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(54) METHOD AND DEVICE FOR LASER MARKING OF TROUSERS

(57)  Method for the laser marking of trousers, com-
prising: folding the trousers by the crotch area such that
the two halves (1a, 1b) of the trousers rest superimposed
in a flat manner, arranging a first half of a first side of the
trousers in a marking area of a laser module (2) in a
position facing a laser equipment (21) for marking said
first half (11a). This method comprises the automatic ro-

tation of the trousers and the arrangement of a second
half (11b) of the first side in a position facing a laser equip-
ment (21) that performs marking of predetermined areas
(10b) of said second side (11b) of said first face. The
invention also comprises a device for the laser marking
of trousers according to said method.
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Description
Technical Field

[0001] The present invention is applicable in the field
dedicated to the decoration of garments and more spe-
cifically of trousers, by means of laser marking.

Background

[0002] Currently, it is usual practice to decorate gar-
ments and in particular trousers made of denim, by
means of laser.

[0003] This technique consists of arranging the fabric
surface to be decorated in the field of action of a laser
module that projects a light beam thereon following a
predetermined pattern in order to mark predetermined
areas of the trousers.

[0004] Generally, this type of laser marking is carried
out both on the front and the back of the trousers, using
different techniques to handle and arrange the trousers
in different positions within the laser marking areas.
[0005] A known method consists of arranging the trou-
sers in a fully unfolded manner on a table or suitable
support, such that the laser equipment conducts the
marking of one of its sides, front or back, and then flipping
the trousers to proceed with the marking of the opposite
side, back or front.

[0006] Another known method consists of arranging
the trousers in afolded manner, folded by the crotch area,
so that the two legs of the trousers rest superimposed
and the two halves of one of its sides, front or back, re-
main in a visible position, that is to say, oriented towards
the outside; in this case, the laser marking of one of the
two visible halves is carried out and then the trousers are
manually flipped to conduct the marking of the other vis-
ible half of the same side, thus completing the marking
of one of the sides of the trousers.

[0007] When marking of the other side of the trousers
is desired, the trousers must be unfolded and folded back
in the opposite direction, so that the two halves, left and
right, of this second side remain in a visible position; per-
forming the laser marking of one of said halves, then
manually flipping the trousers and finally marking the oth-
er half of the same side.

[0008] This method, considered to be the closest to
the invention, allows for the left and right halves of each
of the front and back sides of the trousers to lie flat, which
allows a correct laser marking of any area of the trousers
and involves an advantage over the method wherein the
marking is conducted on the trousers arranged on a fully
unfolded manner which inevitability causes the formation
of wrinkles in the crotch area of the trousers and impedes
a correct marking of said area.

[0009] The drawback posed by the marking of the trou-
sers arranged in a folded manner, by the crotch area, is
that manually flipping and manually unfolding and folding
the trousers excessively increase the total amount of time

10

15

20

25

30

35

40

45

50

55

used in handling and marking each trouser, limiting pro-
ductivity and consequently increasing the operational
costs.

[0010] Another method for laser marking trousers, fur-
ther from the present invention, consists of arranging the
trousers on a mannequin that simultaneously exposes
the two halves of one of the sides of the trousers; how-
ever, this method requires more complex and expensive
technology, and the interaction of the operator with the
mannequin to place and remove the trousers, which also
takes significant time.

Summary of the invention

[0011] This invention relates to a method for the laser
marking of trousers and to a device for marking trousers
according to said method; and has technical features
aimed at marking the trousers arranged in a folded man-
ner, by the crotch area, and significantly reducing han-
dling time of the trousers, with the consequent increase
in productivity and cost reduction.

[0012] The method for laser marking trousers, object
of this intention, comprises some known initial steps, in-
cluded in the preamble of the first claim and that include:

a) folding the trousers by the crotch area in a first
direction, such that the two halves of the trousers,
right and left, rest superimposed in a flat manner,
and a first half and a second half of a first side of the
trousers, front or back, remain in a visible position;

b) arranging said first half in a marking area of a laser
module, in a position facing a laser marking equip-
ment;

c) laser marking predetermined areas of said first
half.

[0013] According to the invention, this method com-
prises, once said first half has been laser marked:

d) automatically rotating the trousers in a motorized
rotation module and arranging said second half in a
marking area of a laser module, in a position facing
a laser equipment, and;

e) laser marking predetermined areas of said second
half.

[0014] The automatic rotation of the trousers in a mo-
torized rotation module avoids the intervention of an op-
erator to carry out this operation manually and reduces
the time needed to carry out this operation by approxi-
mately 25%.

[0015] In the event that the trousers are to be marked
on both sides, front and back, this method includes, after
marking the second half of the first side:

f) unfolding and folding the trousers by the crotch
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area in a second direction, such that a third half and
a fourth half of a second side of the trousers, back
or front, remain in a visible position;

g) arranging said third half in a marking area of a
laser module, in a position facing a laser equipment;

h) laser marking predetermined areas of said third
half;

i) automatically rotating the trousers in a motorized
rotation module and arranging said fourth half in a
marking area of a laser module, in a position facing
a laser equipment; and

j) laser marking predetermined areas of said fourth
half.

[0016] Advantageously, unfolding the trousers and
subsequently folding them by the crotch area in the op-
posite direction, in order to make the two halves of the
second side of the trousers visible, is carried out auto-
matically in an automatic unfolding and folding module.
[0017] When fully automatically unfolding and folding
the trousers in a second direction of rotation, and subse-
quently rotating the trousers, also automatically, to per-
form the marking of the third and fourth half of the trou-
sers, corresponding to its second side, in successive
steps, the time necessary to carry out said operations is
considerably reduced, being able to save up to 75% of
the time used by an operator to carry them out manually.
[0018] It should be mentioned that this method can be
used regardless of whether the trouser positioning areas
in the laser module are arranged in a vertical plane or in
a horizontal plane.

[0019] For the implementation of this method, a spe-
cific device has been devised that comprises at least:

- a module for receiving the trousers folded by the
crotch area;

- alaser module provided with an area for marking the
trousers flat-folded by the crotch area;

- alaserdevice facing the trouser marking area on the
laser module;

- a motorized automatic rotation module for rotating
the flat-folded trousers; and

- aprogrammable module for controlling the operation
of the device.

[0020] In the event that the pattern is to be marked on
both sides, front and back, the device advantageously
comprises a module for automatically unfolding the trou-
sers in one direction of rotation and for automatically fold-
ing the trousers in the opposite direction.
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[0021] Ithas been envisaged that the device can com-
prise motorized transport means for moving the trousers
through the different modules.

[0022] The marking area of the trousers in atleast one
laser module can be arranged in a vertical plane or in a
horizontal plane.

Brief description of the of the drawings.

[0023] To complement the description that is being
made and in order to facilitate understanding of the char-
acteristics of the invention, the present specification is
accompanied by a set of drawings in which, by way of
illustration and not limitation, the following has been rep-
resented:

- Figure 1 shows a succession of images of a trouser
in different positions during the laser marking of the
two halves of a first side, specifically its front side,
according to the method of the invention.

- Figure 2 shows a sequence of images in which the
trousers of the previous figure can be observed in
different positions, specifically during its unfolding
and folding in the opposite direction, and the laser
marking of the two halves of a second side, specifi-
cally of its back side.

- Figures 3a-3d show respective views of an embod-
iment of the module for rotating the trousers folded
by the crotch area.

- Figure 4a shows a schematic perspective view of an
exemplary embodiment of a module for automatical-
ly unfolding and folding the trousers in the opposite
direction.

- Figures 4b-4d show respective profile views of the
automatic unfolding and folding module of Figure 4a,
in different operative positions.

- Figure 4e shows a perspective view of the automatic
unfolding and folding module, and of the trousers
once said automatic unfolding and folding operations
have been carried out.

Detailed description of embodiments of the invention

[0024] As shown in Figure 1, starting from the trousers
(1)in anunfolded position, the trousers are initially folded
by the crotch area such that the two halves (1a, 1b) of
the trousers rest superimposed, and that the first and the
second half (11a, 11b), right and left, of one of its sides,
in this case the front side, remain in a visible position,
thatis to say oriented towards the outside; then arranging
the trousers in a marking area of a laser module (2), such
thatthe first half (11a) of the front side faces a laser equip-
ment (21) in charge of marking predetermined areas
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(10a) stored in a control program of the laser equipment.
[0025] Once the marking of said first front half (11a)
has been performed, the trousers are automatically ro-
tated in a motorized automatic rotation module (3), such
thatthe second front half (11b) of the trousers (1) remains
in a visible position.

[0026] The trousers are arranged in this position in a
marking area of alaser module (2), with said second front
half (11b)facing alaser equipment(21)in charge of mark-
ing predetermined areas (10b) on said second half (11b).
[0027] It should be mentioned that the laser module
(2) can be the same one used to mark the first front half
(11a) of the trousers, or another mode arranged in a trou-
ser processing line.

[0028] To mark the trousers on the second side, that
is, on the back side, the trousers are automatically un-
folded and automatically folded by the crotch area in a
second direction, as shown schematically in Figure 2,
such that a third half (12a) and a fourth half (12b) of the
back side of the trousers (1) remain in a visible position
and oriented towards the outside.

[0029] The trousers are then placed in the marking ar-
ea of a laser module (2), so that the third back half (12a)
faces a laser equipment (21) in charge of marking pre-
determined areas (10c) on said third half of the trousers.
[0030] The automatic rotation of the trousers (1)is then
carried out in a motorized automatic rotation module (3),
analogous to that shown in Figure 1, and which arranges
the fourth half (12b) of the trousers in a visible position;
the trousers being arranged in this position in a marking
area of a laser module (2) provided with a laser equip-
ment (21) in charge of marking predetermined areas
(10d) on said fourth half (12b).

[0031] The device for the laser marking trousers ac-
cording to the aforementioned method comprises, at
least: a module (not shown) for receiving the trousers
flat-folded by the crotch area and which can be consti-
tuted by a table or a conveyor belt; a laser module (2)
provided with an area for marking and arranging the trou-
sers flat-folded by the crotch area; alaser equipment (21)
facing the marking area of the trousers in the laser mod-
ule (2); a motorized automatic rotation module (3) for
rotating the flat-folded trousers and a programmable
module (not shown) for controlling the operation of the
device.

[0032] Inthe exemplary embodiment shown in Figures
3a -3d, the motorized automatic rotation module (3) for
rotating the trousers comprises two flat pieces (31, 32),
like a grid, mounted on respective axes of rotation that
can be actuated independently by means of respective
motors (31a, 32a), such that said pieces (31, 32) can be
arranged coplanarly as shown in Figures 3a and 3d, or
superimposed as shown in Figures 3b and 3c. The as-
sembly formed by the two pieces (31, 32) and their drive
means is connected to a motor (33) that allows it to be
rotated towards one or the other side.

[0033] Initially, as shown in Figure 3a, the trousers (1)
are moved, for example, by means of a conveyor belt,
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and positioned on the piece (31) of the motorized auto-
matic rotation module (3). Next, as shown in Figure 3b,
the piece (32) rotates by the action of the motor (32a)
positioning itself on the piece (31), so that the trousers
are held between the two pieces (31, 32) and, as shown
in Figure 3c, the set of the two pieces (31, 32) rotate
together by the action of the motor (33) and the first half
(11a) of the trousers that occupied the top position hap-
pens to occupy the bottom position, with the second half
(11b) of the same side of the trousers facing the top area.
[0034] Once the automatic rotation of the trousers has
been performed, the piece (31) rotates by the action of
the motor (31a), returning to the initial position shown in
Figure 3a.

[0035] Figures4a-4eshowanexemplary embodiment
of the automatic unfolding and folding module (4) for un-
folding and folding the trousers in the opposite direction,
used in the device to change the visible side, front or
back, of the trousers (1).

[0036] As can be seen in Figure 4a, this automatic un-
folding and folding module (4) comprises: two conveyor
belts (41, 42) for the entry and exit of the trousers, ar-
ranged horizontally; two pairs of conveyor belts (43, 44),
top and bottom, arranged vertically for the unfolding of
the trousers and their folding in the opposite direction
with the support of an unfolding guide (45) movable in a
lateral direction and a rotatable folder (46).

[0037] As shown in Figure 4b, when the unfolding
guide (44) is in an operative position and the trousers are
moved by the entry belt (41) in a forward direction, the
two halves (1a, 1b) of the trousers are deflected by the
unfolding guide (45) in a vertical direction, and moved up
and down by respective pairs of top and bottom conveyor
belts (43, 44), until the trousers are fully extended, as
shown in the Figure 4c; once this unfolded position of the
trousers is reached, the unfolding guide (45) moves lat-
erally towards an inoperative position.

[0038] Next, the pairs of conveyor belts (43, 44) re-
verse their direction of rotation as shown in Figure 4d,
the folder (46) acting on the middle area of the trousers
and causing it to fold in the opposite direction, while said
trousers are moved by the exit belt (42) towards the po-
sition shown in Figure 4e.

[0039] It should be mentioned that the movements of
the motorized automatic rotation module (3), of the au-
tomatic unfolding and folding module (4), and of the laser
equipment (21) are controlled by an automaton or pro-
grammable control module (not represented).

[0040] Once the nature of the invention has been suf-
ficiently described, as well as a preferred embodiment,
itis stated for the appropriate purposes thatthe materials,
shape, size and arrangement of the elements described
may be modified, as long as this does not imply an alter-
ation of the essential characteristics of the invention that
are claimed below.
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Claims

A method for the laser marking of trousers; compris-
ing:

a) folding the trousers by the crotch area in a
first direction, such that the two halves (1a, 1b)
ofthe trousers, right and left, rest superimposed
in a flat manner, and that a first half (11a) and a
second half (11b) of a first side of the trousers,
front or back, remain in a visible position;

b) arranging said first half (11a) in a marking
area of a laser module (2) in a position facing a
marking laser equipment (21);

c) laser marking predetermined areas (10a) of
said first half (11a),

characterized by comprising:

d) automatically rotating the trousers in a motor-
ized automatic rotation module (3) and arrang-
ing said second half (11b) in a marking area of
a laser module (2) in a position facing a laser
equipment (21) and;

e) laser marking predetermined areas (10b) of
said second half (11b) of the first side.

2. The method according to claim 1, characterized in

that it comprises, following the marking of the sec-
ond half (11b) of the first side:

f) unfolding and folding the trousers by the crotch
area in a second direction, such that a third half
(12a) and a fourth half (12b) of a second side of
the trousers, back or front, remain in a visible
position;

g) arranging the third half (12a) ina marking area
of a laser module (2), in a position facing a laser
equipment (21);

h) laser marking predetermined areas (10c) of
said third half (12a);

i) automatically rotating the trousers in a motor-
ized rotation module (3) and arranging said
fourth half (12b) in a marking area of a laser
module (2), in a position facing a laser equip-
ment (21); and

j) laser marking predetermined areas (10d) of
said fourth half (12b).

The method according to claim 2, characterized in
that the unfolding of the trousers in one direction of
rotation and the folding of said trousers by the crotch
area in the opposite direction, is carried out automat-
ically in an automatic unfolding and folding module

(4).

The method according to any one of claims 1 to 3,
characterized in the trousers are arranged in a ver-
tical plane in the marking areas of the laser module

@).
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10.

The method according to any one of claims 1 to 3,
characterized in that the trousers are arranged in
a horizontal plane in that in the marking areas of the
laser module (2).

A device for the laser marking trousers according to
the method of the preceding claims, characterized
in that it comprises, at least:

- a module for receiving the trousers flat-folded
by the crotch area;

- a laser module (2) provided with an area for
marking and arranging the trousers flat-folded
by the crotch area;

- alaser equipment (21) facing the marking area
of the trousers in the laser module (2);

- a motorized automatic rotation module (3) for
the automatic rotation of the flat-folded trousers;
and

- a programmable module for controlling the op-
eration of the device.

The device according to claim 6, characterized in
that it comprises an automatic unfolding and folding
module (4) for automatically unfolding the trousers
in one direction of rotation and for automatically fold-
ing the trousers in the opposite direction.

The device according to any of claims 6 and 7, char-
acterized in that it comprises at least one motorized
transport means for moving the trousers through the
different modules (2, 3, 4).

The device according to any of claims 6 to 8, char-
acterized in that the marking area of the trousers
in at least one laser module (2) is arranged in a ver-
tical plane.

The device according to any of claims 6 to 8, char-
acterized in that the marking area of the trousers
in at least one laser module (2) is arranged in a hor-
izontal plane.
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