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(57)  Weft-feeder with yarn coil separation for weav-
ing machines, of the type comprising an adjustable-di-
ameter drum, comprising a few fixed sectors (B), for weft
yarn winding; moving sectors (C), arranged within said
drum, at each of said fixed sectors (B) and causing, with
their own movement, the cyclical displacement of the weft
yarn coils wound on said drum; adjustment means of the
radial position of the fixed sectors (B) and of the moving
sectors (C) within a pre-set range; and locking means of
the fixed sectors (B) and of the moving sectors (C) which
lock said fixed sectors (B) and said moving sectors (C)
into any desired position within said range. The
weft-feederincludes a kinematic system (2, 3, 4) mutually
connecting the locking means (5) of said fixed sectors
(B) and the locking means (M) of said moving sectors
(C), said kinematic system being free to angular rotations

WEFT FEEDER FOR WEAVING MACHINES HAVING AN ADJUSTABLE DIAMETER DRUM

in any plane passing through the axis (a) of the shaft (A)
of the weft-feeder and torsionally and axially rigid respec-
tively around and along said axis (a). The locking means
(5) of said fixed sectors (B) are connected to a first lock-
ing/unlocking servo control comprising two electric mo-
tors (1) symmetrically arranged at the two side of the
weft-feeder shaft (A).

A second servo control simultaneously adjusts the
radial position of the fixed sectors (B) and of the moving
sectors (C) of the weft-feeder, thus modifying the diam-
eter of said drum.

A third servo control adjusts the position of an elec-
tromagnetic device (10) for stopping the weft yarn with
respect to the position of an opposite fixed sector (B) of
the weft-feeder.
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Description

[0001] The present invention relates to a weft-feeder
with yarn coil separation for weaving machines having a
fully servo-controlled adjustable-diameter drum, i.e. a
drum which is remotely operable to adjust its diameter.
In particular, the weft-feeder according to the present in-
vention comprises a first servo control which simultane-
ously unlock the fixed sectors which form the drum and
the moving sectors which form the yarn coil separation
device, thus enabling the radial position adjustment
thereof. When said fixed and moving sectors are in the
unlocked condition, a second servo control carries out
said position adjustment until the desired new diameter
ofthe weft-feeder drum is achieved. Once the adjustment
is completed, said fixed and moving sectors are again
locked in the desired adjustment position by means of
said first servo control, which is now operated in an op-
posite direction with respect to the unlocking direction.

STATE OF THE BACKGROUND ART

[0002] As is well known, the weft-feeders are devices
for feeding the weft yarn, interposed between the loom
and the yarn spools that supply the yarn to the loom,
which accumulate continuously and at a low speed the
weft yarn in successive coils on a cylindrical drum, so as
to create a supply of weft yarn that can be quickly drawn,
by extraction in an axial direction, during weft yarn inser-
tion, without causing tension peaks in the weft yarn which
are dangerous both for the integrity of the yarn itself and
for the quality of the fabric.

[0003] The weft-feeders are devices by now usedsince
many years in weaving, particularly in high-speed looms
in which direct feeding from the spool has in fact never
been technically possible. Along its evolution over the
years, inaddition to the basic functions mentioned above,
the weft-feeders have been enriched with additional con-
trol functions that enable to verify the constant presence
ofthe yarn atthe critical points of the weft-feeder, to adjust
the quantity of yarn accumulated on the drum and the
distance between the individual yarn coils, to brake the
outputyarn in order to contain the dynamic effects caused
by the sudden drawing acceleration, to measure the
length of the yarn section drawn by the insertion devices,
and finally to stop drawing of the yarn as soon as a pre-
determined length has been provided.

[0004] The amount of weft yarn accumulated as a sup-
ply obviously depends on the diameter of the weft-feed-
ers drum, on which this supply is wound, and on the
number of coils that can be housed simultaneously on
said drum. To increase the adjustment range of a weft-
feeder and therefore make it suitable even for use on
looms of very different heights, in addition to the possi-
bility of varying the number of coils by modifying the pitch
between successive coils, the possibility of modifying the
diameter of the drum was also provided, which drum, as
is well known, comprises several sectors, usually four,
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each being independently fixed to the weft-feeder body.
In drums with adjustable diameter, said sectors are at-
tached to the weft-feeder body in an adjustable radial
position and then tightened to the desired position by
means of locking screws.

[0005] In order to automate and speed-up this adjust-
ment operation, WO2015/169612 discloses a non-re-
versible type gear system, operated by a servo control
which simultaneously changes the radial position of three
adjustable sectors of the weft-feeder, and then also main-
tain said sectors locked in the desired position without
using locking screws, thanks to the non-reversibility of
the gear system, while the fourth sector is fixed. On this
fixed sector the presence of the weft yarn is in fact opti-
cally detected and therefore, for a greater structural sim-
plicity of the device, it was proposed to maintain this sec-
tor at a fixed distance from the arm of the weft-feeder,
parallel thereto, where the optical sensors for detecting
the weft yarn are positioned.

[0006] In the category of weft-feeder equipped with a
device to space of a predetermined distance the individ-
ual yarn coils, commonly known as weft-feeders with yarn
coil separation, a corresponding number of moving sec-
tors is provided and is mounted on a stationary flange.
Such stationary flange is in turn supported, through a ball
bearing, by the external surface of a bush fitted on an
eccentric portion of the weft-feeder shaft. Moreover, said
bush is also provided with an outer cylindrical surface
inclined with respect to the drum surface. Due to this
arrangement, during rotation of the weft-feeder shaft, the
slanted bush rotates integrally with said shaft and with
the inner race of the bearing, so as to cause a combined
periodic oscillation of the bearing itself and therefore of
the stationary flange integral with the bearing outer race.
The oscillation of the stationary flange is transmitted to
said moving sectors and in particular to their driving fin-
gers which thus cyclically come out from the fixed sectors
of the drum, with a complex movement consisting of the
combination of an alternating displacement in the radial
direction, determined by the eccentricity of the portion of
shaft Ae, and of a tilting movement, determined by the
rotation of the slanted bush. This complex movement of
the driving fingers of the moving sectors thus causes the
progressive displacement of the yarn coils, wound on the
drum at a constant pitch, in the direction of the yarn exit
area from the drum.

[0007] In the weft-feeder with yarn coil separation, to
which the present invention is directed, the operation for
changing the diameter of the drum therefore not only in-
volves the unlocking/locking of the fixed sectors of the
drum, but also a similar unlocking/locking operation of
the moving sectors mounted on the eccentric and slanted
bush, which moving sectors obviously must be reposi-
tioned according to the new radial position taken by the
fixed sectors forming the drum. It is therefore quite a time-
consuming operation, which requires the direct interven-
tion of a specialized operator on the weft-feeder, to loos-
en the locking screws of the 4 fixed sectors and of the 4
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moving sectors, to move accordingly these sectors to the
new desired radial position and finally, to re-tighten all
the aforementioned locking screws.

[0008] The solution disclosed in WO2015/169612 and
discussed above is not fully satisfactory because the pro-
posed mechanical construction is rather cumbersome
and furthermore, being free from locking screws tight-
ened againstfixed supports, it is liable to somewhat labile
locked position, due to the play of the gears system and
to vibrations; this solution therefore cannot be easily in-
tegrated into this second type of weft-feeder. Firstly, be-
cause it would require that two different servo controls
be provided on the weft-feeder, to adjust the position of
the external fixed sectors of the drum and the position of
the moving sectors integral with the eccentric bush, re-
spectively, further complicating the construction of the
device. Secondly, because when the position of the three
adjustable sectors is modified, the undesirable conse-
quence arises that the shape of the drum - as in all de-
termined by the single sector with a fixed position and by
the three sectors with an adjustable position - is no longer
perfectly circular, since the solution proposed in this pat-
ent necessarily implies, as stated above, that atleast one
of the sectors of the drum is of the conventional fixed
type. The operation of the driving fingers of the moving
sectors would thus be much less regular and effective.
[0009] The inventors of the present application have
addressed the problem from another point of view, deem-
ing on the one hand that locking sectors against a fixed
support is mandatory for having a device whose adjusted
position remains perfectly stable over time and, on the
other hand, that the longest and most critical phase of
the drum diameter adjustment operation is the phase for
unlocking/locking the fixed sectors and the moving sec-
tors, while the adjustment of the radial position of these
sectors, per se, is quite a simpler operation and further-
more easy to be automated through ordinary gear sys-
tems, as long as these last are not entrusted also with
the task of locking the sectors.

[0010] The problem underlying the present invention
is therefore providing weft-feeder with yarn coil separa-
tion for weaving machines, wherein it is possible to pro-
vide, automatically and remotely, unlocking/locking the
fixed sectors of the weft yarn winding drum and, at the
same time, the moving sectors of the yarn coil separation
device, by means of a first servo control, thus enabling
a second servo control to adjust the position of the fixed
sectors and of the moving sectors.

[0011] To obtain the solution of this problem, a first
main object of the present invention is to provide a me-
chanical solution which enables said first servo control,
consisting of, e.g., one or more electric motors, to simul-
taneously unlock/lock both the fixed sectors forming the
winding drum and the moving sectors of the yarn coil
separation device, independently of the angular position
in which the weft-feeder is positioned when unlock-
ing/locking is carried out and, preferably, also independ-
ently of moving or stationary state thereof.
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[0012] A second object of the present invention is then
to provide a second servo control allowing the simulta-
neous adjustment of the radial position of the weft-feeder
fixed sectors and moving sectors, in order to reduce bulk
within the weft-feeder, to shorten the adjustment times,
and finally to maintain the mutual position of the fixed
sectors and the moving sectors at an optimal constant
distance during adjustment.

SUMMARY OF THE INVENTION

[0013] This problem is solved, and these objects are
achieved by means of a weft-feeder for weaving ma-
chines with yarn coil separation and adjustable-diameter
drum, having the features defined in claim 1. Other pre-
ferred features of the weft-feeder with yarn coil separa-
tion and adjustable-diameter drum of the present inven-
tion are defined in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Further features and advantages of the weft-
feeder with yarn coil separation and adjustable-diameter
drum according to the present invention will be better
clear from the following detailed description of a preferred
embodiment thereof, given purely by way of a non-limit-
ing example and illustrated in the attached drawings, in
which:

Fig. 1 is a schematic and theoretical representation
of the operating principle of the first servo control of
the weft-feeder with yarn coil separation and adjust-
able-diameter drum of the present invention;

Fig. 2 is a schematic axial section view of the weft-
feeder with yarn coil separation and adjustable-di-
ameter drum of the present invention, at minimum
diameter position of the adjustable-diameter drum;

Fig. 3 is an enlarged scale view of the drum portion
of the weft-feeder of Fig. 2;

Fig. 4 is a view similar to Fig. 2, in a different axial
section plane, at maximum diameter position of the
adjustable-diameter drum;

Fig. 5is a plan view of the weft-feeder of the present
invention, equipped with an electromagnetic device
for stopping the weft yarn and at maximum diameter
position of the adjustable-diameter drum; and

Fig. 6 is a schematic axial section view along the line
VI-VI of Fig. 5, of half the weft-feeder comprising said
electromagnetic device for stopping the weft yarn.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0015] In order to illustrate the basic principle of oper-
ation of the weft-feeder of the present invention, by
means of which the technical problem outlined above
was solved, a brief description is herewith given of the
general operation of the weft-feeder with yarn coil sepa-
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ration, of the type in which the separation of the coils
subsequently wound on a drum formed by a plurality of
fixed sectors B is obtained by driving fingers D, integral
with moving sectors C housed within said drum formed
by the fixed sectors B.

[0016] In this type of weft-feeder with yarn coil sepa-
ration - which is used both with air and water looms - a
group of parts is integral with the fixed sectors B and
another group of parts is integral with the moving sectors
C. The fixed sectors B are mounted on the weft-feeder
so that the drum formed by the same is coaxial to axis a
of the rotation shaft A of the weft-feeder. The movin§
sectors C are instead mounted on an eccentric end por-
tion Ae of such shaft, having axis a, and eccentricity e
(Fig. 1) with respect to the axis a, through (Fig. 3): a bush
G keyed on the eccentric portioﬁ Ae of the shaft A, whose
cylindrical outer surface has its axis slanted by an angle
o with respect to the axis of the drive shaft A; a bearing
Hwhoseinnerrace s integral with the bush G and rotating
with the same; and, finally, a stationary flange L, integral
with the outer race of the bearing H, to which said moving
sectors C are connected, in a radially adjustable position.
The combined effect of eccentricity e of the shaft Ae and
angle a of the outer cylindrical surface of the bush G
causes the complex movement of the driving fingers D
integral with the moving sectors C, which driving fingers
D alternately protrude from the fixed sectors B in a tilting
manner and thus let the weft coils to advance at a con-
stant pitch on the outer surface of the winding drum. The
angle a it is adjustable in order to obtain a greater or
lesser pitch in the separation of the coils on the winding
drum. The value of eccentricity e it is traditionally equal
to 0.75 mm, while the value of the angle o is normally
comprised in the range between 1.0° and 2.5°.

[0017] When it is necessary to adjust the diameter of
the entire winding unit, as already mentioned above, it is
necessary to loosen the screws that lock all the 8 fixed
and moving sectors against the respective supports. Itis
to be understood that those screws that lock the fixed
sectors B are parallel to the axis a of the drive shaft A
and remain stationary during the operation of the weft-
feeder, while those screw that lock the moving sectors
C are obviously inclined at the same angle a with respect
to such axis a and follow the moving sectors C in their
tilting movement, being tighten against a support of the
moving sectors C which is integral with the stationary
flange L. Therefore, since said two groups of locking
screws are not parallel and moreover show mutually var-
iable positions during rotation of the drive shaft A, it has
not even been suggested, up to now, to use a single
servo control to operate these two different groups of
fastening screws.

[0018] According to a first basic aspect of the present
invention, a kinematic system has been developed which
mechanically connects the locking means of the fixed
sectors B and the locking means of the moving sectors
C, while enabling the moving sectors C to perform their
own eccentric and tilting movement freely. Thus, it be-
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comes possible to simultaneously lock both the fixed sec-
tors B and the moving sectors C, by means of a single
servo control which can, for example, consist of one or
more electric motors. Preferably the aforesaid servo con-
trol consists of several electric motors, which obviously
operate in an identical and perfectly simultaneously man-
ner, to allow a symmetrical and balanced locking/unlock-
ing action despite the fact that said motors, for obvious
space requirements, cannot be arranged along the cen-
tral symmetry axis a of the weft-feeder, but laterally to
the same. In the embodiment illustrated in the drawings,
the first servo control for locking/unlocking the fixed sec-
tors B and the moving sectors C consists of two electric
motors 1 symmetrically arranged at the two sides of the
shaft A.

[0019] In order to simplify the construction of the weft-
feeder, it has in fact been chosen to arrange the electric
motors 1 on the "fixed" side of the kinematic system de-
scribed above and said motors 1 thus act directly on the
locking means which tighten the fixed sectors B of the
weft-feeder in position against respective fixed supports.
Thanks to the aforesaid kinematic system the same
movement is transferred to the locking means which
tighten the moving sectors C against the respective fixed
supports. The entire sequence of diameter adjustment
of the weft-feeder drum can therefore now be managed
automatically by initially operating the first servo control
in the unlocking direction to free the fixed sectors B and
the moving sectors C from the respective locking means,
then actuating a second servo control for adjusting the
diameter of the drum until obtaining the predetermined
value of such diameter, and finally actuating the first ser-
vo controlin the locking direction to re-tighten all the fixed
and moving sectors B and C against the respective fixed
supports.

[0020] Referring now to the theoretical diagram shown
in Fig. 1, the geometry of the kinematic system of the
present invention, which achieves the reciprocal me-
chanical connection of the locking means of the fixed
sectors B to the locking means of the moving sectors C,
is illustrated. In the diagram of Fig. 1 the axis a of the
weft-feeder drive shaft and the axis a,, parallel thereto,
of the eccentric end portion Ae of this shaft, with eccen-
tricity e, on which the slanted bush G supporting the mov-
ing sectors C is keyed, is illustrated. Said slanted bush
Ghasaninternal axial hole keyed on the eccentric portion
Ae of the drive shaft A, of axis a,, while it has an external
cylindrical surface whose axis_g forms an angle a with
said axis a,. The intersection point of these two axes is
defined as the focus F of the bush. Said focus F, accord-
ing to a largely accepted choice, must be arranged
around the centreline of the winding drum; this position
in fact, on the basis of previous experiences, has proved
to be favourable to the correct advancement of the weft
yarn along the full length of the weft-feeder drum.
[0021] Let now consider a point S, chosen at will on a
prolongation of the axis g of the slanted bush towards a
front portion of the weft-feeder (i.e., that facing the loom,



7 EP 3 567 144 A1 8

from which the weft yarn is fed to the loom). It is always
possible to let another axis r to pass through this point
S, said axis r also intercepting the axis a of weft-feeder
shaft A in a well-defined pointR , formin§ with such axis
a an angle B different than the angle a; the axes r that
meet the aforementioned condition are in fact infinite.
There are therefore infinite triplets of S and R positions
and of corresponding values of the angle 3, among which
it is possible to choose the one that better satisfies the
constructional requirements of the weft-feeder. There-
fore, a pair of points S and R that are more suitable for
the construction of the kinematic system having been
chosen, there will be only one angle B that satisfies the
geometry indicated above, where it is taken into consid-
eration that the value of both eccentricity e and inclination
o (possibly adjustable) of the axis g of the external sur-
face of the slanted bush G, are design data already con-
solidated for a long time.

[0022] The geometrical diagram indicated above
graphically represents the kinematic system of the
present invention, according to which, in fact, at points
S and R afirst and a second permanent mechanical con-
nections are provided between the locking means of the
fixed sectors B, parallel to the axis a- in the above dia-
gram represented by point R - and the locking means of
the moving sectors C, parallel to the axis g - in the above
diagram represented by focus F of the bush G.

[0023] The mechanical connections at points S and R
must prevent any reciprocal linear displacement between
the connected parts, while permitting their free angular
movement during the circular rotation movement that
both point F and point S perform around the axis a during
the rotation of the weft-feeder shaft A, and the simulta-
neous eccentric and tilting movement of the moving sec-
tors C.

[0024] From a structural point of view, the mechanical
connection at common point S therefore consist of a first
angular joint 2, comprising an external half-joint 2b con-
nected - through a joint at point R - to the locking means
5 of the fixed sectors B, and an internal half-joint 2c con-
nected to the locking means of the moving sectors C.
The mechanical connection at point R consists of a sec-
ond angular joint 3, comprising an external fixed half-joint
3b, integral with the locking means 5 of the fixed sectors
B, and an internal half-joint 3¢ angularly moving (but ax-
ially rigid) which is connected to the half-joint 2b of the
firstangular joint 2, by means of rigid arms 4. The position
of the locking means 5 can be remotely controlled by the
locking/unlocking motors 1, whose threaded drive rods
1a are to this purpose coupled with the locking means 5
by means of a screw/female screw coupling.

[0025] To prevent the components of the above de-
scribed kinematic system from being exposed to uncon-
trolled lateral displacements, due to angular accelera-
tions, and to further ensure that the geometrical relation-
ship outlined above actually occurs always and only on
radial planes comprising the axis a, it is also necessary
to provide mechanical constraints in the angular joints at
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point R and S apt to prevent any possible twisting of the
kinematic system around the axis a of the weft-feeder
shaft A, during the repeated acceleration/deceleration
phases to which the weft-feeder is frequently subjected,
under normal operating conditions, to maintain the yarn
supply on the winding drum at a pre-set level; in other
words, such joints must be torsionally rigid.

[0026] Among the joints provided with said feature of
torsional rigidity, the non-homokinetic cardan joint, while
compatible as far as its operating principle, is however
not preferred to avoid continuous local accelerations and
rubbings on small pivots. A Rzeppa-type joint is instead
a preferred joint for both the first angular joint 2 and the
second angular joint 3; as a matter of fact, although its
structure is more complex than a cardan joint, a Rzeppa
joint is more effective in providing both axial rigidity and
torsional rigidity constraints, as stresses are distributed
over a wider surface, such as the contact surface be-
tween the ball retainer and the half-joints. Moreover,
since the Rzeppa joint is a homokinetic joint, there is also
the further advantage that the two half-joints of each joint
always rotate at the same speed and therefore the op-
eration of the weft-feeder is more regular.

[0027] From the point of view of torsional rigidity, the
angularjoint2 atpoint S is however less critical. So, when
cost and complexity of the weft-feeder device must be
controlled, it is also possible to adopt in this position a
normal spherical joint (as shown in the drawings), to
which at least a partial torsional rigidity is imparted by
connecting the external half-joint and the internal half-
joint - preferably at both sides of the spherical joint - by
elastic means apt to prevent mutual rotating movements
between these two elements, while still allowing, as re-
quested, continuous angular movements between the
same. Such elastic means can, for example, preferably
consist of toothed rubber flanges (not shown in the draw-
ings for simplicity); the teeth of these toothed flanges
project laterally from the flange plane and engage with
suitable seats provided on the internal and external half-
joints of the spherical joint, so as to follow the tilting move-
ment of the spherical joint, while opposing to relative ro-
tating movements between said two half-joints, if not to
the minimum extent determined by the resilience of the
rubber material from which said toothed flanges are
made. Experimental trial runs clearly showed that such
a solution allows interesting savings in construction
costs, while preventing any lability in the kinematic sys-
tem for connecting the locking means of the fixed sectors
B with the locking means of the moving sectors C.
[0028] During operation of the weft-feeder, when it is
desired to unlock the fixed sectors B and the moving sec-
tors C in order to adjust the diameter of the weft-feeder
drum, the locking/unlocking electric motors 1 are rotated
in such a direction as to move away from electric motors
1 the half-joint 3b and the locking means 5 integral there-
with, thus unlocking the fixed sectors B. Thanks to the
kinematic system described above, the linear displace-
ment of the half-joint 3b thus obtained , is integrally trans-
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mitted to the half-joint 3c and then to the arms 4, the half-
joint 2b, the half-joint 2c, the hub 2m of the joint 2 and
finally to the bell M integral to said hub 2m. As a matter
of fact, the locking means of the moving sectors C are
just formed by the bell M, and more precisely by its outer
annular flange which is so moved away from its respec-
tive fixed support formed by the wheel 7(described in
greater detail below), axially constrained to the flange L.
The fixed sectors B and the moving sectors C are thus
simultaneously unlocked, so enabling the adjustment of
the weft-feeder drum diameter consisting of the fixed sec-
tors B.

[0029] The drumdiameter adjustmentof the weft-feed-
er is then preferably performed by means of the adjust-
ment device of the invention which will be briefly de-
scribed below, which device is provided with the special
feature of performing the simultaneous adjustment of the
positions of the fixed sectors B and of the moving sectors
C by means of a single servo control. Said adjustment
device comprises a first wheel 6 and a second wheel 7,
having their centre of rotation respectively on the axis a
and on the axis a, the rotation of which causes the radial
displacement respectively of the fixed sectors B and of
the moving sectors C to which said wheels are mechan-
ically coupled. As a matter of fact, the radial displacement
of the fixed sectors B and of the moving sectors C is
obtained, in a manner known per se, due to the cooper-
ation between a series of spiral grooves formed on one
face of said wheels 6 and 7 and corresponding ribs
present on radial supports of the fixed sectors B and of
the moving sectors C. However, from what stated above
it should be clear that during operation of the weft-feeder,
the wheel 6 lies in a stationary plane, resting on the weft-
feeder body, while the wheel 7 lies in a tilting plane, rest-
ing on the flange L and constrained to the same in the
axial direction; the two wheels 6 and 7 are therefore not
parallel and their mutual orientation is continuously var-
iable.

[0030] According to afirstinnovative aspect of this ad-
justment device, the simultaneous adjustment of the ra-
dial position of the fixed sectors B and of the moving
sectors C is obtained thanks to a second servo control
acting solely on the wheel 6 driving the fixed sectors B.
This second servo control consists of an electric motor,
equipped with a drive pinion which is meshed with a
toothed gear 8 (Fig. 3) formed on aninner circular surface
of the wheel 6, to rotate said wheel in both directions.
Said electric motor is arranged at a position similar to the
position of the electric motors 1, although obviously in a
different diametrical plane of the weft-feeder, and is
therefore not shown in the drawings.

[0031] According to a second innovative aspect of the
drum diameter adjusting device, the wheel 6 and the
wheel 7 are mutually connected, at peripheral portions
thereof, by an annular sleeve 9 shaped as a flexible bel-
lows, the outer edges of which are glued or otherwise
permanently attached to said wheels 6 and 7 respective-
ly. The annular sleeve 9 is formed from a plastic material
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which is sufficiently elastic in an axial direction to easily
follow the continuous variations in reciprocal orientation
of the wheels 6 and 7, but sufficiently rigid in a circum-
ferential direction to identically transfer the rotary adjust-
ment movement imparted to the wheel 6 by the second
servo control also to the wheel 7, except for some slight
delay due to a possible initial deformation of the annular
sleeve 9. Therefore, the two wheels 6 and 7 substantially
behave as if they were integrally rotating. In this way it
is then possible to obtain the simultaneous adjustment
of the radial position of both the fixed sectors B, controlled
by rotation of the wheel 6, and the moving sectors C,
controlled by rotation of the wheel 7.

[0032] Once the drum diametral adjustment has been
completed, the electric motors 1 of the first servo control
are operated in the opposite direction with respect to the
unlocking direction, i.e. by bringing the locking means 5
nearer to the electric motors 1, to tighten the fixed sectors
B against a respective fixed support, along a direction
parallel to the weft-feeder drive shaft A. The first angular
joint 2 is also pulled in a substantially identical direction
- except for any small and fully automatic variation of the
angle B (the angle a being instead unchanged because
itis a geometric parameter deriving from the same struc-
ture of the bush) -, so forcing the locking means of the
moving sectors C, consisting of the bell M integral with
the half-joint 2c, to move too, thus tightening the moving
sectors C, along the slanted direction SF, against the
respective fixed support. Itwill then be a good mechanical
standard to avoid two simultaneous contacts against two
different fixed supports, by providing only one direct con-
tact in relation to the moving sectors C and instead a
contact through a compensation spring in relation to the
fixed sectors B.

[0033] The weft-feeder with adjustable-diameter drum
of the present invention is completed by a third servo
control which adjusts the position of an electromagneti-
cally driven weft yarn stopping device 10 (Figs. 5, 6). As
known, the weft yarn stopping device 10 is mounted op-
posite to one of the fixed sectors B and comprises a mov-
ing pin 11 which, by inserting itself in a corresponding
hole of said fixed sector B under the action of a spring
12, prevents exit of the weft yarn coils from the weft-
feeder drum until it is brought into a retracted position by
the action of said electromagnetic drive. For the correct
operation of this device it is therefore essential to adjust
precisely, at a predefined value, the distance between
the tip of the moving pin 11 in the retracted position and
the outer wall of the opposite fixed sensor B.

[0034] When the diameter of the weft-feeder drum is
changed, by adjusting the position of the fixed sensors
B, the position of the aforesaid weft yarn stopping device
10 must therefore also be changed simultaneously. To
this purpose, the weft yarn stopping device 10 is mounted
on a sledge support 13, in a mutually integral manner.
The sledge support 13 is provided with slanting lateral
walls which cooperate with a pair of opposed wedge-
shaped sliding block 14 having inclined vertical walls
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matching with the side walls of the sledge 13; each one
of the wedge-shaped sliding block 14 is preloaded by a
respective spring 15, with an elastic force sufficient to
keep steady the sledge support 13, and then the electro-
magnetic weft yarn stopping device 10 integral thereto,
in a stable position during the normal operation of the
weft-feeder. A single third servo control then drives said
sledge support13 by means of a worm screw 16 and a
screw/female screw coupling, in a manner well known
per se, for moving the electromagnetic weft yarn stopping
device 10, integral with the sledge 13, in a desired posi-
tion, overcoming the friction force developed on the
sledge support 13 by the wedge-shaped sliding blocks
14 preloaded by the springs 15.

[0035] Due to this solution, the structure of the third
servo control is greatly simplified, since it must only cause
the movement of the sledge 13 braked by the sliding
blocks 14, and at the same time a perfect stability of the
electromagnetic weft yarn device 10 is duly maintained,
even in the presence of vibrations. At the same time, this
solution prevents the complication and bulk of traditional
locking/unlocking means of the sledge 13 as well as of
arelative additional servo control which would in this case
be indispensable to provide a full automation of the over-
all adjustment operation.

[0036] Finally, it should be emphasized that the device
for adjusting the diameter of the weft-feeder drum ac-
cording to the present invention can perform the auto-
matic adjustment of the diameter not only in any position
of the weft-feeder but also while this position is actually
changing, i.e. while the weft-feeder is in operation. The
kinematic system described above, which mechanically
connects the locking means of the fixed sectors B and
of the moving sectors C, is in fact continuously operative
and can therefore allow the unlocking-adjustment-lock-
ing operations even while the weft-feeder shaft A is ro-
tating.

[0037] Thisimportant and novel feature opens the way
to a fine adjustment of the weft-feeder drum diameter,
according to the effective length of the inserted weft.
When performing a fine adjustment of this type, i.e. while
the weft-feeder is in operation, the variation in the drum
diameter can only be negative, since any positive diam-
eter variation would be prevented by the weft yarn coils
wound on the drum. Therefore, a first adjustment is per-
formed as described above at a predefined value of the
diameter of the drum, the weft feeder being steady, so
that a length of the weft yarn slightly in excess of the
desired one is obtained. Then, the locking means of the
fixed sectors B and of the moving sectors C are only
partially tightened, to an extent sufficient to keep all the
parts in their correct position but still allowing a fine ad-
justment of the drum diameter with a negative variation.
Then the weft-feeder and the related loom are started,
and the subsequent fine adjustment is performed by
checking the effective length of the inserted weft, until a
length perfectly matching the one desired by the weaver
is obtained. At that point the locking means of the fixed
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sectors B and of the moving sectors C are definitively
tightened by means of the first servo control.

[0038] From the foregoing description it should be
clearly apparent that the present invention has fully ob-
tained all the desired objects. As a matter of fact, the
device according to the present invention makes it pos-
sible to obtain a completely automatic adjustment of the
weft-feeder drum diameter, also in weft-feeders with yarn
coil separation, by means of a single first servo control
for locking/unlocking the drum and a second single servo
control for adjusting the drum diameter, thanks to the fact
that both servo controls act simultaneously on both the
fixed sectors B and the moving sectors C of the weft-
feeder. The automatic adjustment of the drum diameter
is finally completed by a single third servo control which
provides for the simultaneous adjustment of the position
of the electromagnetic weft yarn stopping device, to
maintain the optimal design distance between said weft
yarn stopping device and the opposite fixed sector B.
The fine adjustment of the weft-feeder drum diameter,
with a negative variation, can also be performed while
the weft-feeder is in operation on a textile machine, thus
opening the possibility ofimmediately checking the actual
effect on the machine of said negative variation of the
weft-feeder drum diameter.

[0039] It is understood, however, that the invention
should not be construed as limited to the particular ar-
rangements illustrated above, which only represent an
exemplary embodiment thereof, and that several varia-
tions are possible, all within the skill of a person ordinarily
skilled in the art, without thereby departing from the pro-
tection scope of the invention, which is only defined by
the following claims.

Claims

1. Weft-feeder for weaving machines with yarn coil sep-
aration, of the type comprising:

- an adjustable-diameter drum, comprising a few
fixed sectors (B), for weft yarn winding,

- moving sectors (C), arranged within said drum
at each of said fixed sectors (B) and causing,
with their own movement, the cyclical displace-
ment of the weft yarn coils wound on said drum,
- adjustment means of the radial position of the
fixed sectors (B) and of the moving sectors (C)
within a pre-set range, and

- locking means of the fixed sectors (B) and of
the moving sectors (C) which lock said fixed sec-
tors (B) and said moving sectors (C) into any
desired position within said range,

characterised in that it comprises a kinematic sys-
tem (2, 3, 4) mutually connecting the locking means
(5) of said fixed sectors (B) and the locking means
(M) of said moving sectors (C), said kinematic sys-
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tem being free to angular rotations in any plane pass-
ing through axis (a) of the shaft (A) of the weft-feeder
and torsionally and axially rigid respectively around
and along said axis (a) and in that the locking means
(5) of said fixed sectors (B) are connected to a first
locking/unlocking servo control.

Weft-feeder with yarn coil separation as in claim 1,
wherein said kinematic system comprises a first and
a second angular joint (2, 3), at least one of which
and preferably both are torsionally rigid around said
axis (a).

Weft-feeder with yarn coil separation as in claim 2,
wherein said first and said second angular joint (2,
3) are Rzeppa joints.

Weft-feeder with yarn coil separation as in claim 2,
wherein said first angular joint (2) is a spherical joint
provided with at least a partial torsional rigidity
through elastic means connecting the external half-
joint (2b) to the internal half-joint (2c), and said sec-
ond angular joint (3) is a Rzeppa joint.

Weft-feeder with yarn coil separation as in claim 4,
wherein said elastic means are arranged on both
sides of said spherical joint and consist of toothed
rubber flanges, which teeth project laterally from the
flange plane and engage with suitable seats provid-
ed on the internal and external half-joints of said
spherical joint.

Weft-feeder with yarn coil separation as in claim 2,
wherein a half-joint (2b) of the first angular joint (2)
is connected, through the second angular joint (3),
to the locking means (5) of the fixed sectors (B), while
the other half-joint (2c) of the first angular joint (2) is
connected to the locking means (M) of the moving
sectors (C).

Weft-feeder with yarn coil separation as in claim 6,
wherein a half-joint (3b) of the second angular joint
(3) is fixed and integral with the locking means (5)
of the fixed sectors (B), while the other half-joint (3c)
of the second angular joint (3) is free to angular ro-
tations and is connected to the half-joint (2b) of the
first angular joint (2), through rigid arms (4).

Weft-feeder with yarn coil separation as in claim 7,
wherein said first angular joint (2) is housed in a front
portion of the weft-feeder.

Weft-feeder with yarn coil separation as in claim 8,
wherein said second angular joint (3) is housed in
an inner circular area of the weft-feeder surrounding
a stationary flange (L) supporting the moving sectors

(©).
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10.

1.

12.

13.

14.

15.

Weft-feeder with yarn coil separation as in any one
ofthe preceding claims, wherein said first locking/un-
locking servo control comprises two electric motors
(1) symmetrically arranged at the two sides of the
weft-feeder shaft (A).

Weft-feeder with yarn coil separation as in claim 10,
wherein the tightening position of said locking means
(5) is controlled by a driving threaded rod (1a) of said
electric locking/unlocking motors (1), through a
screw/female screw coupling.

Weft-feeder with yarn coil separation as in any one
of the preceding claims, furthermore comprising a
device for the simultaneous adjustment of the radial
position of the fixed sensors (B) and of the moving
sensors (C), consisting of:

- a first wheel (6) and a second wheel (7) the
rotation of which causes the radial displacement
ofthe fixed sectors (B) and of the moving sectors
(C), respectively, said first wheel and second
wheel (6, 7) being coupled to the fixed sectors
(B) and to the moving sectors (C), respectively,
through the cooperation between several spiral-
shaped grooves formed on one face of said
wheels (6, 7) and corresponding ribs formed on
the radial supports of the fixed sectors (B) and
of the moving sectors (C);

- asecond adjustment servo control which drives
into rotation the first wheel (6) supporting the
fixed sectors (B);

- an annular sleeve (9) in form of a flexible bel-
lows which connects said first wheel (6) and said
second wheel (7), at the peripheries thereof,
making them integrally in rotation despite allow-
ing continuous mutual orientation changes of
the same.

Weft-feeder with yarn coil separation as in claim 12,
wherein said second adjustment servo control com-
prises an electric motor provided with a control pinion
meshed with a crown gear (8) formed on an inner
circular surface of said first wheel (6).

Weft-feeder with yarn coil separation as in claim 13,
wherein said electric motor is arranged in a similar
position to that of said electric motors (1) of the first
servo control, in a different diametral plane of the
weft-feeder.

Weft-feeder with yarn coil separation as in any one
of the preceding claims, furthermore, comprising a
device for adjusting the position of an electromag-
netic device (10) for stopping the weft yarn, compris-

ing:

- a sledge (13) supporting said electromagnetic
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device (10) for stopping the weft yarn and com-
prising two slanting lateral walls;

- a pair of wedge-shaped sliding blocks (14), op-
posite to said lateral walls of the sledge (13) and
having the same inclination, fixed with respect
to the movement direction of the sledge (13) and
transversally moving with respect thereto;

- preload springs (15) which thrust said wedge-
shaped sliding blocks (14) against the lateral
walls of said sledge (13) imparting a braking
force on the same;

- a third adjustment servo control which causes
the linear displacement of said sledge (13), in
contrast with said braking force, through a
screw/female screw coupling.
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