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Description

[0001] The present invention concerns a weft pre-
senting device for looms.

[0002] As known, in looms of the type with grippers
one or more weft yarns are inserted, by a pair of grippers
with reciprocating motion cooperating at the centre of
the shed, into the ordered and parallel sequence of warp
yarns forming the shed.

[0003] The weft yarn insertions, and the exchanges
of position of the warp yarns obtained through the weave
devices, suitably follow one another and lead to the
forming of the desired fabric. The need thus arises to
insert into the warp shed a certain sequence of weft
yarns which, according to the fabric being produced,
may differ in colour, type and count.

[0004] For this purpose, in gripper looms, the use of
"presenting devices" has now become common and
widespread: they consist of devices performing the
function to select the weft yarns to be inserted, and
present them to the carrying grippers which provide for
their insertion. Such devices substantially comprise one
or more rods provided, at their working end, with an eye-
let through which is let a respective weft yarn: the move-
ment of the rods involves shifting the eyelets and thus
the position of the corresponding weft yarns sliding
therethrough. The weft yarns are thereby alternately
shifted from a position of rest, away from the trajectory
of the gripper, into a "presenting"” position in which they
can be caught by the carrying gripper and carried to-
wards and into the warp shed.

[0005] In the past, wide use has been made of me-
chanical presenting devices, which could ideally be split
up in two parts: a moving unit, apt to perform a recipro-
cating straightaway motion thanks to appropriate kine-
matic mechanisms and/or suitable cams coupled with
the working motion of the loom, and a selecting unit apt
to select the specific rod, out of the weft yarn carrying
rods, which has to be shifted by the moving unit. Such
mechanical presenting devices involve however differ-
ent drawbacks:

- The motion law to present each weft yarn is a fixed
law; to change said law it is necessary to replace
some mechanical elements or carry out some man-
ual adjustments; consequently, each time one
needs to change the type of article being woven, it
is necessary to substantially operate on the me-
chanics of the device;

- The fixed coupling between loom and presenting
device sets limits in their mutual positioning - in that
it requires a specific kinematic chain involving spe-
cial planning requirements - and prevents the pre-
senting device from working independently from the
loom, forcing to adopt complicated procedures, in
order to move the weave machine independently
from the presenting device, when the loomis in slow
running conditions and while resetting the steady
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state.

- Finally, the mechanical selection units are rather
noisy and bulky, such as to hamper the weaver's
work on the loom and the insertion of the weft yarns
into the eyelets of the weft carrying rods.

[0006] To overcome these drawbacks or at least part
thereof, in the last years presenting devices have been
conceived, in which the movement of the rods can be
made independent from the working motion of the loom,
in that a fixed mechanical coupling no longer exists be-
tween them.

[0007] The EP-A1-598.264, in the name of PICANOL
N.V., discloses a presenting device wherein the single
rods are independently controlled by electric motors,
through cam mechanisms.

[0008] This solution, however, also involves a number
of drawbacks.

[0009] The electric motors do not perform continuous,
but alternate rotations, in one direction and in the other,
between a position corresponding to the top dead center
and a position corresponding to the bottom dead center
of the respective rod. Hence, the adjustment of such mo-
tors requires a complicated electronic control system.
[0010] Furthermore, the head of the rod, namely its
end connected to the cam mechanism, follows a curved
trajectory involving the surrounding area: it is thus nec-
essary to provide for a sufficient lateral spacing between
one rod and the next, in order to prevent a mutual inter-
ference thereof. For this purpose the EP-A1-598.264
provides for the single rods, with the respective drive
mechanisms, to be mounted on corresponding support
plates, so as to form modules positioned one next to the
other without any interferences: it is evident that such a
multiple presenting device covers on the whole a con-
siderable space sidewise, which - as already stated - is
highly undesirable.

[0011] Finally, the trajectory of the rod eyelet end is
not rectilinear, but is also curved. This, besides deter-
mining bounds in the mutual arrangement of the rods,
forces to adopt oscillating guide bushes, which may
cause seizures and jammings and which anyhow rep-
resent a delicate and costly component.

[0012] EP 0 362 089 discloses an articulated drive
mechanism in which two drive rods are connected each
other and with an eccentric pin of a motor by using spa-
tial bearings; the presenting rod driven by said mecha-
nism is constrained against lateral forces by two sliding
bushes.

[0013] The EP-B1-461.524, in the name of the
present Applicant, discloses a presenting device where-
in the rods are singly controlled by electric linear motors.
The overall dimensions of a multiple presenting device,
constructed according to the teachings of said patent,
can be limited (especially in one of the two embodiments
described therein) because the rods follow completely
rectilinear trajectories, with no mutual interference, and
the electric linear motors cover a rather limited specific
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space. Nevertheless, the use of electric linear motors
does not always prove satisfactory, both in terms of.
costs and due to difficulties of adjustment and of control.
[0014] The object of the present invention is to thus
supply a weft presenting device apt to fully overcome
the aforecited drawbacks, and particularly a device al-
lowing to singly control each weft yarn presenting rod,
both in synchronism with the working motion of the loom
and independently therefrom, while simultaneously pro-
viding an easy control of the device, a simple and eco-
nomic structure and, at the same time, a modularity and
compactedness which allow to obtain a multiple pre-
senting device involving minimum overall dimensions
and competitive costs.

[0015] Said objects are reached with a device to se-
lect and present weft yarns to a carrying gripper in looms
- of the type comprising a set of rods having an eyelet
to let the weft yarns through, rod guiding elements and
a rotary driving motor for each rod - in which exact
straight-line guide mechanisms are interposed between
the driving motors and said rods.

[0016] Further characteristics and advantages of the
presenting device according to the invention will anyhow
be more evident from the following detailed description
of a preferred embodiment thereof, given by way of ex-
ample and illustrated on the accompanying drawings, in
which:

Fig. 1 is a diagrammatic side elevation showing an
example of gripper loom on which is mounted the
presenting device according to the invention;

Fig. 2A is a partial front elevation of the presenting
device according to the invention;

Fig. 2B is a longitudinal section view along the line
I-1 of fig. 2A;

Fig. 3 is a diagrammatic front elevation showing
how a loom gripper interacts with the presenting de-
vice of the invention shown in its whole;

Figs. 4A, 4B and 4C are, respectively, a longitudinal
part section view, a side elevation and a front ele-
vation of a preferred embodiment of the exact
straight-line guide mechanism according to the in-
vention; and

Fig. 5is afront elevation, with partially removed por-
tions, showing the two end-of-stroke positions (a)
and (b) of arod forming part of the presenting device
according to the invention.

[0017] As shown in fig. 1, the weft presenting device
is positioned in correspondence of the loom side of weft
yarn insertion. It comprises a set of weft carrying rods 1
provided, at their working end 1a (figs. 2A and 2B) with
an eyelet 2 to let the weft yarn through, said rods 1 being
guided into guide bushes 3. As illustrated in fig. 3, the
shifting of a rod 1 leads the corresponding weft yarn T,
sliding through the respective eyelet 2, to interfere with
the trajectory followed by the loom carrying gripper N,
so as to allow this latter to clamp said weft yarn and in-
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sert it into the warp shed.

[0018] As shown infig. 2B, each rod 1 of the present-
ing device is connected, through its head 1b, to an outlet
member 10 of a driving mechanism 11 controlled by a
respective electric motor M. The motor M is preferably
an electric step-by-step motor.

[0019] According to the invention, the driving mecha-
nism 11 reproduces an exact straight-line guide. Though
there are different possibilities to conceive an exact
straight-line guide, the mechanism 11 of the present in-
vention is preferably that illustrated in figs. 4 and 5.
[0020] As shown in detail in fig. 4A, a housing C - on
which the electric step-by-step motor M is mounted -
contains the elements forming the exact straight-line
guide. A rotor 12, rotatably mounted on a bearing 13, is
fixed to the outlet shaft 14 of the electric motor M. A plan-
etary gear 15 is rotatably mounted on the rotor 12 by
way of a support spindle 15a positioned parallel, but ec-
centric, in respect of the rotation axis of the shaft 14.
The gear 15 has an external toothing 16 meshing with
an internal gear 17 applied into or formed in one piece
with the housing C. Onto an end of the spindle 15a there
is fixed a supporting block 18, from which axially projects
the outlet member 10 of the mechanism 11 in the form
of a pin.

[0021] Said driving mechanism 11, suitably dimen-
sioned, allows to change the purely rotary motion of the
motor shaft 14 into a reciprocating straightaway motion
of the pin 10 (figs. 4B and 4C); in fact, the rolling of the
planetary gear 15 over the internal gear 17 leads the pin
10 to follow a rectilinear trajectory (fig. 4C) while spin-
ning, thus performing a full rotation for each rotation of
the motor shaft 14. The pin 10 follows a law which is
perfectly sinusoidal in time, if the rotation of the electric
motor M is continuous and constant, but it may follow
different laws by suitably controlling the electric motor
M.

[0022] The great advantage of this mechanism 11 is
to be able to perform a reciprocating straightaway mo-
tion without the help of cam mechanisms, or other type
of eccentrics, which forcedly require to reverse the ro-
tation of the motor in order to obtain a reciprocating mo-
tion. This results into a substantially easy control of the
motor M, thereby reaching a first object of the present
invention.

[0023] Furthermore, the perfectly rectilinear move-
ment of the rods allows to adopt fixed bushes 3 - rather
than oscillating bushes, as in prior art - thereby reaching
a second object of the present invention.

[0024] Fig. 5 illustrates the two opposite positions of
the planetary gear 15, in correspondence of the two end-
of-stroke positions of the rod 1. In particular, with the
assembly of fig. 5 the rod 1 performs a straightaway mo-
tion along a vertical axis (in respect of the plane of the
drawing).

[0025] By suitably keying the block 18 onto the spindle
15a it is possible to obtain rectilinear displacements of
the rods 1 along axes inclined in respect of the vertical
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axis - as shown in fig. 3 - so as to draw close, in a same
weft presenting device, various rods positioned accord-
ing to straight convergent lines. Fig. 3 shows a weft pre-
senting device with nine rods, wherein all the units are
mounted, drawn close, onto a same support plate P. The
different inclination of the rods 1 allows the various weft
yarns, inserted into the single eyelets 2, to substantially
converge in the same restricted area (shown by small
circles). This last characteristic is very important to
make sure that the weft yarns are presented in an opti-
mal zone, to be caught by the carrying gripper N.
[0026] As an alternative to that shown in fig. 3, the
keying of the blocks 18 on the respective spindles 15a
can be identical for all the rods 1 (as shown, for example,
in fig. 5) and the different inclinations of the rods are
obtained by mounting the driving mechanisms 11 on the
support plate P according to different angles (this con-
dition is not shown) instead of equal angles (as in fig. 3).
[0027] This last mounting arrangement is advanta-
geous, in that it does not require a specific keying of the
blocks 18 for each position taken up by the mechanisms
11, and thus allows an easy and prompt interchangea-
bleness of such driving mechanisms.

[0028] In both cases one may appreciate the modu-
larity and high compactedness of the multiple weft pre-
senting device according to the invention. In particular,
seen that the heads 1b of the rods 1 follow a perfectly
rectilinear trajectory, the area which they cover in their
movement is very limited, whereby it is no longer nec-
essary to provide - as in the case of the device disclosed
by EP-A1-598.264 - for a spacing between the rods,
such as to allow a freedom of movement to the rod head
following a curved trajectory. In the weft presenting de-
vice according to the present invention, even if a rod 1
should cover the area into which is moving a block 18
(for example, the rod 1 and the block 18 shown in fig.
3), no interferences arise, since the rods 1 are anyhow
mounted overhanging in respect of the blocks 18 (as
shown in fig. 2B), whereby their moving path is always
external to said blocks.

[0029] Furthermore, thanks to its modularity and com-
pactedness, the device according to the invention is
easy to assemble and disassemble, to the full advan-
tage of its maintenance.

[0030] Finally, through an appropriate electronic con-
trol system, it is possible to reset the electrical axis be-
tween the motor M and the working motion of the loom,
so as to synchronize the motion of the weft presenting
device with the motion of the loom. For example, a prox-
imity sensor S (see fig. 2B) detects the position of the
head 1b of the rod 1, then timing the working motion of
the loom with the rotation of the motor M.

[0031] The electronic control of the electric step-by-
step motor M also allows to obtain motion laws for the
rods 1 which perfectly fulfil the requirements of the spe-
cific product having to be woven, without having to re-
place or modify any mechanical component of the sys-
tem.
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[0032] It is anyhow understood that the invention is
not limited to the particular embodiment illustrated here-
tofore, which merely represents a non-limiting example
of its scope, but many variants can be introduced, all
within reach of a person skilled in the art, without thereby
departing from the protection field of the present inven-
tion.

[0033] For example, the various units of the weft pre-
senting device - instead of being drawn close onto a
same support plate, as in fig. 3 - could be positioned
according to different geometries, at least partially op-
posite one to the other, or mutually offset. Moreover,
though a single preferred embodiment of the driving
mechanism 11 has been described herein, other em-
bodiments can be conceived for the exact straight-line
guide, all falling within the protection field of the present
invention.

Claims

1. Devicetoselectand present weft yarns to a carrying
gripper in looms - of the type comprising a set of
rods (1) having an eyelet (2) to let the weft yarns
through, rod guiding elements (3), a rotary driving
motor (M) for each rod (1) rotating only in one direc-
tion and an exact straight-line guide mechanism in-
terposed between each motor (M) and said rods (1)
- characterized in that said exact straight-line
guide mechanism is provided only with turning pair
couplings in the form of a rotor (12) fixed to the shaft
(14) of the driving motor (M) and carrying in excen-
tric manner in respect of said shaft (14) a planetary
gear (15) meshing with an internal gear (17), which
planetary gear (15) is carrying an eccentric pin (10)
driving said rods (1), the trajectory of said pin (10)
being rectilinear.

2. Device as in claim 1), wherein said planetary gear
(15) is carrying a coaxial spindle (15a) at which end
said driving pin (10) is eccentrically supported.

3. Device as in claim 2), wherein said driving motors
(M) are electric step-by-step rotary motors.

4. Deviceasinclaim 1), 2) or 3), wherein said rod guid-
ing element (3) consists of a fixed bush.

5. Deviceasinclaim4), whereintherods (1), the guide
bushes (3), the exact straight-line mechanism (11)
and the driving motors (M) are all mounted onto a
same support plate (P), so that the rods (1) may
converge towards the zone where the weft yarns
are clamped by the loom carrying gripper (N).
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Patentanspriiche

1.

Vorrichtung zum Auswéhlen und Présentieren von
Schussfaden fir einen Tragegreifer in Webmaschi-
nen - von der Art mit einem Satz von Stangen (1)
mit einer Ose (2) zum Durchlassen der Schussfa-
den, Stangenfiihrungselementen (3), einem sich
nur in eine Richtung drehenden Drehantriebsmotor
(M) fir jede Stange (1) und einem exakt geradlini-
gen Flihrungsmechanismus, der zwischen dem An-
triebsmotor und den Stangen (1) angeordnet ist -
dadurch gekennzeichnet, dass der exakt gerad-
linige Fihrungsmechanismus nur mit Umkehrpaar-
kupplungen in der Form eines an der Welle (14) des
Antriebsmotors (M) befestigten Rotors (12) verse-
hen ist, der ein mit einem Hohlrad (17) kAmmendes
Planetenrad (15) exzentrisch bezlglich der Welle
(14) tragt, wobei das Planetenrad (15) einen die
Stangen (1) antreibenden Exzenterstift (10) tragt,
dessen Bahn geradlinig ist.

Vorrichtung nach Anspruch 1, wobei das Planeten-
rad (15) eine koaxiale Sindel (15a) tragt, an deren
Ende der Antriebsstift (10) exzentrisch gelagert ist.

Vorrichtung nach Anspruch 2, wobei die Antriebs-
motoren (M) Schrittmotoren sind.

Vorichtung nach Anspruch 1, 2 oder 3, wobei das
Fihrungselement (3) aus einer festen Buchse be-
steht.

Vorrichtung nach Anspruch 4, wobei die Stangen
(1), die Fihrungsbuchsen (3), der exakt geradlinige
Fihrungsmechanismus (11) und dir Antriebsmoto-
ren (M) alle auf derselben Stitzplatte (P) montiert
sind, so das die Stangen (1) in Richtung auf den
Bereich, in dem die Schussfaden durch den
Schussfadentragegreifer (N) geklemmt werden,
konvergieren kdnnen.

Revendications

Dispositif pour sélectionner et présenter des fils de
trame a une pince porteuse dans des métiers - du
type comprenant un jeu de barres (1) comportant
un oeillet (2) pour laisser passer les fils de trame,
des éléments de guidage de barres (3), un moteur
d'entrainement rotatif (M) pour chaque barre (1) ne
tournant que dans un seul sens et un mécanisme
guide d'alignement exact intercalé entre chaque
moteur (M) et lesdites barres (1) - caractérisé en
ce que ledit mécanisme guide d'alignement exact
n'est doté que de manchons d'accouplement rota-
tifs par paires sous la forme d'un rotor fixé a I'arbre
(14) du moteur d'entrainement (M) et supportant de
maniére excentrique par rapport audit arbre (14) un
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engrenage planétaire (15) s'engrenant avec un en-
grenage intérieur (17), lequel engrenage planétaire
(15) supporte une cheville excentrique (10) entrai-
nant lesdites barres (1), la trajectoire de ladite che-
ville (10) étant rectiligne.

Dispositif selon la revendication 1, dans lequel ledit
engrenage planétaire (15) supporte une broche
coaxiale (15a) a I'extrémité de laquelle ladite che-
ville d'entrainement (10) est supportée excentrique-
ment..

Dispositif selon la revendication 2, dans lequel les-
dits moteurs d'entrainement (M) sont des moteurs
rotatifs pas a pas, électriques.

Dispositif selon la revendication 1, 2 ou 3, dans le-
quel ledit élément de guidage de barre (3) consiste
en une douille fixe.

Dispositif selon la revendication 4, dans lequel les
barres (1), les douilles de guidage (3), le mécanis-
me guide d'alignement exact (11) et les moteurs
d'entrainement (M) sont tous montés sur une méme
plaque de support (P), de maniére que les barres
(1) puissent converger vers la zone dans laquelle
les fils de trame sont serrés par la pince porteuse
(N) du métier.
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