@

@)
@

Europiisches Patentamt

a’ European Patent Office

Office européen des brevets

(1)) Publication number : 0 494 052 A1

EUROPEAN PATENT APPLICATION

Application number : 91830538.4

Date of filing : 06.12.91

6D Int. c1.*: DOSB 1/22, DO5B 73/00

@

Priority : 28.12.90 IT 2257190

Date of publication of application :
08.07.92 Bulletin 92/28

Designated Contracting States :
AT CH DE ES FR GB GR LI NL

Applicant : MACPI S.p.A. PRESSING DIVISION
Via Piantada 9/D
1-25036 Palazzolo Sull’Oglio (Brescia) (IT)

@2 Inventor : Cartabbia, Giovanni

c/lo MACPI S.p.A., Via Piantada, 9/D
1-25036 Palazzolo Sull’Oglio (IT)

Representative : Cicogna, Franco

Ufficio Internazionale Brevetti Dott.Prof.
Franco Cicogna Via Visconti di Modrone, 14/A
1-20122 Milano (IT)

EP 0 494 052 A1

Industrial sewing machine for simultaneously making different seaming patterns.

An industrial sewing machine comprises at
least two driven shafts (4,5) which are rotatively
driven in a timed manner, on one of these shafts
(4) being keyed cam members (8,16,44,51) for
reciprocately driving in a horizontal plane one
or more needle bars (13), as well as grippers for
feeding with fabric operating hook elements,
the other driven shaft (5) operating a vertically
displaceable needle bar (69) arranged down-
stream of the first mentioned needle bars, the
spacing of the needle bars being so designed
that the needles (15) supported thereby can
make simultaneously rectilinear, curved and
broken seaming lines.

Al 6

Jouve, 18, rue Saint-Denis, 75001 PARIS



1 EP 0 494 052 A1 2

The present invention relates to a sewing
machine, for industrial use, which has been specifi-
cally designed for simultaneously performing a
plurality of different seaming lines.

As is known, in the garment industry frequently
arises the need of performing several seaming lines
which can be, for example, of the overlock or chain
stitch type.

Also known is the fact that the mentioned main
stitches must frequently be performed on a given por-
tion of the same cloth or garment.

For example, for seaming a shirt sleeve, it is
necessary to provide a overlock stitche and then this
seaming arrangement must be "stopped" by means of
a chain stitch.

These different types of stitches, in particular,
must be made on different sewing machines, with dif-
ferent working passes, which, as it should be appa-
rent, in addition to requiring long operating times,
frequently provides not perfectly finished products,
because of the difficulty of holding the several seam-
ing lines in a properly aligned condition.

SUMMARY OF THE INVENTION

Accordingly, the main object of the present inven-
tion is to overcome the above mentioned drawbacks,
by providing a sewing machine, for industrial use,
which is specifically designed and arranged to per-
form, in a single pass, two or more seaming lines,
either of the like or different type.

Another object of the present invention is to pro-
vide an industrial sewing machine adapted to make
either horizontal or vertical stitches.

Another object of the present invention is to pro-
vide such a sewing machine in which the fabric being
sewn can also be fed or transported with different
angles.

Another object of the present invention is to pro-
vide such a sewing machine in which the fabric flaps
or portions to be sewn can be oriented in all of the
working orienting directions, independently from the
fact that said fabric portions are in a loose condition
or in a partially assembled condition.

According to one aspect of the present invention,
the above mentioned objects, as well as yet other
objects, which will become more apparent hereinaf-
ter, are achieved by a sewing machine for industrial
use, as claimed in the main claim.

BRIEF DESCRIPTION OF THE DRAWINGS

Further characteristics and advantages of the
industrial use sewing machine according to the pre-
sent invention will become more apparente from the
following detailed description of a preferred embodi-
ment thereof, which is illustrated, by way of an indica-
tive but not limitative example, in the figures of the
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accompanying drawings, where:
Figures 1, 2 and 3 are respectively elevation side
and top plan schematic views illustrating the
industrial use sewing machine according to the
present invention;
Figure 4 is a top plan view of the sewing machine
shown without its covering casing;
Figure 4a is a partial perspective view of the sub-
ject sewing machine;
Figure 5 is a vertical cross-section view of the
subject sewing machine, taken along the line V-V
of Figure 4;
Figure 5a is a vertical cross-sectional view, with
a top view, taken along the section line Va-Va of
Figure 5;
Figure 6 is a vertical cross-section view of the
subject sewing machine, taken along the line VI-
VI of Figure 4;
Figure 7 is a cross-sectional view of Figure 6;
Figure 8 shows an embodiment of the operating
assembly for driving hook members cooperating
with one or more needles operating in a horizontal
direction included in the sewing machine.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

With reference to the Figures of the accompany-
ing drawings, the sewing machine for industrial use
according to the present invention comprises a sup-
porting frame which has been specifically designed
for supporting at least a main shaft 1 which is driven
by an electric motor (not shown).

On this main shaft 1 there are keyed at least two
pulleys, indicated respectively at 2 and 3, provided for
transmitting a rotary movement to a first and a second
driven shafts 4 and 5 through corresponding belts 6
and 7.

In this connection it should be apparent that said
driven shafts 4 and 5 can also be driven by other driv-
ing sources, in a timed manner.

The first driven shaft 4 supports a first cam mem-
ber 8 which, through a connecting rod 9, a ball joint 10
and a swinging pivot sleeve 11, drives a lever 12 pro-
vided with a thread tension arm 12’ for controlling one
or more needle bars 13.

These needle bars are driven in a horizontal
plane, possibly with different angles (but with a single
and timed driving assembly) and support, by means
of clamp members 14, corresponding needles 15
which can be selectively operatively driven.

On the driven shaft 4 there is moreover keyed a
second cam member 16 which, through a connecting
rod 17, aball joint 18, a sleeve 19 and a swinging pivot
pin 20, drives a trimming knife 21 supported on a cur-
ved supporting arm and the blade of which is indicated
at 22.

On the driven shaft 4 there is moreover keyed a



3 EP 0 494 052 A1 4

third cam member 23 which, through a connecting rod
24, a ball joint 25 and a sleeve 26, drives a first swing-
ing pivot pin 27 which in turn, through a lever, drives
a second pivot pin 28.

These pivot pins, in particular, support respective
eccenfric levers 29 and 30 which can rise gripper
bearing sliders, respectively indicated at 31 and 32.

More specifically, the gripper bearing slide 31
fixedly supports the gripper or clamp 33 which oper-
ates to feed the fabric to the needle or to the needles.

The slider 32, in turn, supports the gripper 34 for
driving the fabric beyond the needle or needles.

In this connection it should be pointed out that the
gripper 33 can also be called "differential gripper"
since it can carry out a different operating stroke from
that of the gripper 34 which, in turn, can be called the
"stitching gripper”.

On said driven shaft 4 there is moreover mounted
a stitch stretching cam member 35 which, through a
connecting rod 36, a ball joint 37 and a sleeve 38, can
drive a swinging pivot pin 39.

This pivot pin drives rotatively the levers 40 and
41 which are respectively provided with driving pins
42 and 43, which, in operation, drives the respective
gripper bearing sliders 31 and 32 so as to bring said
sliders in contact with the fabric being sewn and cause
said sliders to come back, in a lowered condition,
under the control of the mentioned eccentric levers 29
and 30.

On the mentioned first driven shaft 4, moreover,
there is provided a cam member 44 which, through a
connecting rod 45 and a ball joint 46, drives a sleeve
47.

This sleeve, as is shown, restrains a swinging
pivot pin 48 thereon there is keyed a lever 49 bearing
a hook member 50, which can perform a reciprocating
movement.

On the same driven shaft 4 there is moreover
keyed a further cam member 51 which, through a con-
necting rod 52 and a ball joint 53 and a sleeve 54,
swingably drives a pivot pin 55.

With this latter there is rigidly coupled a lever 56
to which there is articulated an arm 57 which in turn
is slidingly coupled to a swinging ball joint 58 and sup-
ports, at the free end portion thereof, a further verti-
cally movable hook member 59.

Cooperating with the above mentioned grippers
33 and 34 there is moreover provided a needle plate
61, thereon a pressing small foot 62 abuts, said foot
62 being mounted on a lever 63 pivoted to a rod 64
resiliently urged by an adjustable sporing device 65.

Downstream of the grippers there are provided
guides 66, mounted on a guide supporting element 67
and adapted to convey the two seamed fabric por-
tions, which have been seamed or stitched by the
horizontal needle or needles 15, under a further nee-
dle 68 which is driven along a vertical axis and is
adapted to perform a "riveting" or sealing sewing
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operation.

This vertical needle or needles is/are assembled
on a respective needle bar 69, which is reciprocately
driven by the driven shaft 5 through any known driving
means.

With the vertical needle or needles 68, cooperate
the foot 70, pressing on the horizontal plate 71, the
hook elements 72 and 72’ respectively driven by the
mentioned driven shafts 5 and 1, through suitable
driving means, as well as corresponding grippers 73.

There is moreover provided a suitable enclosing
casing 70 which, advantageously, is also adapted to
be used as a working surface.

In operation, the two fabric portions to be jointed
are arranged on the mentioned working surface so as
to arrange their corresponding edges with an adjoin-
ing relationship, with a vertical descending configu-
ration, at the level of the horizontally operating needle
or needles 15.

More specifically, the mentioned fabric portions
are arranged with horizontally opposite arrangements
with the right side of the fabric upward directed.

In this connection it should be pointed out that the
timed driving of the grippers 33 and 34 will allow two
or more fabric portions to be stitched to be simul-
taneously and timely driven, and, in particular, the fab-
ric portions can be driven with different angles in order
to perform the desired sewing operation.

Moreover, the side edges, facing one another and
downward directed, of the fabric portions entrained by
the grippers will be trimmed at the free edge portions
thereof, by the knife 31 and then they will be further
stitched by the vertical needle 68.

From the above disclosure it should be apparent
that the sewing machine according to the present
invention affords the possibility of making, in a single
operating step, at a single working place and with a
single operator, an assembling sewing operation on
two fabric portions, followed by a "riveting" or sealing
sewing operation.

Moreover, the sewing machine according to the
invention allows the fabric portions to be stitched to be
arranged with a horizontal arrangement with the right
side of the fabric upward turned.

Moreover, it also affords the possibility of per-
forming two subsequent sewing operations, by orient-
ing or spreading apart the fabric portions as desired
between the two stitching operations.

While the invention has been disclosed and illus-
trated with reference to a preferred embodiment
thereof, it should be apparent that the disclosed
embodiment is susceptible to several modifications
and variations all of which will come within the spirit
and scope of the appended claims.
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Claims

An industrial sewing machine comprising two
driving shafts, rotatively driven with timed
speeds, on one of said driven shafts being keyed
cam members which, through mechanically
operating assemblies, drive one or more needle
bars in a horizontal plane, said cam members
further driving fabric transporting grippers and
hook elements, the other of said driven shafts
driving a further needle bar which is displaced in
avertical plane and arranged downstream of said
needle bars, said needle bars being so spaced
from one another as to make several simul-
taneous either rectilinear, curved or broken sea-
ming lines.

A sewing machine according to Claim 1, wherein
said machine comprises a supporting frame, sup-
porting a main driving shaft, thereon there are
keyed at least two pulleys rotatively driving corre-
sponding driven shafts through driving belts, said
shafts driving, in turn, one or more needles
according to a horizontal axis and one or more
needles according to a vertical axis.

A sewing machine according to Claim 2, and whe-
rein one ofof said driven shafts supports a first
cam member which, through a connecting rod, a
ball joint and a swinging pivot pin sleeve operates
a lever for controlling said one or more needle
bars, said needle bars being displaced in a hori-
zontal plane, with a set angular arrangement, and
bearing, through clamp members, corresponding
needles which can be selectively operated.

A sewing machine according to Claim 3, wherein
on said driven shaft there is keyed a second cam
member which, through a connecting rod, a ball
joint sleeve and a swinging pivot pin, drives a trim-
ming knife, said trimming knife being supported
on a trimming knife supporting arm.

A sewing machine according to Claim 3, wherein
on said driven shaft there is moreover arranged
a third cam member which, through a connecting
rod, a ball joint and a sleeve, drives a first swing-
ing pivot pin which, by means of a lever, in turn
drives a second swinging pivot pin, said pivot pins
bearing corresponding cam members adapted to
synchronously drive two gripper bearing slides.

A sewing machine according to Claim 5, wherein
one of said slides supports a gripper provided for
feeding a fabric in front of said needle or needles,
the other of said slides supporting a gripper pro-
vided for transporting said fabric beyond said
needles.
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10.

1.

A sewing machine according to Claim 3, wherein
on said driven shaft there is further arranged a
stitch stretching cam member which, through a
connecting rod, a ball joint and a sleeve,controls
a swinging pivot pins adapted to reciprocate two
levers provided with control pins, said control pins
driving said gripper bearing slides so as to cause
said slides to contact said fabric and stop at a low-
ered position.

A sewing machine according to Claim 3, wherein
on said driven shaft there is moreover provided a
further cam element adapted to drive, through a
connecting rod and a ball joint, a sleeve, restrain-
ing a swinging pivot pin, thereon is keyed a lever
bearing a first hook element which can be dis-
placed with a reciprocating rotary movement.

A sewing machine according to Claim 3, wherein
on said driven shaft there is keyed yet a further
cam element which, through a connecting rod, a
ball joint and a sleeve, drives a swinging pivot pin,
therewith a lever is rigid, said lever bearing an
armelement which is slidably coupled to a swing-
ing ball joint and bearing, at a tree end thereof, a
further hook element.

A sewing machine according to Claim 1, wherein
with said gripper a needle plate cooperates, the-
reon a pressing foot can abut, said pressing foot
being mounted on a lever pivoted onto a rod resi-
liently urged by an adjustable spring device,
downstream of said grippers there being provided
guides for conveying two portions of said fabric,
having side edges seamed by said horizontal
needle or needles, under a vertical needle which
is vertically driven so as to provide a riveting
seam line.

A sewing machine according to Claim 10, wherein
said vertical needle is mounted on a respective
needle bar which is reciprocately driven by the
second driven shaft, with said vertical needle a
pressing foot cooperating which presses on a
horizontal plate, a further hook element driven by
said driver shaft, as well as corresponding grip-
pers.
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