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SEWING MACHINE

DESCRIPTION

The present invention relates to a sewing machine and
in particular to a sewing machine of the so-called
“hand-stitch” type for decorative and functional
seams.

A sewing machine according to the invention can thus
be advantageously used when manufacturing items of
clothing, especially high fashion clothing, for making
ornamental seams for instance on shoulders, necks,
sleeves and pockets of jackets, coats and shirts, on
skirt and trousers trimmings and on handbags, wallets,
gloves, scarves and the like.

In particular, such sewing machines are used for run-
ning stitch also know as “filzetta” or “puntino”. This
stitch.‘is characterized by only one thread getting
through the borders of the fabric for its whole
length, technically known as “needleful”, so as to lie
alternatively on the right side and on the reverse
side of said fabric. Since this stitch is extremely
soft, it does not suit in particular an assembling
seam and it is therefore genérally used for ornamental
Seams.

The following description will refer explicitly to

this kind of application, without however losing its

PCT/IT2005/000070



10

15

20

25

WO 2006/085343

general character.

As is Known, sewing machines for decorative and func-
tional seams are equipped with only one motor handling
the devices for stitch building and through a complex
leverage systems also the devices for conveying the
fabric onto which the seam is made.

Conventionally, stitch building  takes place in two
steps. In a first step, the thread is carried by the
needle under the fabric where it is discharged onto
particular hooking devices. While the needle goes up,
sa%d hooking devices push forward the thread required
for needleful building under the fabric and keep it in
the positiOn thus reached when fabric-conveying de-
vices are activated. In a second step, the needle goes
down discharged under the fabric where the thread is
fed again thanks to a thread-pushing element. Once the
lifting step is over, the fabric is carried again for
building the needleful lying above and the thread is
kept on the needle by means of an oscillating hook.
Sewing machines as described above have however some
drawbacks. First of all, they are characterized by a
highly complex mechanical structure, which makes the
machine little flexible and difficult to be modified.
Mechanical components are further easily subject to

wear  and therefore their operation could be jeopard-
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ized as time goes on. Moreover, the suitable number of
elements which the‘mechanical structure of the machine
is made up of is difficult to be managed, for instance
as far as warehouse is concerned, which increases the
complexity of machine assembly, thus affecting nega-
tively manufacturing costs. Finally, known séwing ma-
chines make very stiff seams characterized by regular
stitches, whose appearance is very different from
hand-made running stitches.

Th; present invention aims at proposing a sewing ma-
chine that can obviate the aforesaid drawbacks. An im-
portant “aim -of the invention is indeed to supply a
sewing machine with a rational structure, of simple
construction and with low costs, which is therefore
characterized by a smaller complexity of the mechani-
cal structure it is made up of. A not less important
aim résulting from the previous one is to propose a
sewing machine that is less subject to wear. A further
aim is to propose a sewing machine that is flexible as
far as stitch building is c¢oncerned and that can be
easily modified for suiting best customers’ needs (in
this éase tailors manufactﬁring items of clothing).
Finally, still another aim of the invention is to sup-
ply a sewing machine that makes more elegant and valu-

able seams, similar to hand-made running stitches.
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These and other aims that will result from the follow-
iné description are achieved according to the present
invention by means of a sewing machine according to
the appended claims.

Further characteristics and advantages of the inven-
tion will be more evident from the description of a
preferred though not exclusive embodiment of the ma-
chine.

The invention is disclosed in further detail thanks to
drawings showing an embodiment by mere way of non-
limiting example.

- Pigure 1 shows a front layout view of the seWing ma-
chine;

- Figure 2 is a schematic lateral view of the sewing
machine of Figure 1;

- Figure 3 shows a front view of the main inner mecha-
nisms of the sewing machine of Figure 1;

- Figure 3a shows a magnified view of a detail of Fig-
ure 3;

- Figure 3b shows a view from above of the detail of
Figure 3a;

- Figure 4 shows a sectioned view of the sewing ma-
chine of Figure 3 according to linés IV-1V;

- Figure 5 shows a view of the sewing machine of Fig-

ure 4 according to lines V-V;
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- Figure 6 shows a view from above of a magnified de-
tall of Figure 3;

- Figure 7 shows a perspective View of stitch-building
devices and of fabric-conveying devices.

With reference to the figures above, a sewing machine
1 according to the invention comprises a frame 2 onto
which a main motor 3 is mounted. By means of main
driving means 4, generally made up of a belt and pul-
ley system, said main motor 3 imparts motion to first
actuating means 5 for stitch building. Advantageously,
said first actuating means 5 comprise a lower shaft 6
upon which said main driving means 4 act directly, and
an upper shaft 7 associated in its movement with the
lower shaft 6, as can be seen from Figure 2.

The sewing machine 1 described above differs from con-
ventional machines in that it comprises a secondary
motor 11, which is also mounted onto the frame 2. It
is preferably an electric step-by-step motor, since it
should be characterized by a high movement accuracy.
Said motor 11 controls directly second actuating means
15 for shifting the fabric onto which seams are made,
which mainly comprise a conveying shaft 16.

The secondary motor 11 is wholly actuated by control
means 20. Said control means 20 are made up of a pro-

grammable electronic control card 21 with microchip (a
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“Lite programmer.cérd” EPS-PROG LT for instance) oper-
ating thanks to a suitable software. Preferably, con-
trol means 20 are operatively connected to all operat-
ing parts of the machine 1 so as manage their global
opefation. Advantageously, the aforesaid control means °
20 comprise also means for setting sewing parameters
22, namely a user interface, made up for instance of a
display 23 and of a keyboard 24 of conventional type
(Figure 1), so as to enable the operator to set pa-
raméters for stitch building and thus for machine 1
operation. As a matter of fact, thanks to the use of
the electronically actuated secondary motor 11, stitch
length can be set and above all seams with stitches of
different length can be made. The different length of
the various sewing stitches is translated by the con-
trol card 21 into an irregular motion of the secondary
motor 11 and therefore also of the conveying shaft 16,
whiéh actuates directly the fab;ic—feeding process. As
4 consedguence, thé operator can choose stitch basic
length and the frequency of irregular stitches depend-
ing on the characteristics of the seam to be obtained.
Thus, the secondary motor 11 carries out in a simple,
accurate and far more - flexible manner - thanks to
electronics - the functions of the complex mechanical

leverage system characterizing known sewing machines.
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Since during the operation of the machine 1 the oper-
ating position of the secondary motor 11 should be
known at every moment, the latter can be equipped with
inner control~devices, and in particular with inner
encoder and control card. As an alternative, a tradi-
tional step-by-step motor 11 can be used, i.e. without
inner control devices, and an outer encoder connected
to the motor 11 and to the control means 20.or con-
nected to the second actuating means 15 and to the
control means 20.

It should be pointed out that the secondary motor 11
is connected to the gecond actuating means 15 and in
particular to the éaneying shaft 16 by means of sec-
ond driving means 12. Said second driving means 12 are
basically made up of two pulleys 13, preferably
toothed pulleys, one being mounted onto the motor 11
and one onto the conveying shaft 16, and of a belt 14
associated with said two pulleys 13, which 1is also
preferably a toothed belt, as shown in Figure 5.

The descripticn of the main structure of the machine 1
ends with stitdh—puilding means 8 associated to the
aforesaid first actuating means 5. First of all, they
comprise a needle 18 actﬁated by the lower shaft 6 and
a needle plate 9 associated with the.frame 2 of the

machine 1 and having at least one opening 10 into
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which the needle 18 can shift for building stitches
under the fabric (Figure 7). Other components of said
means are - as 1s known - a take-up hook and a thread
holder, which are used for discharging thread from
needle 18, a thread-pushing element for feeding thread
onto needle 18, and an oscillating hook placed above
the fabric for thread guiding, especially during fab-
ric conveyance for stitch building. Said devices are
advantageously actuated by the upper shaft 7.

Anyhow, it should gé pointed out that the wvarious
parts of the machine 1 which stitch-building means 8
are made up of are of conventional type. and therefore
will hot be deéescribed and disclosed in further detail.
A machine 1 according to the invention further re-
guires fabric-conveying means 17 (shown schematically
in Figure 7 sihce they are of known type). They are
connected to and activated by conveying shaft 16 and
are made up of ﬁeet 19 mounted onto a jaw and materi-
ally conveying fabric for stitch building.

Since, as is shéwn above, the features of the seams to
be made can be set every time, the machine 1 should be
equipped with means for detecting the angular position
30 of the conveying shaft 16 so as to define the
starting position,. commonly ﬁnown as “0 point”, for

the sewing program that has been set. Preferably, said.:
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means 30 are activated by the operator through a
pushbutton 35 at startup so as to set control card 21.
According to a preferred embodiment of the machine 1,
shown in the accompanying drawings, said means for de-
tecting the angular position 30 of the conveying shaft
16 are made up of a first disc 31 mounted onto the
conveying shaft 16 and provided with a through hole
32, as can be deen in Figure 4, and of at least one
first sensor 33. Advantageously, said sensor 33 is a
position sensor for detecting the position of the hole
32 of the first disc 31 and for sending said piece of
information to the electronic control card 21 to which
it is operatively connected. Means 31 described above
are further equipped with a stroke-end lever 34
mounted onto the conveying shaft 16, which lever abuts
preferably against the lower shaft 6 and prevents the
gonveying shaft 16 from making a complete rotation on
itself, so as to ensure the possibility to find the
starting point for the sewing program. In an alterna-
tive embodiment (not shown), instead of using the
first disc 31 with its related sensor 33 and the
stroke-end lever 34, thé machine 1 can be equipped
with an éncoder associated with the conveying shaft 16
and opératiyely' connected to the electronic control

card 21.
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The sgewing machine described above further comprises

' means for detecting the position 40 of needle 18 with

respect to the fabric. Said means 40 enable to acti-
vate thée second actuating means 15 and therefore the
fabric-conveying means 17 and the stitch-building
means in tﬁe time lapse in which needle 18 is outside
said fabric. Preferably, said means for detecting the
position 40 of needle 18 comprise a second disc 41
mounted onto the lowe; shaft 6 and "integral with the
latter in its fotary movement, having a suitable angu-
lar opening 42, as can be seen in Figure 4, coxrre-
sponding to the pésition in which the mneedle 18 lies
outside the fabric. Said angular opening 42 is de-
tected by at least one second position sensor 43
operatively connected to the electronic control card
21 (Figures 3 and 6).

A preferred embodiment of the sewing machine 1 accord-
ing to the invention also comprises sealing means 50,
advantageously activated by the operator by means of a
pushbutton 54. It should be pointeéd out that “sealing”
refers to the éxécution of two or more overlapping
gtitches, to beé made as a rule at seéam beginning and
at seam end so as to prevent seam from getting loose.
Preferably, said means 50 make use of the components

of the means for detecting the position 40 of needle
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18. Therefore, when the operator acts wupon the
pushbutton 54, the second sensor 43 of the means for
detectihg the position 40 of needle 18 is activated
and reads the position of the opening 42 of the second
disc 41 (Figure 6). The signal sent by the second sen-
sor 43 tells the électronic control card 21 to invert
tHe motion of the secondary motor 11 so as to push
fabric back. As an alternative, sealing could be exe-
cuteduby means 50 that are not connected to the means
for detecting the position 40 of needle 18. In such a
case the lower shaft 6 would be equipped with a fur-
ther disc having an opening, operating with a further
position sensor for detecting said opening and suita-
bly conhected to thé electronic control card 21.

A further charactérizing element of the present sewing
machine 1 consists in needle-cleaning means 60. They
advantageously comprise a third disc 61 with an open-
ing 62 mounted onto the lower shaft 6, and at least
one third position sensor 63 for detecting the posi-
tion of the opening 62 of the disc 61, which is also
operatively connected to the electronic control card
21. More to the point, this third sensor 63 detects
the opening 62 of the third disc 61rwhen the needle 18
lies in the 1owe£ dead point of its stroke every two

operating cycles, i.e. when the needle 18 has ended
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its descending step together with the thread and is
going up‘discharged. Saild sensor 31 starts - obviously
through the control card 21 - cleaning devices 64 act-
ing upon needle 18 in the lower dead point of its
stroke (Figure 3a and 3b). When operating, they gener-
ate onto the needle 18 a sort of air jet 65 that keeps
needle 18 and thread clean since, due for instance to
thiread waxing, dirt and dust particles build up on the
needle’s eye, thus reducing frictions and therefore
breaking possibilities. Still according to the inven-
tion, the meedle plate 9 is preferably modified. In
particular, the opening 10 through which needle 18
moves is closed for about % of its length so as to
make the stitch softer and more suitable for manufac-
turing particular items of clothing, such as men’s
jackets and coats. Said plate 9 can be used also with
known sewing machipes.

In the light of the above description, the sewing ma-
chine 1 according to the invention works as follows.
At startup the main motor 3 is activated and induces a
continuougs rotary movement on the lower 6 and upper
shaft 7.

When the operator acts upon the pushbutton 35, the
first sensor 33 detects the opening 32 of the first

dis¢ 31 and sends this information to the control card
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21, so as to define the starting point for the sewing
program that has been set. As an alternative, the
starting point can be defined thanks to an encoder, as
was saild above.

Simultaneously, the second sensor 43 detects the angu-
lar opening 42 on the second disc 41 and enables the
electronic control card 21 to identify the time lapse
during which the needle 18 lies outside the fabric.
Now the electronic card 21 processes information re-
ceived by the first 33 and by the second sensor 43 and
information input by the operator thropgh the user in-
terface 22 and activates suitably, i.e. when the nee-
dle 18 lies outside the fabric, the secondary motor 11
and therefore the conveying shaft 17 and the conveying
means 17. Depending on the position of the needle 18,
also the stitch-building means 8 operating with the
lower 6 and upper shaft 8 are then shifted.

During the motion of the needle 18, the third sensor
63 detects the opening 62 of the third disc 61 so that
the control card 21 activates the devices for needle
cleaning 64 every time the latter lies in the lower
dead point of its stroke after descending together
with the thread.

When, as a rule at seam beginning or at seam end, the

operator acts upon the pushbutton 54 for sealing, the :
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secohd sensor 43 detects the position of the opening
42 of the second disc 41 and sends a signal to the
electronic control card 21. This signal is construed
as an order to invert the direction of motion of the
conveying shaft 16.by means of the secondary motor 11,
so as to push the fabric back and make one or more
stitches overlapping those made previously.

In practice, any material and size can be used depend-
ing on the various needs.

Moreover, all details can be replaced by technically
equivalent elements.

The invention has important advantages. First of all,
the integration of electronic devices into the machine

has resulted in a series of positive effects. Firstly,

‘the introduction of the secondary motor 11 controlled

by its control means instead of the complex system of
mechanical devices characterizing conventional ma-
chines has enabled to maké machine structure simpler,

easy to bé carried out and durable. Secondly, the use

of electronic devices allows to in¢rease much the

flexibility of the sewing machine. Thus, stitch length
can be chosen in a broader size iﬁterval: the de-
scribed machine can indeed make stitches with a length
of 0.5 mm to 15 mm, whereas conventional machines make

stitches with a maximum length of 7 mm. Moreover, a

PCT/IT2005/000070
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seam made up of stitches having different - lengths can
be executed, which would be impossible with mechani-
cally actuated machines, as in hand-made seams. A fur-
ther important advantage consists in that the sewing
machine described above, thanks to its flexibility,
enables to meet customers’ needs and regquests to a
higher degree. Finally, it allows to adapt the ele-

gance. and value of hand-made seams to series produc-

tion.
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CLAIMS
1. A sewing machiﬁe (1) comprising:
a frame (2),
a main motor (3) mounted onto said frame (2),
5 first actuating means (5) for stitch building,
main driving means (4) for transmitting movement
from said main motor (3) to said first actuating means
(5),
stitch-building means (8) operatively associated
10 with said first actuating means (5),
fabric-conveying means (17) for shifting said fab-
ric onto which said stitches are made from said
stitch—building means (8), and
second actuating means (15) for said conveying
15 means (17);
characteriéed in that it further comprises:
a secondary motor (11) mounted onto said frame,
control means (20) acting upon said secondary motor
(11) for controlling its operation, and
20 secondary driving means (12) for transmitting move-
ment from said secondary motor (11) to said second ac-
tuating means (15).
2. The sewing machine (1) according to the preceding
claim, characterized in that said secondary motor -(11)

25 ig an electric motor.
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3. The sewing machine (1) according to claim 2, char-
acterized in that said secondary motor (11) is a step-
by-steb motor.

4. The sewing machine (1) according to claim 3, char-
acterized in that said secondary motor (11) has inner
control devices for detecting the angular operating
position of said secondary motor (11).

5. The sewing machine (1) according to claim 3, char-
acteri;ed in that it further comprises an encodér
operatively connected to said secondary motor (11) and
td said control means (20).

6. The sewing machine (1) according to claim 3, char-
acterized in that it further comprises an encoder
operatively connected to said second actuating means
(15) and to said control means (20).

7. The seéwing machine (1) ac¢cording to any of the
preceding claims, characterized in that said secondary
driving means (12) comprise at least two pulleys (13)
and at least one belt (14).

8. The sewing machine (1) according to claim 7, char-
acterized in that said at least two pulleys (13) and
sald at least one belt (14) are-toothed.

9. The sewing machine (1) according to any of the
preceding claims, characterized in that said control

means (20) comprise an electronic programmable control
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card (21).

10. The sewing machine (1) according to claim 9,
charac;terized in that said control means (20) further
comprise means for setting sewing parameters- (22) by
an operator.

11. The sewing machine (1) according to any of the
preceding claims, characterized in that said first ac-
tuating means (5) comprise a lower shaft '(6) associ-
ated with said main driving means (4), and an upper
shaft (7) associated with said lower shaft (6) and
acting upon said stitch-building means (8) .

12. The sewing machine (1) according to any of the
preceding claims, characterized in that said stitch-
building means (8) comprise at least one needle plate
(9) having at least one opening (10) and associated
with said frame (2), and a needle (18) moving "inside
said at least one ~opening (10) of said needle plate
(9) .

13. The sewing machine (1) accordinhg to any of the
preceding claims, characterized in that said second
actuating means (15) comprise a conveyiﬁg shaft (16)
acting upon said means for conveying said fabric (17).
14. The sewing machine (1) according to any of the

preceding claims, characterized in that it further

comprises means for detecting the angular position .....
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(30) of said conVeying' shaft (16) for defining the
starting position of a sewing program that hgs been
set.

15. The sewing machine (1)‘ according to claim 14,
chargcterized in that said means for detecting the an-
gular position (30) of said conveying shaft (16) com-
prise a first disc (31) mounted onto said conveying
shaft (16) and having a through hole (32) and at least
one first position sensor (33) detecting the poéition
of said hole (32)\of said first disc (31) and opera-
tively'connected to said electronic control card (21).
16. The sewing machine (1) according to c¢laim 15,
characterized in that said means for detecting the an-
gular position (30) of said conveying shaft (16) fur-
ther comprise a stroke-ené. lever (34) mounted onto
said conveying shaft (16) so as to prevent said con-
veying shaft (16) from making a complete rotation on
itself.

17. The sewing méchiné (1) according to claim 14,

characterized in that said means for detecting the an-

" gular position (30) of saild conveying shaft (16) com-

prise a first encoder associated with said conveying
shaft (16) and operatively connected to said elec-
tronic control card (21).

18. The sewing machine (1) according to any of the

PCT/IT2005/000070
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preceding claims, characterized in that i1t further
comprises means for detecting the position (40) of
said needle (18) with respect to said fabric, associ-
ated with said lower shaft (6) so as to activate said
second conveyance actuating means (15).

19. The sewing machine (1) according to claim 18,
characterized in that said means for detecting the po-
sition (40) of said needle (18) comprise a second disc
(41) mounted onto said lower shaft (6) and moving in-
tegrally with said lower shaft (6) and having an angu-
lar opening (42) corresponding to the position in
which said needle (18) lies outside said fabric, and
at least one second position sensor (43) detecting the
position of said angular opening (42) of said second
disc (41) and operatively connected to said electronic
control card (21).

20. The sewing machine (1) according to any of the
preceding claims, characterized in that it further
comprises sealing means (50) associated to said lower
shaft (6).

21. The sewing machine (1) according to claim 20 if
dependent on claim 19, characterized in that said
sealing means (50) comprise said second disc (41) of
said means for> detecting the position (40) of said

nheedle (18) and said at least one second position sen-
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sor (43) of said means for detecting (40) the position
of said needle (18), which can be activated by said
operator and detect the position of sgaid opening (42)
of said second disc (41) and operatively connected to
said electronié control card (21).

22. The sewing machine (1) according to any of the
preceding claims, characterized in that it further
comprises meang for cleaning (60) said needle (18) as-
sociated with said stitch-building means (8).

23. The sewing machine (1) according to claim 22,
characterized in that said meang for cleaning (60)
said needle (18) comprise a third disc (61) mounted
onto said lower shaft (6) and having an opening (62),‘
at least one third position sensor (63) for detecting
the position of said opening (62) of said third disc
(61), representing the condition in which said needle
(18) lies in a lower dead point of its stroke every
two operatirng cycles, and operatively connected to
said electronic control card (21), and cleaning de-
vices (64) actuated by said electronic control card
{21) and acting upon said needle (18) in said lower
déad point.

24. Tk;e sewing machine (1) preferably according to
any of the preceding claims, characterized in that

. said opening (10) of said needle plate (9) has a
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length below 5 mm for obtaining a softer stitch.
25. Textile manufactured items, characterized in that
they are provided with seams obtained with a sewing

machine (1) according to any of the preceding claims.
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