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(57)  Aquilting machine which comprises a frame (1)
composed of a first beam (2) arranged horizontally
above a cloth (7) to be quilted and a second beam (3)
arranged below the cloth (7), the beams (2,3) being pro-
vided with respective guides (8,9;24,25) for the carriag-
es (10,11;20,21) for supporting sewing heads (12,13)
and, respectively, a hook assembly (18,19) of at least
two stitchers (14,15), one (15) of which is provided with

Quilting machine with variable-spacing stitchers

means for moving one of the sewing heads (13) and the
hook assembly (19) synchronously and along the same
path and with the same orientation, the carriages (11,21)
that support the sewing head (13) and the hook assem-
bly (19) of a first stitcher (15) supporting respective mo-
tor elements (46,48,50;47,49,51) for the synchronous
movement of the carriages (10,20) that support the sew-
ing head (12) and the hook assembly (18) of the second
stitcher (14).
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Description

[0001] The present invention relates to a quilting ma-
chine with variable-spacing stitchers.

[0002] It is known that a quilting machine comprises
a cloth supporting carriage and a plurality of stitchers
which quilt the cloth according to a preset pattern.
[0003] In quilting machines, the cloth supporting car-
riage and the stitchers perform relative movements
which allow the sewing needle to move on the cloth with
two degrees of freedom in order to form a line of stitches
that follows the intended path.

[0004] In quilting machines, the stitchers are mounted
on a frame which comprises a first beam which lies
above the cloth and a second beam which is parallel to
the first beam and lies below the cloth.

[0005] The first beam supports a guide for the sewing
head of the stitcher, while the second beam supports a
guide for the so-called hook assembly.

[0006] In order to allow the sewing needle to act in
cooperation with the hook assembly, mechanical trans-
missions and/or electrical connections are provided so
that the sewing needle moves in step, and in perfect ver-
tical alignment, with the hook assembly during its move-
ments over the cloth.

[0007] Conventional quilting machines have operat-
ing limitations when it is necessary to manage a plurality
of stitchers operating independently of each other so
that each one follows an individual path. Because of
these difficulties, the stitchers are mostly rigidly con-
nected to each other and can follow only parallel paths.
[0008] The aim of the presentinvention is therefore to
provide a quilting machine without suffering the conven-
tional drawbacks, i.e., which comprises a plurality of
stitchers which can be actuated so that they operate in-
dependently of each other in order to trace converging
and diverging lines of stitches.

[0009] This aim is achieved by a quilting machine
which comprises a frame composed of a first beam ar-
ranged horizontally above a cloth to be quilted and a
second beam arranged below said cloth, said beams
being provided with respective guides for carriages for
supporting a sewing head and, respectively, a hook as-
sembly of at least two stitchers, one of which being pro-
vided with means for moving the sewing head and the
hook assembly synchronously and along the same path
and with the same orientation, characterized in that the
carriages that support the sewing head and the hook
assembly of a first stitcher support respective motor el-
ements for a synchronous movement of the carriages
that support the sewing head and the hook assembly of
the second stitcher.

[0010] Further characteristics and advantages of the
present invention will become apparent from the de-
scription that follows of a preferred embodiment, illus-
trated only by way of non-limitative example in the ac-
companying drawing, wherein the only figure is a per-
spective view of a supporting frame for two stitchers of
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a quilting machine.

[0011] With reference to the above figure, the refer-
ence numeral 1 designates a frame of a quilting ma-
chine, which is composed of two horizontal beams 2 and
3 which are mutually superimposed and are connected,
at their opposite ends, by two respective vertical up-
rights 4 and 5.

[0012] The beams 2 and 3 and the uprights 4 and 5
enclose an opening 6 through which a cloth 7 to be quilt-
ed is fed. For the sake of clarity in presentation, it is as-
sumed that the cloth 7 is stretched horizontally on a
frame (not shown) which is movable in a longitudinal di-
rection A at right angles to the frame 1.

[0013] Two mutually parallel cylindrical bars 8 and 9
are fixed to the ends of the upper beam 2 and are spaced
from the beam. The bars 8 and 9 form a guide along
which carriages 10 and 11 are slideable along a trans-
verse path B which is perpendicular to the path A; such
carriages support sewing heads 12 and 13 of two stitch-
ers, generally designated by the reference numerals 14
and 15. The sliding of each carriage on the bars 8 and
9is performed by two pairs of free rollers, the upper ones
being designated by the reference numeral 16 and the
lower ones being designated by the reference numeral
17. The rollers 16 and 17 are provided with a groove
along their peripheral region and tangentially engage
above and below the bars 8 and 9.

[0014] The stitchers 14 and 15 comprise hook assem-
blies 18 and 19 which are actuated synchronously with
the respective sewing heads 12 and 13. The hook as-
semblies are mounted on carriages 20 and 21 which,
thanks to upper slotted wheel pairs 22 and lower slotted
wheel pairs 23, are slideable on two bars 24 and 25
which are fixed, by means of their opposite ends, to the
lower beam 3, parallel to the upper parts 8 and 9.
[0015] The stitchers 14 and 15 are moved along the
transverse path B above the cloth 7 by mechanically
connecting the carriages 10 and 20 of the stitcher 14 to
the respective carriages 11 and 21 of the stitcher 15 and
synchronously actuating such carriages.

[0016] The carriages 11 and 21 are actuated by
means of a flexible and inextensible belt 26, made for
example of steel, whose ends are fixed to two L-shaped
elements 27 and 28, the L-shaped element 27 being rig-
idly fixed to the carriage 11. The other L-shaped element
28 is provided with a threaded stem 29 which protrudes
toward the L-shaped element 27 and is guided through
two brackets 30 and 31 which are fixed to the carriage
21.

[0017] A nut 32 with arespective lock nut are screwed
onto the end of the stem 29 that protrudes beyond the
bracket 30, so as to provide a screw-type expander
which tensions the belt 7 by acting on the L-shaped el-
ement 28.

[0018] The belt 7 is wound in a closed loop around
four guiding pulleys 33, 34, 35 and 36 and a driving pul-
ley 37. The guiding pulleys 33-36 are arranged at the
corners of an imaginary rectangle at the opposite ends
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of the beams 2 and 3. The driving pulley 37 is supported
on the upright 3 between the pulleys 34 and 36, so that
the belt 26 runs along a zigzag path with four parallel,
superimposed and co-planar portions 38, 39, 40, 41, the
portions 38 and 40 thereof moving in the same direction,
which is opposite to the direction of the portions 39 and
41.

[0019] The carriage 21 of the stitcher 15 is fixed to the
portion 40 by a clamp 42, so that the two carriages 11
and 21 move correspondingly in the direction of actua-
tion of the belt 26.

[0020] For the actuation of the belt 26, the pulley 37
is provided with a ring gear 43 with which there meshes
a pinion 44 of an electric motor 45 which is mounted on
a bracket (not shown) which cantilevers out from the
frame 1.

[0021] Motion is transmitted from the stitcher 15 to the
stitcher 14 by two reversible electric motors 46 and 47
which are mounted on the carriages 11 and 21 and
whose shafts are constituted by threaded rods 48 and
49 having the same pitch, extending between the por-
tions 38, 39 and 40, 41 of the belt 26, and being parallel
to the bars 8, 9 and 24, 25.

[0022] The threaded rods are engaged in female
threads 50, 51 which are fixed to the carriages 10, 20 of
the stitcher 14. The motors 46, 47 are controlled so as
to move with the same angular speed in the same di-
rection.

[0023] The operation of the quilting machine is evi-
dent from the above description. When the motors 46
and 47 are not moving, control of the motor 45 allows to
move the quilting machine 15 in one direction or the oth-
er along the transverse path B and therefore to also
move in the same direction, by means of the rods 48
and 49, the quilting machine 14, so as to provide two
parallel lines of stitches on the cloth 7.

[0024] However, by actuating the motors 46 and 47 it
is possible to simultaneously move the carriages 10, 20
of the stitcher 14 towards or away from the correspond-
ing carriages 11 and 21 of the stitcher 15, keeping the
sewing head 12 in perfect vertical alignment with the re-
spective hook assembly 18. Accordingly, the stitchers
14 and 15 can be moved mutually closer or further apart
during their relative movement with respect to the cloth
and can form two lines of stitches which follow any con-
vergent or divergent path with respect to each other.
[0025] In the practical embodiment of the quilting ma-
chine, numerous modifications and variations are pos-
sible within the scope of the same inventive concept.
For example, it is possible to install a third stitcher on
the guides 8, 9, 24, 25 which is controlled like the stitcher
14 by providing on the carriages 11, 21 of the stitcher
15 two additional motors which drive two threaded rods
engaging, with a threaded coupling, respective female
threads which are fixed on the carriages of the third
stitcher. Advantageously, the female thread is of the
ballscrew type. Another embodiment uses, instead of
the threaded rods 48 and 49, respective racks which
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have one end fixed to the carriages 10 and 20 and mesh
with pinions which are keyed on the output shafts of the
motors 46 and 47.

[0026] All the details may furthermore be replaced
with other technically equivalent elements.

[0027] In practice, the materials employed, as well as
the dimensions, may be any according to requirements
and the state of the art.

[0028] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly
such reference signs do not have any limiting effect on
the interpretation of each element identified by way of
example by such reference signs.

Claims

1. A quilting machine which comprises a frame (1)
composed of a first beam (2) arranged horizontally
above a cloth (7) to be quilted and a second beam
(3) arranged below said cloth (7), said beams (2, 3)
being provided with respective guides (8, 9; 24, 25)
for carriages (10, 11; 20, 21) for supporting sewing
heads (12, 13) and, respectively, a hook assembly
(18, 19) of at least two stitchers (14, 15), one (15)
of which being provided with means for moving one
of the sewing heads (13) and the hook assembly
(19) synchronously and along a same path and with
a same orientation, characterized in that the car-
riages (11, 21) that support said one of the sewing
heads (13) and the hook assembly (19) of a first
stitcher (15) support respective motor elements (46,
48, 50; 47, 49, 51) for synchronous movement of
the carriages (10, 20) that support another one the
sewing heads (12) and the hook assembly (18) of
the second stitcher (14).

2. The quilting machine according to claim 1, charac-
terized in that said motor elements comprise elec-
tric motors (46, 47) which are supported on the sup-
porting carriages (11, 21) of said one of the sewing
heads (13) and of the hook assembly (19) of said
first stitcher (15) and are adapted to actuate respec-
tive threaded rods (48, 49) which are parallel and
are rotatably engaged in female threads (50, 51)
which are supported on the carriages (10, 20) that
support said another one of the sewing heads (12)
and the hook assembly (18) of the second stitcher
(14).

3. The quilting machine according to claim 1, charac-
terized in that said motor elements comprise elec-
tric motors which are supported on the carriages
(11, 21) that support said one of the sewing heads
(13) and the hook assembly (19) of said first stitcher
(15) and are adapted to actuate respective racks
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which are parallel and have an end which is fixed
to the carriages (10, 20) that support said another
one of the sewing heads (12) and the hook assem-
bly (18) of said second stitcher (14).

The quilting machine according to claim 2, charac-
terized in that for the actuation of said first stitcher
(15) there is a flexible and inextensible belt (26)
which has a point (27) fixed to a carriage (11) of said
first stitcher (15) and wound in a closed loop around
four guiding pulleys (33, 34, 35, 36) and a driving
pulley (37), said guiding pulleys (33, 34, 35, 36) be-
ing arranged on said frame (1) at the corners of an
imaginary rectangle and said driving pulley (37) be-
ing arranged between two superimposed guiding
pulleys (34, 36) so that said belt (26) winds along
four parallel, co-planar and superimposed portions
(38, 39, 40, 41) which move in a same direction in
pairs, the carriages (11, 21) for supporting said one
of the sewing heads (13) and, respectively, the hook
assembly (19) of said first stitcher (15) being fixed
to two (38, 40) of said portions which move in the
same direction.

The quilting machine according to claim 4, charac-
terized in that two electric motors (46, 47) of the
reversible type are mounted on said carriages (11,
21), their shafts comprising threaded rods (48, 49)
which have the same pitch and are parallel to said
portions (38, 39, 40, 41) of the belt (26) and are en-
gaged in female threads (50, 51) which are fixed to
the carriages (10, 20) that support said another one
of the sewing heads (12) and the hook assembly
(18) of said second stitcher (14), said electric mo-
tors (46, 47) being controlled so as to move said
carriages (10, 20) with the same speed and in the
same direction.

The quilting machine according to claim 4, charac-
terized in that two electric motors (46, 47) of the
reversible type are mounted on said carriages (11,
21), their shafts being provided with pinions which
mesh with racks which are parallel to said portions
(38, 39, 40, 41) of the belt (26) and have ends which
are fixed to the carriages (10, 20) that support said
another one of the sewing heads (12) and the hook
assembly (18) of said second stitcher (14), said
electric motors (46, 47) being controlled so as to
move said carriages (10, 20) with the same speed
in the same direction.

The quilting machine according to claim 5, charac-
terized in that it comprises a third stitcher which is
controlled by providing, on the carriages (11, 21) of
said first stitcher (15), two additional motors for ac-
tuating two threaded rods which engage, with a
screw coupling, respective female threads which
are fixed to the carriages that support the sewing
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head and the hook assembly of said third stitcher.

The quilting machine according to claim 2, charac-
terized in that said female threads (50, 51) are of
the ballscrew type.

The quilting machine according to claim 4, charac-
terized in that said driving pulley (37) is provided
with a ring gear (43) with which the pinion (44) of
an actuation motor (45) meshes.
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