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Description
TECHNICAL FIELD

[0001] The present invention relates to textile ma-
chines for treating or handling tubular textile articles, in
particulartubular knitted articles, for example socks. Spe-
cifically, according to one aspect, the invention relates
to a machine for simplifying and automating operations
prior to packaging the tubular textile articles.

BACKGROUND ART

[0002] In the hosiery sector, it is known to subject tu-
bular textile articles, in particular, for example, socks or
the like, to boarding operations before final packaging.
For this purpose, the tubular articles are loaded on load-
ing forms, also called boarding forms, and subsequently
subjected to vaporizing and drying operations.

[0003] Forinstance, WO2007/020667 discloses a de-
vice and a method for handling tubular textile knitted ar-
ticles in order to orient them correctly for performing ther-
eon subsequent working steps. This known device com-
prises a cylindrical loading form, on which the tubular
knitted textile article is loaded by opening the elastic edge
thereof. For this purpose, the elastic edge is tensioned
transversely and a pair of jaws of a gripper are introduced
therein. The jaws are opened and cause the elastic edge
to take up a square shape. The article is then loaded on
the cylindrical form with a translation motion between the
gripper and the loading form, while the gripper is main-
tained in the open position, i.e., with the two jaws spaced
part from one another.

[0004] WO2007/015277 discloses a device for han-
dling socks, which includes substantially flat forms having
a peripheral edge. The two main faces of the forms have
two central grooves, allowing to load an article on the
form with a first gripper having a pair of jaws and to re-
move it from the form by means of a second gripper ori-
ented at 90° with respect to the first gripper.

[0005] Some tubular textile articles of this type, for ex-
ample socks, in particular for children, are packaged after
reversing their elastic edge. The elastic edge is reversed
once or twice over itself before inserting the sock into its
package. These operations are usually carried out after
the boarding operations and require time and manpower,
with a consequent negative impact on the production cost
of the article.

[0006] The increasingly small profit margins on this
type of article require a reduction in production costs and
time. Therefore, it would be beneficial to eliminate the
manual operation of reversing the edge of the socks or
other tubular textile articles.

[0007] Moreover, in order to soften the textile articles,
it is known to subject these articles to a treatment cycle
with silicone resins (siliconizing) before packaging and
more in particular before vaporizing and drying on the
boarding forms. Currently, this treatment takes place in
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a bath with very long treatment times and high energy
consumption, which once again has a negative influence
on the cost of the finished article and reduces the profit
margins. Moreover, the treatment has a significant envi-
ronmental impact.

[0008] Therefore, it would be desirable to simplify this
operation and reduce its impact in terms of production
costs.

SUMMARY OF THE INVENTION

[0009] According to one aspect, disclosed herein is a
device for reversing the elastic edge of a tubular textile
article, such as a sock or the like, the device comprising
at least a first loading form, or boarding form, extending
along a longitudinal direction and adapted to receive a
tubular textile article. The device further comprises a first
pair of grippers movable in synchronous manner parallel
tothe longitudinal extension of the first loading form. Each
gripper comprises a first jaw and a second jaw. The jaws
of each gripper are provided with an opening and closing
movement to engage, in two opposite points, an edge of
the tubular textile article thatis inserted over the first load-
ing form. Each of the two grippers of the first pair of grip-
pers is further provided with a rotation movement, pref-
erably through approximately 180° around a respective
rotation axis orthogonal to the longitudinal extension of
the first loading form, to reverse the elastic edge of a
textile article loaded on the first form.

[0010] In particularly advantageous embodiments, the
device comprises at least a second loading form extend-
ing along a longitudinal direction, preferably parallel to
the first boarding form, and adapted to receive a tubular
textile article. The device further comprises a second pair
of grippers movable in a synchronous manner parallel to
the longitudinal extension of the second loading form.
Each gripper of the second pair of grippers comprises a
first jaw and a second jaw. The two jaws of each gripper
of the second pair of grippers are provided with an open-
ing and closing movement to engage, in two opposite
points, an edge of the tubular textile article which is in-
serted over the second loading form. Each of the two
gripers of the second pair of grippes is moreover provided
with a rotation movement, preferably through approxi-
mately 180°, around arespective rotation axis orthogonal
to the longitudinal extension of the second loading form,
to reverse the elastic edge of a textile article loaded on
the second form.

[0011] In this way, the device can simultaneously han-
dle a pair of socks or other tubular textile articles loaded
on the two loading forms.

[0012] According to a further aspect, disclosed herein
is a machine for boarding tubular knitted articles, such
as socks and the like, comprising a device for reversing
the elastic edge of a tubular textile article as defined
above, and wherein each loading form is constrained to
aconveying member movable along a working trajectory,
which can pass through a plurality of further stations.
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[0013] One or more of the following stations can be
arranged along the trajectory of the conveying member:

a loading station of the tubular articles on the loading
forms;

areversing station ofthe edges ofthe tubulararticles,
in which the device for reversing the elastic edge of
the tubular articles is located;

a vaporizing station comprising a steam chamber
arranged to allow transit of the loading forms there-
through;

a drying station, comprising a drying tunnel adapted
to allow transit of the loading forms;

an unloading station with a device for removing the
tubular textile articles from the loading forms.

[0014] The machine can further comprise a spraying
station, arranged along the trajectory of the conveying
member, between the loading station and the reversing
station. Spraying members are arranged in the spraying
station to spray or atomize a liquid, preferably atomized
liquid, on the tubular textile articles loaded on the loading
forms. The spraying station is configured to allow transit
of the loading forms therethrough.

[0015] The subject matter of the invention is also a
spraying station of the aforesaid type, which can option-
ally be integrated, or is integrated, in a different treatment
machine of the tubular textile articles.

[0016] According to yet another aspect, a method for
handling tubular textile articles, comprising an elastic
edge is provided. In embodiments described herein, the
method comprises the following steps:

loading the tubular textile article on a loading form
having a longitudinal extension; and

reversing the elastic edge on the loading form by
means of a pair of rotating grippers, movable along
the loading form.

[0017] According to yet another aspect, the subject
matter of the invention is also a method for treating a
tubular textile article, such as a sock or the like, compris-
ing the steps of:

loading the tubular textile article on a loading form;

spraying a liquid or semi-liquid product, preferably
nebulized, in particular, for example, comprising a
silicone based product, onto the tubular textile article
while the tubular textile article is loaded on the re-
spective loading form.

[0018] Also disclosed herein is a loading form for
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boarding machines of tubular textile articles, such as
socks and the like, comprising: a first face and a second
face, preferably flat and preferably parallel to each other,
joined to each other along a perimeter edge. The form
comprises, on one of said first face and second face, a
spacer block having a surface spaced from the respective
face of the loading form. The spacer block defines, with
the perimeter edge of the loading form, two channels
parallel to the longitudinal extension of the loading form,
configured to allow insertion of respective gripper jaws
for reversing an edge of a tubular textile article loaded
on the loading form.

[0019] Further advantageous features and embodi-
ments of the device for reversing the edge of tubular tex-
tile articles, of the boarding machine, of the method and
of the loading form are described below and set forth in
the appended claims, which form an integral part of the
present description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The invention will be better understood by fol-
lowing the description and the accompanying drawings,
which illustrate a non-limiting example of embodiment of
the invention. More in particular, in the drawing:

Fig.1 shows an axonometric view of a boarding ma-
chine comprising a spraying device of a solution con-
taining a silicone resin and a double reversing station
of the elastic edge of the tubular textile articles;

Fig.2 shows a plan view of the machine of Fig.1;

Figs.3 and 4 show axonometric view in two different
angles of the nozzles of the spraying device;

Fig.5 shows a front view, according to the line V-V
of Fig.6, of a device for reversing the elastic edge of
the tubular textile articles;

Fig.6 shows a side view according to VI-VI of Fig.5;

Fig.7 shows a partial section view according to the
line VII-VII of Fig.6;

Fig. 8 shows a plan view according to the line VIII-
VI of Fig. 5;

Fig.9 shows a rear axonometric view of the device
of Figs. 5 to 8;

Fig.10 shows an enlargement of a portion of Fig.9;

Fig.11 shows the enlargement of Fig.10 with parts
removed;

Fig.12 shows a front axonometric view of the device
of Figs. 5to 11;
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Fig.13 shows an enlargement with parts removed of
the view of Fig.12;

Fig.14 shows an axonometric view of a loading form;

Fig.15 shows a side view of the loading form accord-
ing to XV-XV of Fig.17;

Fig.16 shows a plan view according to XVI-XVI of
the Fig.15;

Fig.17 shows a front view according to XVII-XVII of
Fig.15;

Figs. 18 to 23 show a side view of the device for
reversing the edge of the tubular textile articles in an
operating sequence; and

Figs. 18A-23A show respective simplified sections,
according to the lines A-A of Figs. 18 to 23.

DETAILED DESCRIPTION

[0021] Figs. 1 and 2 show as a whole a machine for
boarding tubular textile articles, for example tubular knit-
ted articles, before packaging thereof. Hereinafter refer-
ence will be made to tubular articles in the form of socks,
provided with an elastic edge and with a closed toe. How-
ever, itwould also be possible to use the machine to carry
out similar operations on other tubular textile articles that
have similar needs.

[0022] The machine is indicated as a whole with refer-
ence number 1 and has, in the illustrated embodiment,
a conveying member, i.e., a conveyor 3, on which pairs
of loading forms 5 are applied. Fig.1 shows only some
of the pairs of loading forms 5 for simplicity and clarity of
representation. However, it must be understood that in
general a plurality of pairs of loading forms 5 spaced equi-
distant from one another is preferably arranged on the
conveying member 3.

[0023] Eachloadingform5, one of which is shown sep-
arately from the other components of the machine 1 in
Figs. 14 to 17, has a longitudinal extension according to
a longitudinal axis X-X, and a flat form, with two opposite
faces 5A, 5B, which can be substantially flat and prefer-
ably parallel to each other. The two faces 5A, 5B are
joined to each other by a perimeter edge 5C (see in par-
ticular Figs. 14 to 17).

[0024] In the example illustrated in the accompanying
drawings, the loading forms 5 have a rectilinear exten-
sion. In other embodiments, the loading forms can have
a different shape, for example closer to the anatomical
structure of the foot, of the ankle and of the leg of a human
being, to allow the sock that is inserted over the form to
take a shape folded at the ankle, so that the foot part of
the sock is inclined with respect to the leg part.

[0025] In the illustrated embodiment, the conveying
member 3 comprises an endless flexible member 3.1, to
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which the loading forms 5 are fixed. The endless flexible
member 3.1, lying in a horizontal plane, is moved along
a closed path by means of a belt 3.2, driven around two
toothed wheels 7, one or which is motorized. The move-
ment of the conveying member 3 and of the loading forms
5 is indicated with f3.

[0026] In other embodiments, the conveying member
3 can have a different shape, for example can comprise
a carousel rotating around an axis, preferably vertical. In
yet other embodiments, the conveying member 3 can
comprise an endless flexible member movable along a
closed path lying on a vertical, instead of horizontal,
plane, asin Figs. 1 and 2, withareturn branch underneath
the active conveying branch, along which the stations of
the machine 1 are arranged in line.

[0027] At least one loading station 9, in which an op-
erator loads single socks on the loading forms 5, is ar-
ranged along the path of the conveying member. In some
embodiments several loading stations can be provided,
to allow a slower loading speed for more than one oper-
ator.

[0028] In the illustrated embodiment, downstream of
the loading station 9, with respect to the movement 3 of
the conveying member 3, a spraying station 10 is provid-
ed, in which members are positioned to spray or nebulize
aliquid on the socks loaded on the loading forms 5 tran-
siting through the spraying station 10. The liquid can con-
tain a silicone resin or other product that can be sprayed
or atomized, the purpose of which is to soften the textile
material with which the sock is produced, for example.
Details of the spraying station 10 will be described below
with reference in particular to Figs.3 and 4.

[0029] Downstream of the spraying station 10 at least
one reversing station is arranged, in which a device is
located for reversing the elastic edge of each sock loaded
on the loading forms 5, which move through the reversing
station.

[0030] In the illustrated embodiment, two elastic edge
reversing stations are provided. The two reversing sta-
tions of the elastic edges of the socks are indicated with
11A and 11B. In other embodiments, a single reversing
station can be provided. The two reversing stations 11A,
11B of the edges are identical and one of them will be
described in detail below with reference to Figs. 5to 17.
The presence of two reversing stations allows production
to be accelerated, in particular when it is necessary to
carry out a double reversing of the edge of each sock
loaded on the loading forms 5.

[0031] In the illustrated embodiment, downstream of
the reversing stations 11A, 11B at least one vaporizing
station is arranged, through which the loading forms 5
with the socks loaded thereon pass, and in which the
socks are moistened with steam. In the illustrated em-
bodiment, two vaporizing stations 13A, 13B are provided,
which can be identical to each other.

[0032] Downstream of the vaporizing stations 13A,
13B a drying station 15 is arranged, which can have the
form of a U-shaped or J-shaped tunnel, with an inlet on



7 EP 4116 477 A1 8

one branch of the path of the conveying member 3 and
an outlet on the other branch of the path of the conveying
member. Fig.2 schematically shows loading forms 5 in-
side the drying station 5. In the drying station 15 the
socks, previously moistened in the vaporizing stations
13A, 13B, are dried. The purpose of the vaporizing and
drying operations is to stabilize the shape and the size
of the socks and to give them the correct fold before re-
moval from the loading forms 5 and subsequent packag-
ing. In substance, the socks are boarded and shaped.
[0033] Between the drying station 15 and the loading
station 9 an unloading station 17 is provided, in which an
unloading device 19 removes the boarded socks from
the loading forms 5 and transfers them onto an outlet
conveyor 20 driven by a motor 21.

[0034] The spraying station 10 can be omitted. In other
embodiments, the reversing stations 11A, 11B can be
omitted. When both the spraying station and the revers-
ing station or stations 11A, 11B are present, one or more
of these stations can be deactivated, if required by the
type of article being processed from time to time.
[0035] Moreover, the spraying station 10 can be uti-
lized on its own or in combination with a different machine
with respect to the boarding machine 1. Similarly, the
reversing stations 11A, 11B and the respective reversing
devices, described below, can be used in other ma-
chines, or even on their own.

[0036] The spraying station can be used to spray a
silicone-based softening product on the socks, in order
to give the socks greater softness, without the need for
treatment in a bath, which is normally required for this
purpose. The spraying or atomizing of the silicone resin,
or of other products that can be sprayed or atomized,
makes it possible to shorten the production cycle of the
socks or other tubular textile articles and to save energy.
[0037] Intheillustrated embodiment, the spraying sta-
tion 10 comprises a transit chamber 23, which advanta-
geously has an inlet 23A and an opposite outlet 23B,
arranged in sequence along the path of the loading forms
5 (arrow f3). The reference numerals 25A, 25B indicate
actuators for opening and closing suitable doors, of which
27 indicates those associated with the opening 23A. A
similar arrangement is provided on the outlet 23B (not
visible). The doors 27 are opened and closed by the ac-
tuators 25A, 25B in synchronism with the movement,
preferably stepped, of the loading forms 5. The actuators
25A, 25B and the doors 27 form closing and opening
members to allow the loading forms 5 with the socks load-
ed thereon to enter the transit chamber 23, and the treat-
ment of the socks by means of a spraying device in iso-
lated conditions with respect to the surrounding environ-
ment. Preferably, the inside of the transit chamber 23 is
maintained in a vacuum, or at a pressure slightly below
the ambient pressure, during treatment of the socks. A
suction duct 29 can be provided for this purpose. This
prevents dispersion of atomized product into the sur-
rounding environment.

[0038] Inside the transit chamber 23 spraying, or at-
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omizing, members are arranged, adapted to spray or at-
omize a product, for example a product containing a sil-
icone resin, on the socks loaded on the loading forms 5.
An embodiment of the spraying members, indicated as
a whole with 31, is illustrated in Figs. 3 and 4.

[0039] Inthe embodimentofFigs. 3 and 4, the spraying
members comprise a first pair of opposite nozzles 33A,
33B and a second pair of opposite nozzles 35A, 35B.
The nozzles 33A, 33B, 35A, 35B are carried by bars 37
and 39 so as to be able to adjust the mutual distance
between the two pairs of nozzles. The bars 37, 39 are
carried by a bracket 41 integral with a slide 43 movable
along a guide 45 integral with an upright 47. A lifting and
lowering movement of the bracket 41, and hence of the
nozzles 33A, 33B, 35A, 35B along the guide 45, is indi-
cated with f41. The movement s controlled by an actuator
49, for example an electric motor, by means of a belt 51
driven around a drive pulley 53 and a driven pulley 55.
In other embodiments, the electric motor can be replaced
by another actuator, for example a piston-cylinder actu-
ator.

[0040] To carry out the treatment on the socks loaded
on the loading forms 5, a pair of loading forms 5 with the
respective socks loaded thereon is positioned so as to
be located between the two pairs of nozzles 33A, 33B,
35A, 35B. Maintaining the loading forms 5 stationary for
sufficient time, the slide 43 carries out one or more lifting
and lowering movements, while the nozzles 33A, 33B,
35A, 34B spray or atomize the product generating jets
orsprays S that strike the entire outer surface of the socks
loaded on the loading forms 5.

[0041] As mentioned above, the machine 1 comprises
two reversing stations of the edge of the socks, indicated
with 11A and 11B, which can be identical to each other.
With reference to Figs. 5 to 13, one of the two reversing
stations is described, which is indicated generically with
11.

[0042] The reversing station 11 comprises a device 60
for reversing the elastic edge of the socks loaded on the
loading forms 5. In some of Figs. 5 to 13, the loading
forms 5 are also shown in the operating position. In some
figures, in particular in Figs. 7, 9, 10 11 and 13, one or
two of the loading forms 5 are removed to allow a clearer
view of the components of the reversing device 60.
[0043] Figs. 14 to 17 show a loading form 5 isolated
from the rest of the machine 1, for a better illustration of
some of the features thereof, which will be described with
reference in particular to Figs. 5 to 13.

[0044] The device 60 comprises two pairs of grippers,
each indicated with 61. The grippers 61 of each pair are
symmetrical to each other with respect to a vertical plane,
extending parallel to the longitudinal extension of the
loading forms 5.

[0045] Each gripper 61 has two jaws 61.1 and 61.2. In
general, the two jaws 61.1, 61.2 of each gripper 61 have
a respective opening and closing movement. In some
embodiments, both the jaws 61.1, 61.2 can be movable
with respect to a load-bearing structure. However, in the
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embodiment illustrated, the jaw 61.1 is fixed with respect
to a load-bearing structure, while the jaw 61.2 is movable
with respect to the load-bearing structure. See in partic-
ular Fig.7.

[0046] The opening and closing movement of the grip-
pers 61 can preferably be a pivoting movement. In the
illustrated embodiment, the movable jaws 61.1 are pro-
vided with a pivoting movement around an axis 63. The
opening and closing movement of the movable jaws 61.2
can be controlled by an actuator 65 for each gripper 61.
In some embodiments, the actuator 65 is a, preferably
single-acting ,piston-cylinder actuator, which causes the
opening movement of the respective jaw 61.2, while clos-
ing is controlled by a spring 67. It would also be possible
to use other types of actuators, for example a double-
acting piston-cylinder actuator, or an electric motor.
[0047] Each gripper 61 is carried by a plate 71 having
a rotation movement, preferably a reciprocating rotation,
for example through more or less 180° in the two direc-
tions, around an axis parallel to the pivoting axis 63 of
the movable jaws 61.2 of the grippers 61. The rotation
axes of the plates 71 and the pivoting axes of the moving
jaws 61.2 are substantially orthogonal to the axes X-X of
the loading forms 5 that are positioned in front of the
grippers 61 and orthogonal to the faces 5A, 5B of said
loading forms 5. since in the illustrated embodiment the
loading forms 5 are arranged with their longitudinal axes
X-X vertical, the rotation axes of the plates 71 and the
pivoting axes of the jaws 61.2 are horizontal and perpen-
dicular to the direction of forward movement of the load-
ing forms 5 that are positioned in the reversing station 11.
[0048] Inadvantageous embodiments, the rotation ax-
es of the plates 71 approximately through the distal ends
of the fixed jaws 61.1 of the respective gripper 61. The
distal ends of the jaws 61.1 are the ends opposite the
ends of the jaws 61.1 that are positioned close to the
pivoting axis 63 of the movable jaws 61.2. The rotation
axes of the plates 71 are labeled 73 in Fig.7.

[0049] The rotation movement of the plates 71 is con-
trolled by respective actuators, preferably one for each
gripper 61. It would also be possible to use a common
actuator with suitable drive members. In some embodi-
ments, the actuator that controls the rotation of each plate
71 of each gripper 61 is an electronically controlled elec-
tric motor. The actuators that control the rotation of the
plates 71 of the grippers 61 are labeled 75.

[0050] Inthe illustrated embodiment, each actuator 75
transmits the rotation motion to the respective plate 71
by means of a belt 77 driven around a drive pulley 79
and a driven pulley 81, see in particular Figs. 10 and 11.
Driven pulleys 81, whose rotation axes correspond to the
rotation axes 73 of the plates 71, transmit the rotation
motion to the plates 71 by means of shafts 83.

[0051] Aswillbeclarified below, the rotation movement
of the plates 71 and of the grippers 61 around the axes
73 are used to carry out the reversing movement of the
edges of the socks loaded on the loading forms 5 accord-
ing to a cycle that will be described below.
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[0052] Each motor 75 and the respective gripper 61,
with the actuator members described above, are carried
by a respective slide. For each pair of grippers 61, the
slide farthest from the centerline of the device 60 is indi-
cated with 85.1 and the slide closest to the centerline of
the device 60 is indicated with 85.2. The two slides 85.1,
85.2 are movable symmetrically with respect to each oth-
er to move the two grippers 61 of each pair of grippers
toward and away from each other. The mutual distance
between the two grippers is adapted in this way to the
transverse dimension of the loading forms 5. In fact, these
latter can be interchangeable, as a function of the differ-
ent sizes of the socks to be handled.

[0053] In some embodiments, as illustrated in the ac-
companying drawings, the two slides 85.1 and 85.2 are
guided on a common guide 87, which extends parallel to
the plane on which the conveying member 3 lies and
orthogonal to the longitudinal extension (axis X-X) of the
loading forms 5.

[0054] In advantageous embodiments, the mutual
movement of the grippers 61 toward and away from a
vertical plane orthogonal to the respective guide 87 is
obtained with a single actuator for each pair of grippers
61.

[0055] In the illustrated embodiment, an electronically
controlled electric motor 89 is provided for this purpose.
The two motors 89 of the two pairs of grippers 61 are
visible in particular in Fig.10. In Fig.11 the motor 89 has
been removed to show the mechanism for transmission
of the rotation motion of the motor 89 to the slides 85.1,
85.2. The transmission mechanism comprises a pinion
91, mounted on the output shaft 92 of the respective mo-
tor 89. The pinion 91 of each motor 89 meshes with two
opposite racks 93.1, 93,2, integral with the slide 85.1 and
with the slide 85.2, respectively. In this way the rotation
motion of the motor 89 is transformed into symmetrical
linear movements of the slides 85.1 and 85.2 and hence
into a movement of the respective pairs of grippers 61
away from and toward each other.

[0056] Thetwomotors89,theguide 87,theslides 85.1,
85.2 and the grippers 61 with the respective actuators
75 and the transmission members described above are
in turn carried on a slide or carriage 95, engaged on a
vertical guide 97, which extends parallel to the axes X-
X of the loading forms 5 and perpendicular to the plane
on which the conveying member 3 lies. A vertical move-
ment of the slide 95 along the guide 97 is indicated with
95.

[0057] Intheillustrated embodiment, the movement of
the slide 95 along the guide 97 is controlled by means of
a belt 99 driven around an upper idle pulley 101 and
around a lower motorized pulley 103 mounted on the
output shaft of a motor 101.

[0058] The system described above is carried by a
main slide 107, sliding on horizontal guides 109, orthog-
onal to the axes X-X of the loading forms 5 and to the
plane on which the two axes X-X of the pair di loading
forms 5 that are located in the operating in the reversing
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station 11 lie.

[0059] The movement of the main slide 107, indicated
by the double arrow 107, is controlled by an actuator
111, for example a piston-cylinder actuator, by a rotary
motor with threaded bar, or other suitable mechanism.
The movement according to arrow f107 is used to move
the grippers 61 toward and away from the vertical plan
on which the axes X-X of the loading forms 5 are located,
for the purposes that will be more apparent from the de-
scription below of the operating cycle of the reversing
device 60 for reversing the elastic edges of the socks.
[0060] Finally, the device 60 comprises a pair of mov-
able pads 115, carried by respective vertical uprights
117, preferably fixed to a load-bearing structure and po-
sitioned at a distance equal to the distance of the axes
X-X of the two loading forms 5. Each pad 115 each is
operated by an actuator 119, for example a piston-cylin-
der actuator, to move toward and away from the face of
the respective loading form 5 facing the respective pad
115. One or both pads 115 with related actuators 119
and uprights 117 are omitted in some of the figures for
greater clarity of representation.

[0061] As will be clear from the description of the op-
erating cycle, the purpose of the pads 115 is to retain the
socks with respect to the loading forms 5 in some oper-
ating steps of the reversing cycle of the edge.

[0062] In embodiments described herein, the loading
forms 5 have a different structure with respect to the nor-
mal loading forms 5 for boarding and finishing machines.
As shown in particular in Figs. 14-17, a spacer block 121
with a face 122 approximately parallel to the face 5B of
the respective loading form 5 and spaced therefrom, is
applied on the face 5B of each boarding form 5. The block
121 defines, together with the perimeter edge 5C of the
respective loading form 5, a pair of channels 123 parallel
to each other and parallel to the longitudinal extension
(axis X-X) of the respective loading form 5. The channels
123 allow the insertion of the movable jaws 61.2 inside
a sock loaded on the respective loading form 5, while the
fixed jaws 61.1 are on the outside of said sock. This fa-
cilitates engagement of the elastic edge of the sock by
the two opposite grippers along the rectilinear and par-
allel sections of the perimeter edge 5C of the respective
loading form 5.

[0063] The reversing cycle of the edge of the socks
carried out by the device 60 described above is repre-
sented schematically in Figs. 18, 19, 20, 21, 22 and 23.
Each of these figures shows a side view of the device
60.Figs. 18A,19A, 20A, 21A, 22A and 23A show sections
according to the line A-A of the respective Figs. 18 to 23.
The sections of Figs. 18A-23A show only one of the two
loading forms 5.

[0064] Figs. 18, 18A show the initial step of the revers-
ing cycle, in which a sock or other article M has been
loaded on the loading form 5 with the respective elastic
edge BM positioned higher than the two grippers 61. The
grippers 61 are in the lowered and open position, with
the rotation axis 63 in the lower position and the opening
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of the grippers, corresponding to the distal ends of the
jaws 61.1 and 61.2, facing upward, at a height lower than
the elastic edge BM of the sock M.

[0065] In the subsequent step, illustrated in Figs. 19
and 19A, the grippers are held open and moved upward,
so that the two movable jaws 61.2 are inserted between
the block 121 and the face 5B of the loading form 5, inside
the elastic edge BM. Insertion of the jaws 61.2 inside the
elastic edge BM of the sock M is facilitated by the fact
that the elastic edge is inserted on the loading form 5 at
the block 121 that, with the perimeter edge 5C of the
loading form 5, forms the two channels 123.

[0066] Figs. 20, 20A show the subsequent step, in
which the grippers 61 close, with a pivoting movement
of the movable jaws 61.2, which grip two areas of the
edge BM, corresponding to the perimeter edge of the
loading form 5, against the fixed jaws 61.1.

[0067] The subsequent step consists in reversing the
edge BM of the sock M. The end of this step is shown in
Figs. 21, 21A. The two grippers 61 have been rotated
around the horizontal axes 73 through 180° by the motors
75.

[0068] Subsequently, the grippers 61 open (Figs. 22,
22A) and are removed from the sock M with an upward
movement, releasing the reversed elastic edge BM (Figs.
23, 23A). To prevent the sock M from moving, dragged
by the grippers 61 due to friction, in this step the pad 115
is pressed against the surface 5A of the loading form 5,
preventing movements of the sock M.

[0069] The cycle canbe repeatedifrequiringtoreverse
the elastic edge BM of the sock M twice. By providing
two stations 11A, 11B in the machine 1, two reversing
operations can be carried out on the same sock without
reducing the production speed of the machine.

[0070] To facilitate positioning of the loading forms 5
with the socks M inserted thereon in the reversing station
11 and their withdrawal after reversing of the elastic edg-
es BM, it is advantageous to move the grippers 61 and
the loading forms 5 towards and away from each other
according to the double arrow f107 (Fig.6). The slide 107
movable on the guide 109 is provided for this purpose.

Claims

1. A device for reversing the elastic edge of a tubular
textile article, such as a sock or the like, comprising

at least a first loading form extending along a
longitudinal direction and adapted to receive a
tubular textile article;

a first pair of grippers movable in a synchronous
manner parallel to the longitudinal extension of
the first loading form; wherein each gripper of
the first pair of grippers comprises a first jaw and
a second jaw, the first jaw and the second jaw
of each gripper of the first pair of grippers being
provided with an opening and closing movement
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to engage an edge of the tubular textile article
inserted over the first loading form; and wherein
each gripper of the first pair of grippers is pro-
vided with a rotation movement around a re-
spective rotation axis orthogonal to the longitu-
dinal extension of the first loading form to re-
verse the elastic edge of a tubular textile article
loaded on the first loading form.

2. The device of claim 1, comprising;

at least a second loading form extending along
a longitudinal direction and adapted to receive
a tubular textile article, the second loading form
being approximately parallel to the first loading
form;

a second pair of grippers movable in a synchro-
nous manner parallel to the longitudinal exten-
sion of the second loading form; wherein each
gripper of the second pair of grippers comprises
a first jaw and a second jaw, the first jaw and
the second jaw of each gripper of the second
pair of grippers being provided with an opening
and closing movement; to engage an edge of
the tubular textile article inserted over the sec-
ond loading form; and wherein each gripper of
the second pair of grippers is provided with a
rotation movement around a respective rotation
axis orthogonal to the longitudinal extension of
the second loading form to reverse the elastic
edge of a textile tubular article loaded on the
second loading form.

The device of one or more of the preceding claims,
wherein: the opening and closing movement of the
jaws of said grippers is a movement of rotation
around a pivoting axis of at least one jaw of each
griper; and preferably the pivoting axis of the jaw is
parallel to the rotation axis of the gripper and pref-
erably spaced therefrom.

The device of one or more of the preceding claims,
wherein each gripper is carried on a plate rotating
around the respective rotation axis of the gripper;
wherein the first jaw and the second jaw of each grip-
per are carried by the rotating plate; each jaw having
a proximal end constrained to the plate and a distal
end; and wherein the rotation axis of each plate is
positioned close to the distal end of one of the two
jaws of the respective gripper.

The device of claim 4, wherein one of the jaws of
each gripper is rigidly fixed to the respective plate in
proximity of the proximal end of the jaw, and the other
of the jaws of each gripper is provided with a pivoting
movement for opening and closing the gripper
around a pivoting axis placed in proximity of the prox-
imal end of the jaws and preferably orthogonal to the
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10.

1.

12.

13.

rotation axis of the gripper.

The device of one or more of the preceding claims,
wherein each loading form is flat and has a first face
and a second face approximately parallel to each
other, joined to each other along a perimeter edge;
and wherein the rotation axes of the grippers are
approximately orthogonal to the first flat face and to
the second flat face of the respective loading form.

The device of claim 6, wherein each loading form
has, on one of said first face and second face, a
spacer block having a surface spaced from the face
of the respective loading form; wherein the surface
of the spacer block defines, with the perimeter edge
of the respective loading form, two channels parallel
to the longitudinal extension of the loading form, con-
figured to allow the insertion of respective jaws of
therespective grippers inside the tubular article load-
ed on the loading form.

The device of claim 6 or 7, wherein a blocking pad
of the tubular article with respect to the loading form
is associated with each loading form, the pad being
movable to press against one of said first face and
second face of the respective loading form.

The device of one or more of the preceding claims,
wherein each pair of grippers is provided with a rel-
ative movement toward and away from the loading
form in a direction orthogonal thereto.

The device of one or more of the preceding claims,
wherein the grippers of each pair of grippers are pro-
vided with a movement of adjustment of the mutual
distance.

The device of one or more of the preceding claims,
wherein each loading form is movable along a plane
parallel to a plane on which the respective pair of
grippers lies.

A machine for boarding tubular knitted articles, such
as socks and the like, comprising a device for re-
versing the elastic edge of a tubular textile article
according to one or more of the preceding claims;
wherein each loading form is constrained to a con-
veying member movable along a closed trajectory.

The machine of claim 12, wherein the following are
arranged along the closed trajectory of the conveying
member:

a loading station of the tubular articles on the
loading forms;

a reversing station of the edges of the tubular
articles, in which the device for reversing the
elastic edge of the tubular articles is located;



14.

15.

16.

17.

18.

19.
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a vaporizing station comprising a steam cham-
ber arranged to allow transit of the loading forms
therethrough;

a drying station, comprising a drying tunnel
adapted to allow transit of the loading forms;
an unloading station with a device for removal
the tubular textile articles from the loading forms.

The machine of claim 13, further comprising a spray-
ing station arranged along the closed trajectory of
the conveying member, between the loading station
and the reversing station; wherein spraying mem-
bers are arranged in the spraying station to spray or
atomize a liquid onto the tubular textile articles load-
ed on the loading forms, the spraying station being
configured to allow transit of the loading forms.

The machine of claim 14, wherein the spraying sta-
tion comprises a chamber inside which at least a first
pair of spraying nozzles, preferably two pairs of
spraying nozzles, are arranged; the spraying noz-
zles being movable in a direction parallel to the lon-
gitudinal extension of the loading forms.

The machine of claim 14 or 15, wherein the spraying
station comprises a transit chamber of the loading
forms, inside which said spraying members are ar-
ranged; and wherein the transit chamber is prefera-
bly provided with an inlet and with an opposite outlet,
each inlet and outlet being provided with a closing
and opening member; wherein preferably the transit
chamber is connected to a suction system.

A method for handling tubular textile articles, com-
prising an elastic edge; the method comprising the
following steps:

loading the tubular textile article on a loading
form having a longitudinal development;
reversing the elastic edge on the loading form
by means of a pair of rotating grippers, movable
along the loading form.

The method of claim 17, wherein each gripper has
a first jaw and a second jaw; wherein the first jaw
and the second jaw of each gripper is provided with
an opening and closing movement to engage the
elastic edge by means of the pair of rotating grippers;
and wherein the elastic edge is reversed by rotating
the pair of rotating gripers each around an axis or-
thogonal to the longitudinal extension of the loading
form.

The method of claim 17 or 18, comprising one or
more of the following further steps:

a step of spraying a silicone product onto the
tubular textile article while said tubular textile ar-
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ticle is loaded on the respective loading form
and before reversing the elastic edge of the tu-
bular textile article;

a step of vaporizing subsequent to the step of
reversing the elastic edge of the tubular textile
article;

a step of drying subsequent to the step of va-
porizing;

. Aloading form for boarding machines of tubular tex-
tile articles, such as socks and the like, comprising:

a first face and a second face, joined to each
other along a perimeter edge; and

on one of said first face and second face, a spac-
erblock attached centrally on said face and hav-
ing a surface spaced from the face of the loading
form on which the spacer block is attached;

wherein the spacer block defines, with the perimeter
edge of the loading form, two channels parallel to
the longitudinal extension of the loading form, devel-
oping along the perimeter edge of the loading form
and configured to allow insertion of respective jaws
of grippers for reversing an edge of a tubular textile
article loaded on the loading form.



EP 4 116 477 A1




m—20

EP 4 116 477 A1

N\

Fig.2

|
‘
X138

5
N
I
|
ity

- | ; &) B 5
N e
-
J
N w K
Mﬁ
|

13A—A

\

o
m& \ELR%WNMM /
" ﬁgﬁ

n

1"



EP 4 116 477 A1

12



EP 4 116 477 A1

W 101 99
i "
il

—5C

|:_Q_Q.|:“

i ——63
I 75
BN
i
i ~—117
103 i — 97
, TH A n
B = = _—107

/
L‘£| | 109 109 ||J:|g 5

13



EP 4 116 477 A1

Fig.6 - v

101

T [—fos 60

o1 C 7
\ | 67 123
H:E: ] /"’61.1
- ]
_AIF ] N—ires | T 117
89—
-
27 J_. 87
o dl—H
_ - o
i 103 — 75
] gl - 85.1
\\H |97
111

A\
—r— 107
a . ]
ﬁ = S Ll -T—109

14



EP 4 116 477 A1

101 99 Fig7
il

97

61
87
61.1
61.2
85.1
63—
]
103 ia ! o
/_,J/n/n‘]
— |U U v W
Ir_l /M

15



EP 4 116 477 A1

( N
ﬂ L] < >
| |
89 97
103 107
— __9 101 99 /89
' ' ,H llgs.2 | 85.2 .

85.1 k ) 35, 1
e | T el
\ \\ .—‘.:1.-.—.\'_ = 4

77 = 7 | ) — = 77
87 a 2 3—‘ a 7
83 =83 a3t -1 83
65 +—-65 65— —= 165
75 75 75/ .75
71 71 71 71
61.1 61.1 61.1 61.1
61.2 ]3] 61.2 61.2 61.2
121 121
115 (’ ‘\ 115 11
119 119
1/

L

60

16

Fig.8



EP 4 116 477 A1

Fig.9

)]
—__ A
& - et G~ 0/

e A
’ =%

A
iy
. )5 Ay
’ = «"35“??(\‘*
) 3 o T ‘ ¢
-— N -] ’ ": N\ A\n’ A 1 ¥ \
ﬁ /

8

-—
o0 ~
™~

17



EP 4 116 477 A1

01014

SL
L0l

1'c8

\\ L8

™~

-—

-—
)
\

g0l
6L
LL

€L

18

18

l 77V

N\/7 7




EP 4 116 477 A1

107

119

19



EP 4 116 477 A1

876

20

ry/~A

X/

4
(]
J

f}

p2

Y o

o
N\
’—‘¥

\
V




EP 4 116 477 A1

21



EP 4 116 477 A1

122

22



EP 4 116 477 A1

V8| Dl - rer_—~d g| bl

mfh col
0| | =T
v
@ = 6L
7 £8 1INt
— |
1
LIV 1 i
mu\'. NH e [
1191 B9~ | A
|EIE|H _|D| Qw
% %¥ =
i
@ @)
_ ] 1zl o 1l '8
m\: Gl £8
mml\ 4—66
I/z
N q—66
!.\

_/ J “]

<l

23



EP 4 116 477 A1

YA

~—N

]
— (o

~———3 6B

GL
@ ,
1
v
LIV~ i ‘8
el =
119 i
%% %5 [+1)
— | AT
- L NI
\ ¥2
6L1 SLl 12l ®
nmlﬁ
mmk
N—T

- 6L

¢0l

18

N _ 1~

24



EP 4 116 477 A1

A E | T e 13 (g b

@ ol
Sz
— S f g
s C v "
v\!
_\D neas ‘8
zi9—I |°] L—z19
ol /B sl — 2
\\\\ €9 | |
F A \ * . -
7 7% 119
"1+ \\M & |7 ST —wmlem ||
H\ww / 4/ oo ooV =]
4 ML L
§ o = || AT
1zl — -
N | = / i
\ WL
6L1 GLL kAl 0] I8
W c8
mml\ 4—66
N—T
< L q—66
J 16—T

25



EP 4 116 477 A1

©N__ 19 |z 614

£ol

<

N

=)

LL

I
]

N
-

>
|0
T~
|

C v
5 = -6L
1+ [o L~ — —LL
\\\&\ 0\' =
& (8
7 : )
YA NMzZ1 2 _
Z cnlen \£el o
U ] o/ % %k | | <8 ] /
777 We \
i _ [ [ Unt g 68
) C oul_ || |
e |
z \_ o/
CL7dl1119 119 Lo 6hb  Shl |l 4 o 1| '8
¢ ), Q] ¢g 19~ u% ﬂ.@v
—\ 4/6 L 86 q—66
N !
L q—66

26



EP 4 116 477 A1

vz b4 1 - @?H.,Va
(A €0l
J =
GL
J _
\
C v
- 6L
ml\u.v @ LUV ] —LL
9 o
o G~ (8 u
—NT\AFN NZ1 ﬁ - -
7 o0 lzn \—€el o
o. O 1: l €8 [ | [
® o)p m I f
o op| || LI — 68
\_ ” ol
1'L9 1°19 6L1 arr | Ml L 51| '8
\r- ] 1
Z'19- M_A %v
L G6—1 4—66
N—T
- q—66
- !
v o1 | | ]

27



EP 4 116 477 A1

vez 614 B @ﬂfv@
N ol
J T
C W St
i -
st o] e - | |-
7 o
|°
1Z1-1 \\\\ L 1y}
\\\\ [ 1 | o
’ \m na ‘0 o | nm
Nzl . L
F.FWJ \ QFP/I|O op | ,Iﬂww ]
7 nﬂ m_u 4@ \
I'i9 R R == &8
7 ol
Al ¢’le 1 o 1| 18 4—66
¢ £9 N—T @v
| . |
\ " 4/ VIR q—66
L l9 P
v L6

¢z 614

28



10

15

20

25

30

35

40

45

50

55

9

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

EP 4 116 477 A1

Application Number

EUROPEAN SEARCH REPORT
EP 22 18 2616

DOCUMENTS CONSIDERED TO BE RELEVANT

WO 2007/015277 Al (SANTONI & C SPA [IT]; 20
PATERLINI STEFANO [IT])

8 February 2007 (2007-02-08)
* abstract; figures 4-8 *

EP 0 121 956 Al (SELVI FABIO) 1-20
17 October 1984 (1984-10-17)
* the whole document *

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
WO 2007/020667 Al (GOLDEN LADY CO SPA 17,19 INV.
[IT]; MAGNI ANTONIO [IT]; GRASSI NERINO D06C5/00
[IT]) 22 February 2007 (2007-02-22) D06C25/00
* page 20, line 17 - page 21, line 32; 1-16,18, D06G3/02
figures 8, 9, 16-20 * 20

TECHNICAL FIELDS
SEARCHED  (IPC)

DO6C
DO6G
1 The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
§ Munich 18 November 2022 Braun, Stefanie
o
o
§ CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
= E : earlier patent document, but published on, or
b4 X : particularly relevant if taken alone after the filing date
2 Y : particularly relevant if combined with another D : document cited in the application
e document of the same category L : document cited for other reasons
z Atechnological Background e e
Q@ O : non-written disclosure & : member of the same patent family, corresponding
o P :intermediate document document
o
w

29




10

15

20

25

30

35

40

45

50

55

EP 4 116 477 A1

9

Europdisches
Patentamt

European

Patent Office Application Number
Office européen
des brevets EP 22 18 2616

CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing claims for which payment was due.

[]

[]

Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for those claims for which no payment was due and for those claims for which
claims fees have been paid, namely claim(s):

No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for those claims for which no payment was due.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

[

[]

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:

The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).

30



10

15

20

25

30

35

40

45

50

55

EP 4 116 477 A1

Europdisches
Patentamt

European

Patent Office LACK OF UNITY OF INVENTION

Office européen

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-20

device and method for reversing elastic edges of tubular
textile articles comprising among features others a loading
form and a specifically formed loading form

1.1. claims: 1-19
device and method for reversing elastic edges of tubular
textile articles comprising among features others a loading
form

1.2. claim: 20

specifically formed loading form

Please note that all inventions mentioned under item 1, although not
necessarily linked by a common inventive concept, could be searched
without effort justifying an additional fee.

31

Application Number

des brevets SHEET B EP 22 18 2616




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 116 477 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 22 18 2616

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

18-11-2022
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2007020667 Al 22-02-2007 BR PI0615176 A2 03-05-2011
CA 2617303 Al 22-02-2007
CN 101243223 A 13-08-2008
EP 1915478 Al 30-04-2008
JP 2009504931 A 05-02-2009
KR 20080044885 A 21-05-2008
Us 2009049867 Al 26-02-2009
WO 2007020667 Al 22-02-2007
WO 2007020669 Al 22-02-2007
WO 2007015277 Al 08-02-2007 EP 1922442 Al 21-05-2008
Us 2008219826 Al 11-09-2008
Us 2011158785 Al 30-06-2011
WO 2007015277 Al 08-02-2007
EP 0121956 Al 17-10-1984 EP 0121956 Al 17-10-1984
ES 8502852 Al 01-02-1985
IT 1161110 B 11-03-1987
JP $59173367 A 01-10-1984
Us 4519327 A 28-05-1985

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

32




EP 4 116 477 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* WO 2007020667 A [0003] « WO 2007015277 A [0004]

33



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

