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Description

[0001] The present invention relates to a control lev-
erage mechanism for tuck-in devices for weaving ma-
chines and, in particular, for tuck-in devices whose work-
ing head is alternately movable in the direction of the
warp, during each weft insertion cycle.

FIELD OF THE INVENTION

[0002] Devices for selvedge formation, briefly named
in the field as "tuck-in devices", consist of mechanical,
electrical, pneumatic devices, or combinations thereof,
which are used in shuttle-less looms to form a false sel-
vedge (so defined in contrast to the actual selvedge that
is formed in shuttle looms) along the lateral edge of the
fabric being weaved, securely fixing the weft-ends pro-
jecting laterally from the piece of fabric after the insertion
and cutting operations of the weft threads.

[0003] This operation is achieved by means of a tuck-
in device working head which, with various possible me-
chanical, electronic, pneumatic, or mixed operating
modes, grabs the free weft-end of the last inserted weft,
immediately after the shed closure and the reed beating-
up on that weft, and reinserts it immediately in the shed,
thus anticipating both the shed closure and the reed beat-
ing-up on the next weft, so that the weft-end itself is held
permanently in position between the warp yarns along
with said subsequent weft, thus allowing the formation
of the selvedge, as an alternative to the free fringe of
weft-ends, with considerable advantages in terms of sta-
bility and strength of the edges of the fabric during sub-
sequent fabric processing and manipulations.

[0004] Tuck-in devices are more frequently equipped
with a fixed working head and are positioned on both
sides of the piece of fabric that is machined alongside
the reed. Since often one or more pieces having a re-
duced width are woven at the same time on the full width
of the loom, in order to allow the positioning of the tuck-
in device with a fixed working head inside the loom shed,
it is obviously necessary to shorten or cut the reed in two
or more parts, otherwise there would be a mechanical
interference between the reed and the tuck-in device dur-
ing the movement of the reed.

[0005] The tuck-in devices provided with a travelling
working head - in the following also briefly named as "trav-
elling-head tuck-in devices" - solve this problem thanks
to the fact that their travelling-head is provided with an
alternating movement in the direction of the warp yarns,
which allows the backward movement of said working
head during the reed beating-up step and the subsequent
quick forward movement of the same in the immediately
following step. It is therefore possible to operate these
tuck-in devices with an entire reed, i.e. a reed extending
over the whole width of the loom regardless of the size
and the number of pieces of fabric simultaneously worked
on the loom.
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STATE OF THE PRIOR ART

[0006] Fixed-head tuck-in devices having different
structures and driving systems are disclosed, for exam-
ple, in EP 0286443, US 4905740 and US 2006/0207676.
[0007] Well-known in the field is then a travelling-head
tuck-in device made by SULTEX AG, which does not
appear to have been patented, wherein the movement
of the working head of the tuck-in device, movable on
linear sliding guides, was derived from the main move-
ment of the loom (and in particular from the movement
of the sley) by means of a linkage comprising an articu-
lated quadrilateral and a cam. Said cam was suitable to
cause the desired law of motion of the tuck-in device
travelling-head.

[0008] The travelling-head of the tuck-in device dis-
closed in the aforementioned patent was then made in-
tegral, according to a previously-known arrangement, to
a weft cut-off device, so that it would follow the head of
the tuck-in device in its alternating motion in the longitu-
dinal direction, so as to perform weft cutting at the se-
lected time, after weft insertion in the shed. The control
of said cutting device was independent of the control of
the travelling-head of the tuck-in device and was normally
performed by a pneumatic or electrical device.

[0009] Finally, EP-2176455 discloses a method for
forming a selvedge, wherein the travelling tuck-in device
is integrally fixed to the reed and thus moves in synchro-
nism with the same. Although this solution is of simple
and compact construction, it has a major disadvantage
because it offers a too short permanence time of the tuck-
in device in the useful area for picking the weft-end and
reintroducing it into the shed. This operation cannot
therefore be performed correctly, and selvedge formation
is irregular.

BRIEF DESCRIPTION OF THE INVENTION

[0010] The technical solution disclosed by the Sultex
travelling-head tuck-in device, briefly described above,
is still the one which offers the best textile results, i.e.
allows the formation of an excellent-quality selvedge, but
has some mechanical drawbacks that the presentinven-
tion intends to overcome.

[0011] Afirstcritical point of the control of the travelling-
head of the above shown tuck-in device lies in the linear
guides on which the travelling-head of the tuck-in device
slides. These guides are in fact delicate components that
generally require a lubrication system or, at least, regular
greasing operations to provide a regular performance
and a satisfactory life span, in order to prevent wear from
appearing too quickly, as well as to avoid the formation
of clearances which reduce the reliability of the device.
[0012] A second critical point can be seen in the cam
system per se, andis related to the need to provide proper
lubrication, or at least a regular greasing of the cam fol-
lowers. Moreover, such cam followers pose serious reli-
ability issues in this kind of applications.
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[0013] Athird drawback is finally connected to the nec-
essary arrangement of a separate control for the weft
cutter. In fact, pneumatic cutting devices have delayed
response issues which complicate their handling. Elec-
tric-type servocontrols, which have a completely satis-
factory functionality, still have high costs and are de-
manding from the hardware and software implementa-
tion point of view.

[0014] Accordingly, a first object of the present inven-
tionis to provide a travelling-head tuck-in device provided
with a newly conceived control which does not require
the use of cylindrical guides to obtain the alternate trans-
lational movement of the travelling-head.

[0015] A second object of the present invention is the
elimination of a system involving the use of any cam sys-
tem to generate the alternate motion of the travelling-
head.

[0016] A further additional object of the present inven-
tion is finally to provide a tuck-in device wherein the weft
cutting operation can be performed without the use of
pneumatic or electric actuators, to achieve a simpler and
more cost-effective construction.

[0017] All of these objects are achieved, according to
the present invention, by means of a control leverage
mechanism of a travelling-head tuck-in device for weav-
ing looms having the features defined in claim 1. Other
preferred features of this control leverage mechanism of
a travelling-head tuck-in device are defined in the sec-
ondary claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Further features and advantages of the control
leverage mechanism of a tuck-in device according to the
presentinvention willanyhow become more evident from
the following detailed description of a preferred embod-
iment of the same, given by mere way of non-limiting
example and illustrated in the accompanying drawings,
wherein:

Fig. 1isaschematic perspective view of the leverage
mechanism of the invention, seen from the right side
of the loom;

Fig. 2is a schematic perspective view of the leverage
mechanism of Fig. 1, seen from the left side of the
loom;

Fig. 3 is a schematic front elevational view, from the
right side of the loom, of the leverage mechanism of
the invention and of the loom sley from which said
leverage mechanism takes its movement, when the
sley - and the reed fixed thereto - is in the weft beat-
ing-up position and the travelling-head of the tuck-
in device is therefore in a fully advanced position;
Fig. 4 is a view similar to Fig. 3 with the sley and the
travelling-head of the tuck-in device in a fully retract-
ed position, to bring said travelling-head in alignment
with the newly introduced weft; and

Figs. 5 and 6 are views respectively similar to Figs.
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4 and 3, from the left side of the loom.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0019] In the following description, the terms "forward"
and "advancement" are always intended as referring to
the advancement direction of the fabric on the loom, cor-
responding to the beating-up movement of the reed. The
terms "back" and "backward" obviously refer to the op-
posite direction. The right and left side of the loom are
referred to the position normally occupied by the weaver,
i.e. facing the loom from the side of the same from which
the fabric being weaved comes out.

[0020] In a first embodiment, the control leverage
mechanism of a tuck-in device according to the present
invention, in order to achieve the above highlighted first
and second objects, comprises a first articulated quad-
rilateral Q1, whose end hinges 1 and 2 (Fig. 5) are integral
to the loom and which takes the alternate movement from
the sley S of the loom. In fact, the same sley S forms the
first lever of the articulated quadrilateral Q1, which then
comprises a short forward-transmission connecting rod
L1 and a long terminal lever L2, hinged on the end hinge
2, integral with the body of the tuck-in device C. The ar-
ticulated quadrilateral Q1 therefore comprises said two
hinges 1, 2 fixed with respect to the loom, and two mov-
able hinges 3, 4 connecting the connecting rod L1 re-
spectively to the sley S, through a fork support 5, and to
the terminal lever L2. The fork support 5, in a per-se
known manner, is slidable on a guiding rail integral with
the sley S and can be secured in any desired position
along the same.

[0021] According to the main feature of the present in-
vention, the travelling-head T of the tuck-in device is in-
tegral with the lever L2, at an approximately central po-
sition of the same. The first articulated quadrilateral Q1
has therefore the function of taking the movement from
the sley S to generate the rotation of the lever L2 on the
hinge 2 through the connectingrod L1 and, consequently,
the alternate movement of the travelling-head T. Such
movement of the tuck-in device occurs therefore along
a circle arc having its centre in the hinge 2.

[0022] Due to space reasons, the lever L2 extends to-
wards the upper part of the loom, so as to make it easier
and quicker to position the tuck-in device on the respec-
tive guiding rails, one of which is fixed in relation to the
loom, while the other is integral with the sley S. This ar-
rangement is not, however, necessary; in view of the ex-
isting spaces in the loom, the terminal lever L2 could thus
also develop in other directions. As mentioned above,
the lever L2 has a considerable length; preferably this
length is equal to or greater than the length of the lever
formed by the sley S, and precisely that portion of the
sley between the hinge 1 and the hinge 3. Due to this
reason, the movement of the travelling-head of the tuck-
in device T takes place along a circle arc wide enough
to form a satisfactory approximation of the rectilinear mo-
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tion typical of the known guided travelling-head tuck-in
devices. Therefore, the above described leverage mech-
anism so replaces the cylindrical guides of such known
devices, with obvious simplification and a drastic reduc-
tion of maintenance interventions.

[0023] All the hinges 2, 3 and 4 of the leverage mech-
anism preferably comprise double bearings to allow for
an easy centring of the lever mechanism when position-
ing the tuck-in device on the loom and also a clearance-
free movement ofthe lever L2 which carries the travelling-
head T during the operation of the loom.

[0024] Thanks to the above shown arrangement, the
stroke of the travelling-head T of the tuck-in device has
a much smaller length than that of the reed P fixed on
the top of the sley, depending on the different distance
of these two devices from the respective rotation centres.
By carefully designing the length of the connecting rod
L1, the length and shape of the terminal lever L2 and the
position on the same of the travelling-head of the tuck-
in device, itis thus possible to obtain a forward movement
of the travelling-head T during the reed beating-up (Figs.
3 and 6) sufficient to avoid any interference with the reed,
while during the backward movement of the sley S the
travelling-head T performs a much more limited run of
the reed P (Figs. 4 and 5), thus staying for a longer time
in the useful area for the formation of the selvedge, i.e.
atthe insertion point of the weft. Further, the arrangement
of the levers L1 and L2 is such that said levers, or more
precisely the segments connecting the respective rota-
tion centres, are approximately perpendicular to each
other, when the reed P is beating-up the weft, so that at
the beginning of the backward movement of the reed P
the travelling-head T has its maximum speed, and then
slows down when it approaches the area were the tuck-
ing-in can be effectively performed.

[0025] Thanks to the operation of the articulated quad-
rilateral Q1, the movement of the sley S is transferred to
the travelling-head T in a suitably modulated manner,
and precisely with a reduced movement length, with a
reduced average speed and with a relative stay time in
the tucking-in working area longer than the approaching
and displacement time of the travelling-head T with re-
spect to said area.

[0026] In the first embodiment of the control lever
mechanism of the presentinvention, as described above,
the cutting of the weft is performed by means of an elec-
trical servocontrol M, integral with the body C of the tuck-
in device, which operates a lever 6 controlling the cutting
device adjacent to the travelling-head T of the tuck-in
device.

[0027] In a second embodiment of the control lever
mechanism of the present invention, not shown in the
drawings, the electrical servocontrol M is absent and the
operation of the cutting device is instead operated by a
second articulated quadrilateral, which takes movement
from the lever L2 of the first articulated quadrilateral, sim-
ilarly to what is disclosed in patent application EP-
3073003 on behalf of the same Applicant, which content
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is herewith enclosed by reference. Thus, the third object
of the present invention can also be achieved.

[0028] Itis understood, however, that the invention is
not to be considered as limited by the particular arrange-
ments illustrated above, which represent only exemplary
implementations of the same, but different variants are
possible, all within the reach of a person skilled in the art,
without departing from the scope of the invention itself,
which is exclusively defined by the following claims.

Claims

1. Control leverage mechanism of a travelling-head (T)
tuck-in device for a weaving loom characterized in
that it comprises an articulated linkage (5, L1, L2)
connecting a fixed point (2) of the loom and the loom
sley (S), the travelling-head (T) of said tuck-in device
being integrally carried by an element of said linkage
(5, L1, L2).

2. Control leverage mechanism of a travelling-head (T)
tuck-in device for a weaving loom as in claim 1,
wherein said linkage comprises a first articulated
quadrilateral (Q1), whose end hinges (1, 2) are fixed
to the loom, which takes the alternate movement
from the loom sley (S) and transfers said alternate
movement, suitably modulated, to a terminal lever
(L2) hinged to one of said end hinges (2), said ter-
minal lever (L2) integrally carrying said travelling-
head (T) of the tuck-in device.

3. Control leverage mechanism of a tuck-in device ac-
cording to claim 2, wherein said articulated quadri-
lateral (Q1) includes said sley (S), a forward-trans-
mission connecting rod (L1) and said terminal lever
(L2).

4. Control leverage mechanism of a tuck-in device ac-
cording to claim 3, wherein said forward-transmis-
sion connecting rod (L1) is hinged by means of two
moving hinges (3, 4) respectively to the sley (S) and
to the terminal lever (L2) .

5. Control leverage mechanism of a tuck-in device ac-
cording to claim 4, wherein said forward-transmis-
sion connecting rod (L1) has a small length and is
hinged by means of said moving hinge (3) on a fork
support (5) which can be fixed in an adjustable po-
sition along a guiding rail integral to the sley (S).

6. Control leverage mechanism of a tuck-in device ac-
cording to claim 5, wherein said terminal lever (L2)
has a length equal to or greater than the distance
between the fixed hinge (1) of the sley (S) and the
moving hinge (3) integral to said sley (S).

7. Control leverage mechanism of a tuck-in device ac-
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cording to claim 6, wherein said forward-transmis-
sion connecting rod (L1) and said terminal lever (L2)
or, more specifically, the segments connecting the
respective rotation centres of said levers, are ap-
proximately mutually perpendicular, at the reed (P)
beating-up.

Control leverage mechanism of a tuck-in device ac-
cording to claim 6, wherein the fixed hinge (2) of the
terminal lever (L2) is arranged above the moving
hinge (4) connecting said lever (L2) to the forward-
transmission connecting rod (L1).

Control leverage mechanism of a tuck-in device ac-
cording to any of the preceding claims, further com-
prising an electrical servocontrol (M), integral to the
fixed body (C) of the tuck-in device, for the operation
of a cutting device integral to the travelling-head (T)
of the tuck-in device.

Control leverage mechanism of a tuck-in device ac-
cording to any of the preceding claims, further com-
prising a second articulated quadrilateral, taking its
movement from said first articulated quadrilateral
(Q1), and controlling the operation of said cutting
device integral to the travelling-head (T) of the tuck-
in device.

Control leverage mechanism of a tuck-in device ac-
cording to any of the preceding claims, wherein the
hinges on which said terminal lever (L2) and said
forward-transmission connecting rod (L1) are pivot-
ed, comprise double bearings
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