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(54) Operative head for a sewing machine

(67)  Operative head for a sewing machine, which
comprises a storage area (7) rotatably actuatable to ro-
tate on the support structure (2) of the head in order to
assume different angular positions and provided with two
or more vertical guide tubes (8) arranged along a coaxial
circular trajectory with respect to the rotation axis and
each housing a needle-carrier rod (6). The first kinematic
movement mechanism (3) of the needle (4) comprises a
control rod, (9) which extends at the circular trajectory.
The storage area (7) is controlled to rotate in order to
selectively bring each needle-carrier rod (6) in an oper-

ative position in which through first coupling means (10)
it is mechanically engaged to the control rod (9). There
is also provided a thread tensioner group (24) provided
with two or more thread guide levers (25) housed be-
tween the shoulders (30) of a slidable carriage (29) adapt-
ed to selectively move each thread guide lever (25) ata
work window (31), in which through second coupling
means (32) it is mechanically engaged to a movement
lever (28) of a second kinematic movement mechanism
(27) susceptible to follow the first kinematic movement
mechanism of the needle (4).
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Description

Field of application

[0001] The present invention refers to an operative
head for a sewing machine, according to the preamble
of the main independent claim.

[0002] The head in question advantageously intended
to be used inindustrial sewing machines, of the automatic
or semi-automatic type, operating with or without the help
of a sewing operator with respect other fabrics of different
material, such as for example cotton, skin and synthetic
materials, as well as with threads of different colors and
dimensions and materials such as nylon or cotton.
[0003] The head in question thus applies to the sector
of the manufacturing industry for the for making sewing
machines or accessories and parts of sewing machines.

State of the art

[0004] Traditionally known in the market are operative
heads mounted on a sewing machine provided with a
single sewing needle susceptible to sew with un thread
unwound from a reel the fabrics that move below it. For
the purpose, the needle is cyclically guided with kinemat-
ic movement mechanism back and forth to traverse the
fabrics, to release the sequence of required points ther-
eon.

[0005] It is known that, especially on off-ground pro-
duction lines with very repetitive operations, the head
moves automatically, due to a memorized actuation sys-
tem of the pantographic type within a working space de-
limited by a template. The previously ironed fabric is
made to advance al beneath the needle in proximity of a
pressure foot, mounted on the operative head at the nee-
dle, by a drawing mechanism, which usually uses grip-
ping elements that grip the lower side of the fabric drag-
ging it beneath the foot.

[0006] Evenformore automated production lines there
is felt the need of changing the color of the thread used
(for example for a production of the same model of gar-
ment having different colors) or changing the type of
thread (for example in the production of airbags in which
there are used threads of nylon, mixed or made of cotton
depending on the type of airbag to be sewn).

[0007] Currently, in order to change the thread with
another different color or material, the sewing heads re-
quired replacing the thread starting from the reel, before
unarming the entire line where the thread is used i.e. up
to the eye of the needle, passing through a thread ten-
sioner. Such sewing head of the known type and it con-
ventionally requires extremely long times for replacing
the thread thus stopping production which has a negative
impact on the production process.

[0008] With the aim of overcoming this problem there
is known a sewing machine provided with two distinct
operative heads which can be used selectively by linearly
moving the drawer that supports them between two dif-
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ferent positions.

[0009] Such operative head also revealed some draw-
backs.

[0010] A first drawback lies in the fact that it is quite
expensive given that it substantially requires the use of
two heads instead of one.

[0011] A second drawback lies in the fact that there
can be managed only two different needles, when the
needs that are observed in the production process usu-
ally require the possibility of using more than two needles.
[0012] A third drawback lies in the fact that both heads
use a single thread tensioner and hence the thread
changing operation, for example for mounting a thread
with different color or characteristics, remains long and
tedious given that it is however needed to unarm the
thread tensioner from the previous thread and arm it
again with the new thread.

[0013] It is known from patent US 2007/0074646 a
sewing machine provided with a operative head compris-
ing a turning drum which carries several needles (sup-
plied with corresponding threads) and is operated to ro-
tate around a vertical rotation axis in order to place in an
operative position the needle supplied with the selected
thread for weaving.

[0014] More in detail, each needle is fixed to a corre-
sponding moving rod which is susceptible, when it is
placed in the operative position by the turning drum, to
engage a carriage which is positioned alongside of the
drum and is actuated to slide on a vertical guide for mov-
ing cyclically the needle during weaving operations.
[0015] Adrawbackofthe machine describedinthe pat-
ent US 2007/0074646 lies in the fact that the operative
head cannot perform reliably the change of the thread in
particular since the carriage engages with difficulty the
moving rod of the needle placed in the operative position.

Description of the invention

[0016] In this situation, the main object of the present
invention is to overcome the drawbacks of the prior art
by providing an operative head for a sewing machine,
which allows changing the thread and/or the needle to
be used, in a simple and quick manner.

[0017] Anotherobjectof the presentinvention is to pro-
vide an operative head for a sewing machine, which al-
lows changing the work setting with different fabrics in a
simple and quick manner.

[0018] Anotherobjectof the presentinvention is to pro-
vide an operative head for a sewing machine, that is ex-
tremely safe for the operators and highly reliable in use.

Brief description of the drawbacks

[0019] The technical features of the invention, accord-
ing to the aforementioned objects, are clearly observable
from the contents of the claims outlined above and the
advantages thereof shall be clearer in the description that
follows, provided with reference to the attached draw-
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ings, which represent a purely exemplifying and non-lim-
iting embodiment, wherein:

- figure 1 shows a first top perspective view of the op-
erative head for a sewing machine, subject of the
present invention;

- figure 2 shows a second top perspective view of the
operative head for a sewing machine, subject of the
present invention;

- figure 3 shows a third bottom perspective view of the
operative head for a sewing machine, subject of the
present invention, according to an embodiment in
particular in the provision of second drive means;

- figure 4 shows a lateral view of the operative head
for a sewing machine, subject of the present inven-
tion according to the aforementioned embodiment;

- figure 5 shows a front view of the operative head for
a sewing machine, subject of the present invention
according to the aforementioned embodiment;

- figure 6A shows a first perspective view of an en-
larged detail of the operative head for a sewing ma-
chine of figure 1 with some parts removed for a better
observation of others, regarding a storage area for
holding needle carrier rods;

- figure 6B shows a second perspective view of the
detail of the operative head for a sewing machine of
figure 1 with some parts shown transparent for a bet-
ter observation of others, regarding a storage area
for holding needle carrier rods;

- figure 7A shows a sectional lateral view of a detail
of the operative head for a sewing machine subject
of the present invention, regarding the first coupling
means for mechanically connecting the control rod
to the needle-carrier rod with respect to each other;

- figure 7B shows a sectional lateral view of a detail
of the operative head for a sewing machine subject
of the present invention, regarding a storage area
with, inserted in a rod control tube thereof and the
needle-carrier rod with respect to each other, joined
by a first coupling means;

- figure 8 shows a lateral view of the operative head
for a sewing machine subject of the presentinvention
with some parts removed to show the movement
mechanisms of the needles and thread guide levers;

- figure 9 shows a lateral section view, carried out ac-
cording to a vertical plane, of an enlarged detail of
the operative head for a sewing machine of figure 1,
regarding the engagement between a slidable car-
riage and a thread guide lever;

- figure 10 shows a front view of the operative head
for a sewing machine of figure 1 according to a sec-
tion carried out along a vertical plane at the slidable
carriage and the thread guide levers;

- figures 11A and 11B show two transverse sectional
views carried out according to a horizontal plane of
a detail of the operative head for a sewing machine
subject of the present invention regarding the stor-
age areafor holding the needle carrier rods arranged
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in two different angular positions;

- figures 12A and 12B show two front views of the
operative head for a sewing machine subject of the
present invention with the support carriage and the
thread guide levers arranged in two different posi-
tions;

- figures 13A and 13B show two views of the operative
head for a sewing machine subject of the present
invention with some parts removed for a better ob-
servation of the others, with a provided support ring
respectively in substitution position, with the needles
projecting from a storage area, and in safety position,
with the needles retracted in such storage area;

- figures 14A and 14B show two further views of the
operative head for a sewing machine subject of the
present invention represented in the only portion ar-
ranged in proximity of the storage area with the latter
in transparency better showing the needle carrier
rods held therein, the support ring being respectively
arranged in substitution position, with the needles
projecting from a storage area, and in safety position,
with the needles retracted in such storage area.

Detailed description of a preferred embodiment

[0020] With reference to the attached drawings the op-
erative head for a sewing machine subject of the present
invention was indicated in its entirety with 1.

[0021] The aforementioned head 1 may be mounted,
in a per se entirely conventional manner, on an industrial
sewing machine, whether of the entirely automatic type
without utilizing the operator, or of the semi-automatic
type operating with the help of an operator.

[0022] The fabricis made to advance, in a known man-
ner, below a pressure foot of the fabric (not illustrated)
mounted on the operative head at the needle, by a fabric
drawing mechanism, which usually uses grippers which
grip the drawing it under the foot.

[0023] The aforementioned operative head 1 shall be
adapted to sew a fabric which advances below it with an
intermittent motion with subsequent steps, inserting the
needle into the fabric when it is temporarily stationary
and with continuous motion by inserting the needle into
the fabric during its advancement motion.

[0024] The term "fabric" shall be used to indicate one
or more flexible sheet-like elements intended to be con-
nected with respect to each other with the sewing points,
whether superimposed or arranged adjacent to each oth-
er, distinct of part of a single sheet and constituted by
various types of material such as, by way of example:
cotton, skin or synthetic fiber.

[0025] Usually, in case of automatic sewing machines
a system for controlling the trajectory to be sewn is of the
known pantograph type with templates for delimiting the
area to be sewn.

[0026] The system for drawing the fabric, same case
applying to the system for controlling the trajectory are
well known to a man skilled in the art and they may be
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entirely conventional and thus will not be described here-
inafter.

[0027] According to the embodiment illustrated in the
attached figures, the operative head 1 for a sewing ma-
chine subject of the present invention comprises a sup-
port structure 2 which is fixed being susceptible to be
rigidly mounted on the framework of the sewing machine
(not illustrated in its entirety).

[0028] The head 1 is thus provided in an entirely con-
ventional manner with a first kinematic movement mech-
anism 3 for guiding atleastone sewing needle 4 cyclically
with a back and forth movement through at least one
fabric so as to attain a succession of sewing points with
at least one thread.

[0029] The first kinematic movement mechanism 3 of
the needle 4 may be obtained according to any kinematic
sequence of the known type, and thus it shall not be de-
scribed in detail given that it is known to a man skilled in
the art. It turns into a final vertical movement of a needle
4 between a top dead centre and a bottom dead centre
and it may, for example, provide for the use of drive shaft
bearing an eccentric which actuates one or more con-
necting rods adapted to slide a control rod associated to
the needle 4 along a vertical track as better described
hereinafter.

[0030] Obviously, in the case where the needle 4
should follow the fabric, the needle shall assume a move-
ment made up of a vertical movement and a horizontal
movement.

[0031] According to the idea on which the present in-
vention is based, the head 1 comprises a storage area
7, which is mounted rotatably on the support structure 2
and it is actuatable to rotate around a vertical rotation
axis Y in order to assume different angular positions P1-
P4 (where in figures 11A and 11B there are illustrated
the positions P1, P3 given that the others are easily de-
ducible without requiring further graphic description).
[0032] Itis provided with two or more guide tubes 8, in
particular formed by vertical through holes, which are ar-
ranged along a coaxial circular trajectory with respect to
the rotation axis Y.

[0033] Each of the guide tubes 8 housed a needle-
carrier rod 6 bearing, mounted at the lower part thereof,
the corresponding needle 4.

[0034] Preferably, the aforementioned storage area 7
is a rigid body for example made of cast iron obtained
through casting substantially cylindrical substantially op-
erating like a revolver. According to the preferred em-
bodimentillustrated in the attached figures there are pro-
vided four guide tubes 8 with respect to each other
spaced by about 30-60 degrees so that the rotation pro-
vided for the storage area 7 may advantageously be of
the order of 90-180 degrees.

[0035] Each needle-carrier rod 6 may bear a needle of
different type, for example for operating with fabrics of
different type, or it may be mechanically and operatively
associated to a thread of different mechanical character-
istics or of different color, as better clarified hereinafter.
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[0036] The aforementioned first kinematic movement
mechanism 3 comprises a control rod 9, which extends
along a vertical extension axis Y’, parallel to the rotation
axis Y of the storage area 7.

[0037] The aforementioned control rod 9 has an angu-
lar position fixed and predefined with projection on a hor-
izontal plane R passing through the storage area 7 (for
example, for the sake of simplicity, reference shall be
made to the plane R having - as the laying plane - the
upper face of the storage area 7) which intercepts the
circular trajectory traversed by the needle carrier rods 6.
[0038] The storage area 7 isin turn actuatable to rotate
around its vertical rotation axis Y, between the aforemen-
tioned angular positions P1-P4 in order to selectively
bring each needle-carrier rod 6 (through the movement
of the relative guide tubes 8) in an operative position A
arranged aligned below the control rod 9.

[0039] There are thus provided first coupling means
10 susceptible to mechanically connect with respect to
each other the first lower end 9’ of the control rod 9 with
the second upper end 6’ of the needle-carrier rod 6 which
is arranged in the aforementioned operative position A.
[0040] Preferably, the control rod 9 and the needle-
carrier rod 6 are both cylindrical-shaped and with the
same diameter so as to form a substantially continuous
rod after the coupling through the first coupling means 10.
[0041] According to a preferred characteristic of the
present invention, the first coupling means 10 comprise
two engagement portions 10°, 10", a first 10’ associated
to the second upper end 6’ of the needle-carrier rod 6
and a second 10" to the first lower end 9’ of the control
rod 9. The aforementioned engagement portions 10’,
10" are susceptible to be coupled with respect to each
other in relationship form relationship following the rota-
tion movement of the corresponding needle-carrier rod
6 in the operative position A.

[0042] Preferably, the first engagement portion 10’ as-
sociated to the upper end 6’ of the needle-carrier rod 6
is obtained with a first circumferential opening 60 delim-
ited above and below by two first flat faces 61,62, which
are advantageously approached inclined towards the
central rotation axis of the storage area 7 tapering the
first circumferential opening 60.

[0043] Thus, the aforementioned first opening 60 de-
limits a mush-room shaped upper body having the head
63 with the top part face 65, for example flat, and which
defines a constraint undercut for the corresponding sec-
ond engagement portion 10" of the control rod 9. Thus,
such mushroom-shaped upper body has a first shank 64
connected to the head 63 which rises misaligned with
respect to the axis of the needle-carrier rod 6 from the
lower flat face of the opening 60. More in detail, the afore-
mentioned head 63 and the aforementioned first shank
64 each have a convex arc-shaped circumferential face.
[0044] The second engagement portion 10" ofthe con-
trol rod 9 is in turn substantially counter-shaped with re-
spect to the first engagement portion 10’ associated to
the needle-carrier rod 6.
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[0045] For the purpose, the second engagement por-
tion 10" is provided with a second circumferential open-
ing 90 which is delimited by two second inclined flat faces
91, 92 and which is tapered towards the central axis of
rotation of the storage area 7.

[0046] The aforementioned second opening 90 delim-
its a lower base 93 connected through a second shank
94 to the remaining part of the control rod 9. More in
detail, the lower base 93 is inserted into the circumfer-
ential opening 60 with its own bottom face 95 which is
opposite to the first lower flat face 62 of the first circum-
ferential opening 60 and with the second lower flat face
92 of the second circumferential opening 90 which is op-
posite to the first upper flat face 61 of the first circumfer-
ential opening 60. The head 63 of the first engagement
portion 10’ in turn has the top part face 65 opposite to
the second upper flat face 91 of the second circumfer-
ential opening 90 and the first upper flat face 61 opposite
to the second lower flat face 92 of the second circumfer-
ential opening 90.

[0047] More in detail the aforementioned base 93 and
the aforementioned second shank 94 each have a cir-
cumferential concave arc-shaped face for coupling, by
rotation, respectively with the aforementioned first shaft
64 and with the aforementioned head 63 of the first en-
gagement portion 10’.

[0048] The coupling through the first coupling means
10 between the first lower end 9’ of the control rod 9 and
the second upper end 6’ of the needle-carrier rod 6 is
defined with the needle-carrier rod 6 arranged in the op-
erating angular position A, and with the control rod 9,
arranged by the first kinematic mechanism, at the top
dead centre.

[0049] Such top dead centre of the control rod 9 cor-
responds to a top dead centre also of the needle 4 and
of the relative needle-carrier rod 6.

[0050] The rotation of the storage area 7 around its
vertical rotation axis Y, is obtained through first drive
means 11 mounted on the support structure 2. Such first
drive means 11 preferably comprise a vertical drive shaft
12, engaged in a shaft guide bushing 13, and actuated
to rotate by a first motor 14 fixed to the support structure
2. For the purpose, the drive shaft 12 is fixed - at the
lower part - to the storage area 7, coaxially with respect
to its rotation axis Y, and it is mechanically connected at
the upper part to the first motor 14, which commands the
controlled rotation through a logic control unit, of the stor-
age area7,inorderto selectively bring each of the needle
carrier rods 6 in the engagement operative position A
with the control rod 9. The shaft 12 terminates - at the
lower part - with a threaded portion engaged by an ad-
justment ring nut 22 which defines the constraint position
ofthe storage area 7 on the shaft 12 and whichis provided
for adjusting the height of the storage area 7.

[0051] Provided on the storage area of the vertical
thread-pass holes 23 covered by upper and lower trum-
pet-shaped thread guides arranged at the ends of the
holes to prevent the thread from touching the storage
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area thus getting ruined.

[0052] Inordertosupportthem,the needle carrier rods
6, which are not placed in the operative position A, in the
guide tubes 6 there are provided support means associ-
ated to the tubes 8 which are not aligned to the control
rod 9.

[0053] Advantageously, such support means com-
prise a support ring 15, which is mechanically connected
to the support structure 2, arranged coaxially to the drive
shaft 12 internally with respect to the tubes 8 and it is
provided with a circumferential external edge 15’ having
a cut portion 16 arranged at the operative position A.
Such external edge 15’ is engaged with a groove 160
provided in the needle carrier rods 6, obtained at their
radially innermost portion directed towards the central
axis Y of rotation of the storage area 7, when the needle
carrier rods 6 are at angular positions different from op-
erating position A.

[0054] Thus doing, the support ring 15 supports the
needle carrier rods 6 which are not operative preventing
them from falling, while through the cut portion 16 it frees
the sliding of the needle-carrier rod 6 which is in operative
position A and which is moved to slide in the tube 8 of
the storage area 7 by the control rod 9.

[0055] Thus, operatively, when the operator by select-
ing, for example o a keypad, or directly when the logic
control unit of the sewing machine according to the au-
tomatic operating cycles, provide for the needle change
4 to change the type of thread (color and/or material),
the logic control unit of the sewing machine rotatably con-
trols the storage area 7 by actuating the first motor 14
which rotates in a controlled manner up to reaching the
angular position adapted to bring the needle-carrier rod
6 with the selected needle 4, up to the operative position
A. Insuch operative position A, there occurs the mechan-
ical engagement of the needle-carrier rod 6 with the con-
trol rod 9 by engaging the coupling means 10 and simul-
taneously disengaging the needle-carrier rod 6 from the
support means for example constituted by the support
ring 15. At the same time, through the same rotation of
the storage area 7 the needle-carrier rod 6, which was
previously in operative position A, is now disengaged
from the control rod 9, and taken over by support means
to prevent them from slipping off from the relative tube 8.
[0056] Advantageously,the supportring 15is mounted
on the support structure 2 through a linear actuator 17
which through return mechanisms 170 determines the
movement thereof between a safety position 18, in which
the tips of the needles 4 mounted on the needle carrier
rods 6 which are not in operative position A are lifted,
and in particular retracted inside the tubes 8 of the stor-
age area 7, and a substitution position 19, in which the
tips of the needles 4 of the needle carrier rods 6 which
are not in operative position A are lowered, and in par-
ticular extend at the lower part outside the guide tubes 8.
[0057] The return mechanisms 170 in particular com-
prise a rod 171 fixed at the lower part to the support ring
15 passing in a vertical milling thereof and mechanically
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connected to the stem 17’ of the actuator 17 through a
transverse retention block 172.

[0058] The lowered substitution position 19 of is pro-
vided during the operations provided for by the alterna-
tion in operative position A of a needle-carrier rod with
another, while the raised safety portion 18 is provided for
the normal work operations and sewing of the fabric by
the operative head 1.

[0059] The safety position 18 allows the operator not
to interfere with the tips of the needles 4 not operative
when working near the operative needle 4 during the fab-
ric sewing operations.

[0060] Advantageously,inorderto preventthe rotation
of the needle carrier rods 6 in the guide tube 8 when they
are selectively actuated by the control rod 9 with a move-
ment cyclic movement being in the operative position A,
the needle carrier rods 6 and the guide tubes 8 are re-
spectively provided: one with a groove 20, the other with
a rib 21 engaged with respect to each other in form re-
lationship.

[0061] According to a further characteristic of the
present invention, the operative head 1 comprises a
thread tensioner group 24 adapted to fed each needle 4
with a dedicated thread and correctly tensioned by a dis-
tinct thread guide so as to prevent it - upon changing the
needle 4 - to correspond to a tedious operation of setting
up the thread on the new needle 4 through prior unarming
of the previous thread, for example, like in the known art,
by a common thread guide.

[0062] According to the presentinvention to each nee-
dle 4 there is actually advantageously associated a ded-
icated thread-guide contained in the thread tensioner
group 24.

[0063] More clearly, the thread tensioner group 24
comprises two or more thread guide levers 25, each of
which is provided with an eyelet 26 to receive the thread
which is unwound from a corresponding reel (not illus-
trated), and a second kinematic movement mechanism
27 provided with a movement lever 28 selectively me-
chanically couplable with one of the thread guide levers
25 to impart thereto a second back and forth movement
having at least one vertical component between a top
dead centre and a bottom dead centre.

[0064] The thread guide lever 25 is actuated to be
moved by the movement lever 28 with a cyclic following
movement of the needle 4 mounted on the needle-carrier
rod 6 in operative position A, in order to feed it with the
thread under tension which passes through the eyelet 26
of the corresponding thread guide lever 25.

[0065] Actually, in a per se entirely conventional man-
ner, the two mechanisms 3 and 27 of moving the needle
3 and the thread guide 25 are constrained with respect
to each other mechanically in the cyclic movement and
exploit a common driving means (not illustrated). Also
the second kinematic movement mechanism 27 is not
illustrated in detail in this description being per se entirely
known to a man skilled in the art.

[0066] The thread tensioner group 24 further compris-
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es a carriage 29 provided with a plurality of parallel shoul-
ders 30. Between each pair of shoulders 30 there is
housed a corresponding thread guide lever 25.

[0067] The carriage 29 is susceptible to slide on the
support structure 2 in order to selectively bring each
thread guide lever 25 at a work window 31, in which
through second coupling means 32 itis mechanically en-
gaged to the movement lever 28 of the second kinematic
movement mechanism 27.

[0068] Advantageously, the second coupling means
32 comprise two portions shaped in form relationship 32,
32" one 32’ associated to the thread guide lever 25 and
the other 32" to the movement lever 28 of the second
kinematic movement mechanism 27. The two shaped
portions 32’, 32" are susceptible to be engaged with re-
spect to each other following the linear movement of the
thread guide lever 25, guided by the carriage 29, in the
work window 31.

[0069] The second coupling means 32 are advanta-
geously susceptible to engage the two shaped portions
32’, 32" with the thread guide lever 25 arranged in the
work window 31 and at the aforementioned top dead cen-
tre.

[0070] The translation movement of the carriage 29 to
selectively move each thread guide lever 25 at the work
window 31 and allow the engagement thereof with the
movement lever 28 is obtained through second drive
means 33 mounted on the support structure 2. Such sec-
ond drive means 33 preferably comprise a worm screw
36 and a second motor 34 fixed to the support structure
2 mechanically connected to the worm screw 36 to rotate
itaround its longitudinal development axis. More in detail,
the worm screw 36 is mounted rotatably between two
spaced and parallel walls 35 which delimit the travel of
the carriage 29 and it is engaged with at least one nut
(not illustrated) integral to the carriage 29. The second
motor 34 by actuating the worm screw 36 in rotation con-
trols the precise movement and in a controlled manner,
through the logic control unit, of the carriage 29 so as to
selectively move each thread guide lever 25 at the work
window 31.

[0071] According to a variant embodiment illustrated
in figures 3-5 the second motor 34 is in axis with the worm
screw 36 while according to the embodiment of the re-
maining figures, in particular as shown in figures 1 and
2, the motor 34 rotates the worm screw 36 through belt
transmission means 37.

[0072] There are provided means for guiding the move-
ment of the carriage 29, for example comprising a sliding
wall of the carriage 29 on a fixed wall of the support struc-
ture 2 or comprising a horizontal guide rod 38 mounted
fixed between the two parallel walls 35 and fittingly pass-
ing in a hole obtained on the carriage 29 and in particular
in aligned holes on the lateral walls of the carriage 29.
[0073] Such guide means counter the rotation of the
carriage 29 around the axis of the worm screw 36 thus
allowing the carriage 29 to perform just a simple trans-
lation.
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[0074] In addition, there is provided at least one pair
of support rods 39, which are fixed to the support struc-
ture 2 so as to have the relative free ends 40 opposite
and aligned. Such rods 39 extend through the carriage
29 starting from the parallel walls 35 traversing provided
aligned holes obtained respectively on the shoulders 30
and on the thread guide levers 25 up to reaching with the
free ends 40 thereof the limit of the work window 31, to
support the thread guide levers 25 outside the work win-
dow 31 i.e. when the thread guide levers 25 are not en-
gaged and supported by the movement lever 28.
[0075] Preferably, according to the examples of the at-
tached figures, there are provided two pairs of support
rods 39 for example arranged one on the other.

[0076] In addition, advantageously, such two pairs of
support rods have different length (for example the lower
pair being longer than the upper one) for engaging/dis-
engaging the holes of the thread guide levers 25 in dif-
ferent positions during the movement of the carriage 29.
Advantageously, the free ends 40 of the support rods 30,
faced towards the work window 31, are with tapered
shape.

[0077] To each needle 4 of a needle-carrier rod 6 there
corresponds a thread prearranged on a corresponding
thread guide lever 25 of the thread tensioner group 24.
[0078] Thus, operatively upon selecting a needle 4 the
logic control unit controls the rotation of the storage area
7 to bring the needle-carrier rod 6 which mounts the se-
lected needle 4 in the operative position A, and also con-
trols the translation of the carriage 29 to bring the thread
guide lever 25 associated to the thread of the selected
needle 4, at the work window 31.

[0079] Upon reaching the window 31 the thread guide
lever 25 is progressively engaged with the relative move-
ment rod 28 and it is progressively disengaged from the
support rods 39 whose tapered shape simultaneously
allows the thread guide lever 25, which should be re-
placed, tobe progressively inserted on the rods 39 placed
on the side towards which the carriage 29 is sliding. In
addition, the clearance allowed by the tapered shape of
the free ends 40 of the support rods 39 allows adjust-
ments in the engagement between the two portions
shaped in form relationship 32’, 32" one 32’ associated
to the thread guide lever 25 and the other 32" to the move-
ment lever 28. Such clearance, useful for the engage-
ment between the two shaped portions 32’, 32" is facili-
tated by the possibility of rotation of the thread guide lever
25 which is entering into the work window 31 around the
rod of the pair of longer aligned rods 39, given that the
thread guide lever 25 is already partly disengaged from
the other rod of the pair of shorter aligned rods 39.
[0080] Thus,the operative headthus conceived attains
the preset objects.

[0081] Advantageously due to the present invention
the needle and thread change times are extremely short,
i.e. in particular in the order of a few seconds and they
do notrequire a particular intervention of operators given
that the entire change operation is managed through a
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control logic which acquiring the angular position of the
main drive axis synchronizes the actuation respectively
of the storage area which carries the needle carrier rods
and the slidable drawer of the thread-tensioner.

Claims

1. Operative head for a sewing machine, which com-
prises:

- a fixed support structure (2), susceptible to be-
ing mounted on said sewing machine:

- at least one sewing needle (4) susceptible to
sew, with at least one thread, at least one fabric
that moves below it;

- a first kinematic movement mechanism (3),
which guides said sewing needle (4) cyclically
with back-and-forth movementthrough said fab-
ric;

characterized in that it comprises:

- astorage area (7) rotatably actuatable to rotate
on said support structure (2) around a rotation
axis (Y) in order to assume different angular po-
sitions (P1-P4), provided with two or more guide
tubes (8) arranged vertically along a circular tra-
jectory thatis coaxial with respectto said rotation
axis (Y), each of such tubes (8) housing a nee-
dle-carrier rod (6) bearing, on the lower part
thereof, a corresponding needle; said first kine-
matic movement mechanism (3) comprising a
controlrod (9), which is extended along a vertical
extension axis (Y’) arranged to intercept said cir-
cular trajectory; said storage area (7) being ac-
tuatable to rotate around said rotation axis (Y)
in order to selectively bring each said needle-
carrier rod (6) to an operative position (A)
aligned below said control rod (9);

- first coupling means (10) susceptible to me-
chanically connect the first lower end (9’) of said
control rod (9) together with the second upper
end (6’) of said needle-carrier rod (6) in said op-
erative position (A).

2. Operative head according to claim 1, characterized
in that said first coupling means (10) comprise two
engagement portions (10’, 10"), one associated with
the second upper end (6’) of said needle-carrier rod
(6), and the other associated with the first lower end
(9) of said control rod (9), and susceptible to being
engaged with each other in a form relationship at
said operative position (A).

3. Operative head according to claim 1 or 2, charac-
terized in that said control rod (9) is actuated by
said first kinematic movement mechanism (3) with
back-and-forth movement having at least one verti-
cal component between atop dead center and a bot-
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tom dead center; said first coupling means (10) being
susceptible to engage the first lower end (9’) of said
control rod (9) with the second upper end (6’) of said
needle-carrier rod (6), with said control rod (9) ar-
ranged at said top dead center and with said needle-
carrierrod (6) arranged in said operative position (A).

Operative head according to claim 1, characterized
in that it comprises first drive means (11) for rotating
said storage area (7) around said rotation axis (Y),
which comprise a vertical drive shaft (12) fixed to
said storage area (7) coaxially with respect to said
rotation axis (Y), a first motor (14) mounted on said
support structure (2), mechanically connected to
said drive shaft (12) in order to selectively command
the rotation of said storage area (7), in a controlled
manner, between angular positions (P1-P4) that are
each adapted to arrange a needle-carrier rod (6) in
said operative position (A).

Operative head according to any one of the preced-
ing claims, characterized in that one of said needle-
carrier rods (6) and said guide tubes (8) is provided
with a groove (20) and the other is provided with a
rib (21), such groove and rib engaged with each other
in order to prevent the rotation of each said needle-
carrier rod (6) in said corresponding guide tube (8).

Operative head according to any one of the preced-
ing claims, characterized in that said storage area
(7) is associated with a support ring (15) coaxial with
the rotation axis (Y) of said storage area (7), such
support ring (15) provided with a cut portion (16) at
said operative position (A) and with a circumferential
edge (15’) thatis engaged in an internal groove (160)
obtained in said needle-carrier rods (6), with the lat-
ter placed in angular positions different from said op-
erative position (A), in order to support said needle-
carrier rods (6) in said guide tubes (8).

Operative head according to claim 6, characterized
in that said support ring (15) is actuatable to be
moved between a safety position (18), in which the
tips of the needles (4) of the needle-carrier rods (6)
which are not in operative position (A) are in a raised
position, in particular retracted inside the guide tubes
(8) of said storage area (7), and a substitution posi-
tion (19), in which the tips of the needles (4) of the
needle-carrier rods (6) which are notin operative po-
sition (A) are lowered, in particular being extended
on the lower part to the outside of said guide tubes

(8).
Operative head according to any one of the preced-
ing claims, characterized in that it comprises at

least one thread tensioner group (24) comprising:

- two or more thread guide levers (25), each of
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10.

1.

12.

which provided with an eyelet (26) for receiving
the thread that is unwound from a corresponding
reel;

- a second kinematic movement mechanism
(27) provided with a movement lever (28) selec-
tively mechanically couplable with a thread
guide lever (25), susceptible to follow the move-
ment of the needle (4) mounted on said needle-
carrier rod (6) in operative position, in order to
feed it with the thread under tension of said cor-
responding thread guide lever (25);

- a carriage (29) provided with a plurality of par-
allel shoulders (30) between which said thread
guide levers (25) are housed; said carriage (29)
being susceptible to slide on said support struc-
ture (2) in order to selectively bring each said
thread guide lever (25) to a work window (31),
in which by means of second coupling means
(32) such lever is mechanically engaged to the
movement lever (28) of said second kinematic
movement mechanism (27).

Operative head according to claim 8, characterized
in that said second coupling means (32) comprise
two portions shaped in a form relationship (32’, 32"),
one associated with the thread guide lever (25) and
the other associated with the movement lever (28)
of said second kinematic movementmechanism (27)
and susceptible to being engaged with each other
at said work window (31).

Operative head according to claim 9, characterized
in that said thread guide lever (25) is actuated by
said second kinematic movement mechanism (27)
with a second back-and-forth movement having at
least one vertical component between a top dead
center and a bottom dead center; said second cou-
pling means (32) being susceptible to engage said
two shaped portions (32’, 32") in a form relationship,
with said thread guide lever (25) arranged at said
work window (31) and at said top dead center.

Operative head according to claim 8, characterized
in that it comprises second drive means (33) for
translating said carriage (29) in front of said work
window (31), which comprise a worm screw (36) en-
gaged with said carriage (29), a second motor (34)
fixed to said support structure (2) mechanically con-
nected to said worm screw (36) in order to command
said carriage (29) tobe movedin a controlled manner
to selectively bring each said thread guide lever (25)
to said work window (31).

Operative head according to any one of the claims
from 8 to 11, characterized in that it comprises at
least one pair of support rods (39), which are fixed
to said support structure (2) and are extended
through aligned holes obtained on said shoulders
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14.
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(30) and on said thread guide levers (25) up to said
work window (31), in order to support said thread
guide lever (25) outside said work window (31).

Operative head according to claim 12, character-
ized in that said support rods (39) are provided with
a free end (40) directed towards said work window
(31) with tapered shape.

Operative head according to claim 12 or 13, char-
acterized in that it comprises two pairs of support
rods (39), which have different lengths for engag-
ing/disengaging the holes of said thread guide levers
(25) in different positions during the movement of
said carriage (29).
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