drive said second movement means (21) to
rotate said second support base (20) in or-
der to bring a selected second operating
head of said second operating heads (200)
to said work station (50).

2. Automated machine (1) according to claim 1, char-

acterized in that said spiraling unit (110) comprises:

- a containment body (111), which is extended
along an extension axis (Y);

- aspiral-shaped guide (112), which is fixed with-
in said containment body (111), is extended
along said extension axis (Y) between afirstend

10

15

20

25

30

35

40

45

50

55

10

(112a) and a second end (112b) placed at said
cutting unit (120), and is provided with:

- a central cavity (113) extended along said
extension axis (Y) between said first end
(112a) and said second end (112b);

- a track (114) which is extended with spiral
extension around said central cavity (113)
between the firstend (112a) and the second
end (112b) of said spiral-shaped guide
(112), and is susceptible of receiving said
metal wire (31) at its interior;

- awinding core (116) extended within the cen-
tral cavity (113) of said spiral-shaped guide
(112) along said extension axis (Y);

- translational actuation means (117) mechani-
cally connected to said winding core (116) and
adapted to translate said winding core (116)
along said extension axis (Y) in a first operating
travel, in which said winding core (116) is moved
towards the second end (112b) of said spiral-
shaped guide (112), and in a second operating
travel, in which said winding core (116) is moved
away from the second end (112b) of said spiral-
shaped guide (112);

- rotary actuation means (118), mechanically
connected to said winding core (116) and adapt-
ed to rotate said winding core (116) around said
extension axis (Y) in said first operating travel,
in order to advance said metal wire (31) in the
track (114) of said spiral-shaped guide (112) to-
wards said cutting unit (120).

Automated machine (1) according to claim 2, char-
acterized in that said rotary actuation means (118)
comprise at least one rotation electric motor (119)
provided with a rotor mechanically connected to said
winding core (116) and actuatable in order to rotate
said winding core (116) in said first operating travel.

Automated machine (1) according to claim 3, char-
acterized in that said control unit comprises at least
onefirstelectronic actuation module operatively con-
nected to said rotation electric motor (119) and pro-
grammed for driving said rotation electric motor (119)
to rotate said winding core (116), in said first oper-
ating travel, by a rotation angle which is settable with
a specific deviation value intended to be defined as
a function of a springback of said metal wire (31).

Automated machine (1) according to one of the pre-
ceding claims, characterized in that each said sec-
ond operating head (200) comprises drive means
(212), with electrical actuation, mechanically con-
nected to said gripping gripper (210) and actuatable
for driving said gripping gripper (210) to be moved
between:
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- afirst operating position, in which said gripping
gripper (210) is positioned at said cutting unit
(120) at least for retaining said open mesh (31b)
cut by said cutting unit (120), and

- a second operating position, in which said grip-
ping gripper (210) is positioned at said closing
unit (130) for retaining said open mesh (31b) at
said closing unit (130);

wherein said control unit comprises a second elec-
tronic actuation module operatively connected to
said drive means (212) in order to drive, in an auto-
mated manner, said drive means (212) to move said
gripping gripper (210) between said first operating
position and said second operating position.

Automated machine (1) according to one of the pre-
ceding claims, characterized in that said first sup-
port base (10) comprises:

- a first rotation shaft (13), positioned coaxially
with said first rotation axis (X) and mechanically
connected to said first movement means (11);
- a first platform (12) fixed to said first rotation
shaft (13) and carrying, peripherally mounted
thereon, said first operating heads (100);

wherein said feed units (30) are mounted on said
first rotation shaft (13) above the corresponding said
first operating heads (100).

Automated machine (1) according to claim 6, char-
acterized in that each said feed unit (30) comprises

- a rotatable spool (32), which is provided with
a shaft (33) rotatably constrained to said first
support base (10) and on which the correspond-
ing said metal wire (31) is susceptible of being
wound;

- a tensioning friction (34) acting on the shaft
(33) of the rotatable spool (32) in order to main-
tain said metal wire (31) under tension.

Process for producing ornamental chains actuated
by means of an automated machine (1) according
to any one ofthe preceding claims, and such process
comprises the following steps in succession:

- a bending step, wherein said metal wire (31)
is bent by said spiraling unit (110), obtaining said
shaped wire portion (31a) in spiral form,

- a gripping step, wherein said gripping gripper
(210) grasps said shaped wire portion (31a) at
said spiraling unit (110),

- a cutting step, wherein said cutting unit (120)
cuts said shaped wire portion (31a) retained by
said gripping gripper (210), obtaining an open
mesh (31b) provided with two separate ends
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(310),

- a closing step, wherein said closing unit (130)
brings close together the two separate ends
(31c) of said open mesh (31b) retained by said
gripping gripper (210), obtaining a closed mesh
(31d),

- a binding step, wherein a further shaped wire
portion (3 If) isinserted in said closed mesh (31d)
retained by said gripping gripper (210),

- a release step, wherein said gripping gripper
(210) releases said closed mesh (31d),

said steps being cyclically repeated;
said process being characterized in that it also
comprises:

- at least one first step of setting a selected first
operating head of said first operating heads
(100), wherein said first movement means (11)
actuate said first support base (10) to rotate in
order to bring said selected first operating head
(100) to said work station (50);

- at least one second step of setting a selected
second operating head of said second operating
heads (200), wherein said second movement
means (21) actuate said second support base
(20) to rotate in order to bring said selected sec-
ond operating head (200) to said work station
(50) in order to associate said selected second
operating head (200) with said selected first op-
erating head (100).

Process according to claim 8, characterized in that
it comprises, between said closing step and said
binding step, said first setting step in order to bring
another of said first operating heads (100’) to said
work station (50);

wherein, in said subsequent binding step, said fur-
ther shaped wire portion (31f) produced by said other
first operating head (100’) is inserted in said closed
mesh (31d) retained by said gripping gripper (210);
wherein said process comprises, after said release
step, said second setting step in order to bring an-
other of said second operating heads (200’) to said
work station (50).

Process according to claim 8 or 9, obtained by means
of an automated machine (1) according to claim 4,
characterized in that, in said bending step, said
winding core (116) is actuated to execute said first
operating travel towards said cutting unit (120), and
is simultaneously actuated to rotate around said ex-
tension axis (Y) by a rotation angle, which is set with
a specific deviation value as a function of a spring-
back of said metal wire (31).
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