wO 20197220473 A1 |0 0000 00000 0 T 0 00

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property '

Organization
=

International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2019/220473 Al

21 November 2019 (21.11.2019) WIPO | PCT

(51) International Patent Classification:
DO5B 35/04 (2006.01)

(21) International Application Number:
PCT/IT2019/050099

(22) International Filing Date:
10 May 2019 (10.05.2019)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
102018000005293 14 May 2018 (14.05.2018) IT

(71) Applicant: P.A.M.I. DI TOMASELLI SRL [IT/IT]; VIA
C. A. Dalla Chiesa 19, 24020 Scanzorosciate (BG) (IT).

(72) Inventor: TOMASELLI, Roberto; VIA C. A. Dalla
Chiesa 19, 24020 Scanzorosciate (BG) (IT).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

84

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 1IN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ, LA, LC,LK,LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(54) Title: FOLDING DEVICE AND FOLDING PROCEDURE FOR AUTOMATIC SEWING MACHINE

[Fig. 1]

Ay

(57) Abstract: A folding device for an automatic sewing machine, for sewing a piece of fabric (P) on a portion of the surface of a sheet
(F), comprises: a support plate (1); a shaped bracket (2), an outer folding frame (3) on a frame support to press the piece of fabric (P)
against the shaped bracket (2); folding members (4) on the outer folding frame (3) to engage the portions of the edge of the piece of fabric
(PB); a presser plate for fabric (5) on a movable support. At least one, between first compensation means (6) and second compensation
means (7), is configured and operatively positioned to recover the separation and/or improving the contact between the piece of fabric
(P), (PB) and the portion of the surface of a sheet (F). Moreover, a folding procedure for an automatic sewing machine is described.
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Description
Title of Invention: FOLDING DEVICE AND FOLDING

PROCEDURE FOR AUTOMATIC SEWING MACHINE
Technical Field

The present invention relates to a folding device and a procedure for folding for an
automatic sewing machine.

In general, the present invention relates to sewing machines with devices for the
automatic control of the movement of the product with respect to the mechanism of
formation of working points in order to obtain a particular configuration of the stitch,
for example, control program collars for attaching the sewing pockets, etc.

In particular, the present invention relates to supports of the workpiece, pneumatic or
hydraulic devices, suction devices or blowing machines or devices for folding the
edges of pockets, collars cuffs or the like during production, devices incorporated in
sewing machines for the supply or the removal of the product feed elements, working
devices not otherwise provided to facilitate clamping; Elements to rotate and/or folding
the edge.

Background Art

The state of the art is given in US patent 5,809,920 A.

It is also known the state of the art given in US patent 5,188,044 A concerning a
folding device for a sewing machine automatic to sew a second piece of material on a
first piece of material, the folding device comprising a support plate for receiving the
first piece; a blade mounted on a blade holder for receiving the second piece; an outer
frame arranged on a support for outer frame; folding means on the outer frame to
engage edge portions of the second part and then fold the edge portions of the second
piece around the blade, and then disengage edge portions; the blade being movably
mounted by means of its support of blade between a lower working position on the
support plate and an upper operating position above the support plate and the outer
frame being mounted in a movable way from the support of the outer frame in a lower
working position on the support plate and a position near the upper working position of
the blade; retaining means on the support plate to hold the first and the second part on
the support plate in such a way as to prevent the edge portions being open when the
folding means are disengaged from edge portions; the containment means comprising a
holding element which extends along the folded edges of the second workpieces; and
the element retaining projecting upwards from the support plate and fixing of the first
and the second part against the blade.

Furthermore, the state of the art is represented by US patent 5,454,336 A concerning
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a device for holding a job sheet on a support plate, the support plate having opposed
major surfaces, the job sheet being arranged on one of the two main surfaces of the
support plate, the apparatus comprising a table that is placed adjacent to the other
major surface of the support plate, an excess of the job sheet that extends from the
major surface of the support plate being folded and retained between the other major
surface of the support plate and the board; the support plate having at least one opening
for the passage of the air at the main surface; and a suction device that sucks air
through said at least one passage of air of the support plate so as to retain an inner
portion of the sheet of work on the principal surface.

Furthermore, the state of the art is given in US patent 5,915,318 A concerning a
folding of sheets of working apparatus comprising a table having a hole; a support
plate which is provided on top of the table and on which is positioned the job sheet; a
first folding element that cooperates with the supporting plate for folding an outer pe-
ripheral portion of the sheet in a first direction perpendicular to the support plate; a
first mobile device that moves the first folding element in the first direction; second
folding elements which cooperate with the support plate for folding the outer pe-
ripheral portion of the sheet in a second direction parallel to the support plate; second
mobile devices that moving the second folding elements in the second direction; a
support element which surrounds an outer peripheral portion of the support plate and
which supports the second folding elements; a compression device that presses on the
plate the support plate and the support element; a mobile element that is provided in
the hole of the table so that the movable member is movable upwards and downwards;
and a supporting device which supports the movable element in such a way that an
upper surface of the movable element is at the level of an upper surface of the table
and that allows the movable member to be moved downwards by the pressure from the
peripheral portion of the sheet folded outer working when the support plate is pressed
on the table from the press device.

The above-described state of the art offers the starting to solve the problem of re-
covering the detachment and/or improve the contact between a piece, the edge portions
of the piece and the portion of a surface of a sheet of a material such as, for example, a
tissue, as the movable means for supporting the piece disengage from the piece and
from edge portions of the piece.

In order to recover the detachment and/or improve the contact between the piece, the
edge portions of the piece and the portion of the surface of a sheet serve actuating
devices of high speed. The known devices for displacing the means for folding the
edge of the piece, hardly can contribute to reduce the empty spaces which are created
during the step of being drawn backwards and extraction of the folding means. The

folding means as not bulky, being formed from sheets and moving blades, during their
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withdrawn to go out of the piece and the folded edges of the patch leave empty spaces
which can cause irregular shapes of the bent edges of the patch, both in thickness and
in the plane of the sheet surface. A solution to the problem of the bent edges irregular
of one piece, for example, those of a pocket sewing on a portion of a sheet of fabric,
consists in increasing the width of the edge in order to increase the adhesion of the
edge on the sheet of fabric avoiding the unraveling of the bent and the weakening of
the folded edge. However, a wide band edge folded along the contour of a piece
decreases the quality of the product in respect to a bent edge regular and with thin
band.

Summary of Invention

The object of the present invention is solving the above prior art problems by
providing a folding device and a procedure for folding for automatic sewing machine
so as to recover the automatic detachment and/or improve the contact between the
piece the edge portions of the piece and the portion of the surface of a sheet.

A further object is to provide a folding device and a procedure for folding for an
automatic sewing machine to obtain quality products and value, of precise dimensions
and finishes treated in detail.

A further object is to provide a folding device for a sewing machine provided with
automatic actuation means with a snap so as to recover the empty spaces left in the
product during the main steps of folding of the edges and extraction of the knives.

A further object is to provide a folding device and a procedure for folding for an
automatic sewing machine to optimize the step of preparing the piece by plotting a
geometric contour of reduced dimensions.

The above and other objects and advantages of the invention, as will appear from the
following description are achieved with a device and a procedure for folding for an
automatic sewing machine, as described in the claims.

Preferred embodiments and non- trivial variations of the present invention are
claimed in the dependent claims. It is to be understood that all the claims form an
integral part of the present description. It will be immediately obvious to the skilled
people in the art that could be performed to what has been described numerous
variations and modifications (for example related to shape, sizes, arrangements and
parts with equivalent functionality) without departing from the scope of protection of
the invention as appears from the enclosed claims.

Brief Description of Drawings

The present invention will be better described by some preferred embodiments

thereof, given as a non-limiting example, with reference to the enclosed drawings.

[Fig.1] [Fig. 2] show a perspective view and a plan view of an embodiment of a
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folding device for the automatic sewing machine according to the present invention.
[Fig.3] [Fig. 4] show a first and a second perspective view of an embodiment of a

subassembly of a folding device for the automatic sewing machine according to the
present invention.

[Fig.5] shows a plan view of the subassembly of the previous figure.

[Fig.6] shows a sectional view according to a line VI-VI of the previous figure.

[Fig.7] shows an enlarged view of a portion VII of the preceding figure.

[Fig.8] [Fig. 10] [Fig. 12] [Fig. 14] [Fig. 16] [Fig. 18] [Fig. 20] [Fig. 22] show a
diagram of a step of an embodiment of the folding procedure for the automatic sewing
machine, according to the present invention.

[Fig.9] [Fig. 11] [Fig. 13] [Fig. 15] [Fig. 17] [Fig. 19] [Fig. 21] [Fig. 23] show an
enlarged view of a portion IX, XI, XIII, XV, XVII, XIX, XXI, XXIII of [Fig. 8] [Fig.
10] [Fig. 12] [Fig. 14] [Fig. 16] [Fig. 18] [Fig. 20] [Fig. 22].

Description of Embodiments

With reference to the figures, it is possible to note that a folding device for an
automatic sewing machine, for sewing a piece of fabric P on a portion of the surface of
a sheet F comprises:

a support plate 1 for receiving the portion of the surface of a sheet F;

a shaped bracket 2 placed on a bracket support to support the piece of fabric P;

an outer folding frame 3 on a frame support to press the piece of fabric P against the
shaped bracket 2;

folding members 4 on the outer folding frame 3 to engage the portions of the edge of
the piece of fabric PB and then fold the portions of the edge of the piece of fabric PB
around the shaped bracket 2 and then disengage from the portions of edge of the piece
of fabric PB;

a presser plate for fabric 5 on a movable support, to press over the piece of fabric P
and over the portion of the surface of a sheet F so as to prevent the portions of the edge
of the piece of fabric PB from opening in the absence of the shaped bracket 2, of the
outer folding frame 3 and of the folding members 4.

The shaped bracket 2 is movable by means of its bracket support, in a working
position resting over the portion of the surface of a sheet F and in a working position
without the support plate 1.

The outer folding frame 3 is movable on the frame support, in working positions
resting over the piece of fabric P.

Advantageously, at least one compensation means, between first compensation
means 6 and second compensation means 7, is configured and operatively positioned

to recover the separation and/or improving the contact between the piece of fabric P,
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the portions of the edge of the piece of fabric PB and the portion of the surface of a
sheet F.

In particular, the first compensation means 6 comprise a movable plate 61 in a
direction perpendicular to the support plate 1.

With reference to [Fig. 12], [Fig. 13], in a first configuration, the movable plate 61 of
the first compensation means 6 is adapted to press the portion of the surface of a sheet
F against the folding members 4, to engage the portions of the edge of the piece of
fabric PB folded around the shaped bracket 2.

With reference to [Fig. 14], [Fig. 15], in a second configuration, the movable plate 61
of the first compensation means 6 is adapted to press the portion of the surface of the
sheet F against the portions of the edge of the piece of fabric PB, the folding members
4 being disengaged from the portions of the edge of the piece of fabric PB.

According to a preferred embodiment of the invention, the mobile plate 61 is driven
by pneumatic means.

The movable plate 61 has a plurality of first holes 62 formed through the thickness of
the movable plate 61. The first holes 62 are opposite the shaped bracket 2. An air
chamber provided below of the support plate 1 is in communication with the air in the
shaped bracket 2 through the first holes 62, the air chamber communicating with a
vacuum pump by means of piping, not shown.

In particular, the second compensation means 7 comprise a movable frame 71 ap-
proximately open in a direction perpendicular to the support plate 1. The movable and
open frame 71 is elastically connected with the presser plate 5 by means of a plurality
of flexible foils 72.

With reference to [Fig. 18], [Fig. 19], in a third configuration, the movable and open
frame 71 of the second compensation means 7 is adapted to press the piece of fabric P
against the shaped bracket 2 by means of the plurality of flexible foils 72 to engage the
portions of the edge of the piece of fabric PB folded around the shaped bracket 2,
while the pressure plate 5 presses on the portion of the surface of a sheet F.

Referring to [Fig. 20], [Fig. 21], in a fourth configuration, the movable and open
frame 71 is adapted to press the piece of fabric P against the portions of the edge of the
piece of fabric PB folden by means of the plurality of flexible foils 72, the shaped
bracket 2 being disengaged from the piece of fabric P and from the portions of the edge
of the piece of fabric PB and the presser plate 5 pressed on the portion of the surface of
a sheet F.

According to a preferred embodiment, an elastically deformable edge 73 is fixed with
the presser plate 5 to allow the presser plate 5 to press uniformly on the surface portion
of the sheet F through the elastically deformable edge 73.

The folding device for an automatic sewing machine for the piece of fabric P on a
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portion of the surface of a sheet F consists of a pocket with its edges folded over a

portion of a surface of a sheet of fabric.
A folding procedure for an automatic sewing machine comprises the following steps.

[Fig.8], [Fig. 9]. A piece of fabric P on a shaped bracket 2 placed on a bracket
support, an outer folding frame 3 on a frame support to press the piece of fabric P
against the shaped bracket 2, portions of the edge of the piece of fabric PB emerging
from the boundary of the surface of the shaped bracket 2 and folded downwards by the
outer folding frame 3.

[Fig.10], [Fig. 11]. The portions of the edge of the piece of fabric PB folded around
the shaped bracket 2 thanks to folding members 4.

[Fig.12], [Fig. 13]. The shaped bracket 2, the outer folding frame 3 and the folding
members 4 moved in a single block to make the folding members 4 press against the
portion of the surface of a sheet F, first compensation means 6 pushed against the
portion of the surface of a sheet F.

[Fig.14], [Fig. 15]. Disengagement of the folding members 4 from the portions of the
edge of the piece of fabric PB and at the same time the first compensation means 6
pushed against the portion of the surface of a sheet F to press the portion of the surface
of a sheet F against the portions of the edge of the piece of fabric PB.

[Fig.16], [Fig. 17]. The outer folding frame 3 and the folding members 4 moved
away in a single block to disengage the piece of fabric P and the portion of the surface
of a sheet F.

[Fig.18], [Fig. 19]. Second compensation means 7 connected to a presser plate 5
pushed against the piece of fabric P against the portion of the surface of a sheet F.

[Fig.20], [Fig. 21]. Disengagement of the shaped bracket 2 from the piece of fabric P
and from the portions of the edge of the piece of fabric PB. At the same time, the first
compensation means 6 pushed against the portion of the surface of a sheet F to press
portion of the surface of a sheet F against the portions of the edge of the piece of fabric
PB.

[Fig.22], [Fig. 23]. The first compensation means 6 and the second compensation
means 7 moved in a single block to smooth the portion of the surface of a sheet F.

Not shown. Transverse movement in a single block, along the support plate 1, the
presser plate 5 and of the piece of fabric P pressed on the portion of the surface of a
sheet F, the portions of the edge of the piece of fabric PB folded on the portion of the
surface of a sheet F, to reach the station where the sewing takes place of the piece P on
the surface portion of a sheet F, on its peripheral edge folded, by a device for the

formation of points.

Examples
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[0053]  The folding device for an automatic sewing machine allows to recover the automatic
detachment and/or improve the contact between the piece of fabric, the edge portions
of the piece of fabric and th e portion of the surface of a sheet.

[0054] It is achieved the object to obtain products of quality and value, of precise di-
mensions and finishes treated in detail.

[0055]  The first and second compensation means are light to ensure the response required in
order to recover the empty spaces left in the product during the main steps of folding of
the edges and extraction of the knives.

[0056]  In this way, the steps of the process ensure for the preparation of the piece, by

plotting a contour of small geometric dimensions.
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Claims

Folding device for an automatic sewing machine, for sewing a piece of
fabric (P) on a portion of the surface of a sheet (F), comprising:

- a support plate (1) for receiving the portion of the surface of a sheet
(F);

- a shaped bracket (2) placed on a bracket support to support the piece
of fabric (P);

- an outer folding frame (3) on a frame support to press the piece of
fabric (P) against the shaped bracket (2);

- folding members (4) on the outer folding frame (3) to engage the
portions of the edge of the piece of fabric (PB) and then fold the
portions of the edge of the piece of fabric (PB) around the shaped
bracket (2) and then disengage from the portions of edge of the piece of
fabric (PB);

- a presser plate for fabric (5) on a movable support, to press over the
piece of fabric (P) and over the portion of the surface of a sheet (F) so
as to prevent the portions of the edge of the piece of fabric (PB) from
opening in the absence of the shaped bracket (2), of the outer folding
frame (3) and of the folding members (4);

the shaped bracket (2) movable by means of its bracket support, in a
working position resting over the portion of the surface of a sheet (F)
and in a working position without the support plate (1), the outer
folding frame (3) movable on the frame support, in working positions
resting over the piece of fabric (P);

- at least one, between first compensation means (6) and second com-
pensation means (7), said first and said second compensation means
(6), (7) configured and operatively positioned to recover the separation
and/or improving the contact between the piece of fabric (P), the
portions of the edge of the piece of fabric (PB) and the portion of the
surface of a sheet (F);

- said first compensation means (6) comprising a movable plate (61) in
orthogonal direction to the support plate (1);

said movable plate (61) adapted to press a portion of the surface of a
sheet (F) against the folding members (4), to engage the portions of the
edge of the piece of fabric (PB) folded around the shaped bracket (2) or
to press the portion of the surface of a sheet (F) against the portions of
the edge of the piece of fabric (PB), the folding members (4)
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disengaged from the portions of the edge of the piece of fabric (PB);
said folding device characterized in that the movable plate (61) has a
plurality of first holes (62) drilled through the thickness of the movable
plate (61), said first holes (62) in front of the shaped bracket (2), an air
chamber provided under the support plate (1), in air communication
with the shaped bracket (2) thanks to the first holes (62), the air
chamber also communicating with a vacuum pump by means of piping,
and in that said second compensation means (7) comprise a open
movable frame (71) approximately in a orthogonal direction to the
support plate (1), said open movable frame (71) elastically connected to
said presser plate (5) by means of a plurality of flexible foils (72).
Folding device for an automatic sewing machine according to the
previous claim, characterized in that said open movable frame (71) is
adapted to press the piece of fabric (P) against the shaped bracket (2)
thanks to said plurality of flexible foils (72), to engage the portions of
the edge of the piece of fabric (PB) folded around the shaped bracket
(2), while the presser plate (5) presses over the portion of the surface of
a sheet (F).

Folding device for an automatic sewing machine according to claim 1,
characterized in that said open movable frame (71) is adapted to press
the piece of fabric (P) against the portions of the edge of the piece of
fabric (PB) folded through said plurality of flexible foils (72), the
shaped bracket (2) disengaged from the piece of fabric (P) and from the
portions of the edge of the piece of fabric (PB) and the presser plate (5)
pressed over the portion of the surface of a sheet (F).

Folding device for an automatic sewing machine according to one of
the preceding claims, characterized in that it comprises an elastically
deformable edge (73) fixed to said presser plate (5) to allow said
presser plate (5) to press uniformly over the portion of the surface of a
sheet (F) by means of said elastically deformable edge (73).

Folding procedure for an automatic sewing machine of the type
according to claim 1, characterized in that it comprises the following
steps:

a) a piece of fabric (P) on a shaped bracket (2) placed on a bracket
support, an outer folding frame (3) on a frame support to press the
piece of fabric (P) against the shaped bracket (2), portions of the edge
of the piece of fabric (PB) emerging from the boundary of the surface
of the shaped bracket (2) and folded downwards by the outer folding
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frame (3);

b) the portions of the edge of the piece of fabric (PB) folded around the
shaped bracket (2) thanks to folding members (4);

c) the shaped bracket (2), the outer folding frame (3) and the folding
members (4) moved in a single block to make the folding members (4)
press against the portion of the surface of a sheet (F), first com-
pensation means (6) pushed against the portion of the surface of a sheet
(F);

d) disengagement of the folding members (4) from the portions of the
edge of the piece of fabric (PB) and at the same time the first com-
pensation means (6) pushed against the portion of the surface of a sheet
(F) to press the portion of the surface of a sheet (F) against the portions
of the edge of the piece of fabric (PB);

e) the outer folding frame (3) and the folding members (4) moved away
in a single block to disengage the piece of fabric (P) and the portion of
the surface of a sheet (F);

f) second compensating means (7) connected to a presser plate (5)
pushed against the piece of fabric (P) and against the portion of the
surface of a sheet (F);

g) disengagement of the shaped bracket (2) from the piece of fabric (P)
and from the portions of the edge of the piece of fabric (PB) and at the
same time the first compensation means (6) pushed against the portion
of the surface of a sheet (F) to press portion of the surface of a sheet (F)
against the portions of the edge of the piece of fabric (PB);

h) the first compensation means (6) and the second compensation
means (7) moved in a single block to flatten the portion of the surface
of a sheet (F);

1) transverse displacement in a single block, along the support plate (1),
of the presser plate (5) and of the piece of fabric (P) pressed over the
portion of the surface of a sheet (F), the portions of the edge of the
piece of fabric (PB ) folded over the portion of the surface of a sheet
(F), to reach the location where the piece of fabric (P) is sewn over the
portion of the surface of a sheet (F), along its folded peripheral edge, by

means of a points forming device.
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