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Description
Technical Field

[0001] The present invention relates to knitting ma-
chine, particularly a circular knitting machine with a yarn
feeding device

Background Art

[0002] As is known, circular knitting machines are
equipped with one or more sets of yarn guides which are
designed to dispense one or more yarns to the needles
of the machine and are arranged in a circular bed. The
yarn guides and the bed of the machine move with re-
spect to each other, so that the yarn guides can dispense
the yarns to the various needles arranged side-by-side
inside the bed.

[0003] In some kinds of machines, the bed is fixed
while the yarn guides are mounted on a supporting ele-
ment which is actuated with a rotary motion about the
axis of the bed with respect to the bed. In this case, the
needle actuation cams also are actuated, together with
the yarn guide supporting element, with a rotary motion
about the axis of the bed so as to cause the movement
of the needles which forms the knitting.

[0004] In other types of machines, the yarn guide sup-
porting element and the needle actuation cams are fixed
and the bed is actuated with a rotary motion about its
own axis.

[0005] Each yarn guide has, proximate to one of its
ends directed toward the bed of the machine, a passage
for the yarn to be dispensed, which arrives from a spool
or from a yarn magazine.

[0006] In order to change the yarns delivered to the
needles during knitting, for example to form patterns,
each yarn guide can move on command from an inactive
position, in which it is arranged so that its passage for
the yarn lies on the inner side of the bed, i.e., between
the bed and the axis of the bed, to an active position, in
which it is arranged so that its passage for the yarn lies
on the outer side of the bed, and vice versa. In this man-
ner, when the yarn guide is in the active position, the yarn
dispensed by the yarn guide straddles the bed and its
engagement by the needles that are moved to knit is
ensured, while when the yarn guide is in the inactive po-
sition the passage for the yarn is arranged inside the bed,
preventing the engagement of the yarn by the needles.
[0007] These devices are generally equipped, for each
yarn guide, with an element for clamping and cutting the
yarn dispensed by the corresponding yarn guide. Such
clamping and cutting element is designed to retain the
yarn by clamping while the corresponding yarn guide is
in the inactive position, to release the yarn when the cor-
responding yarn guide is moved into the active position,
and to engage the yarn again and cut it when the corre-
sponding yarn guide is returned to the inactive position.
To do this, each clamping and cutting element can move
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toward and away from the bed in order to pass from a
position for clamping the yarn to position for waiting for
the yarn to be clamped and vice versa.

[0008] In known types of devices there is generally a
single actuator to produce the passage of the yarn guides
from the inactive position to the active position, and each
yarn guide can be moved on command, by means of a
corresponding individual actuation element, from a de-
activation position, in which it is excluded from the action
of this actuator, to an activation position, in which it can
undergo the action of the actuator.

[0009] Usually, the actuator that acts on the yarn
guides that are in the activation position is arranged in a
specific region of the bed which is dedicated specifically
to the operation for changing the yarn guides that are
being used and is constituted generally by a cam. Like-
wise, in the same region of the bed there is generally
another actuator, usually another cam, which produces
the passage of the yarn guides that are in the active po-
sition from the active position to the inactive position.
[0010] In known types of devices, due to the fact that
the actuators that actuate the passage of the yarn guides
from the inactive position to the active position are ar-
ranged at a preset region of the bed, it is not possible to
change the yarn guides that are active except at such
region and therefore it is not possible to limit the dispens-
ing of a yarn to a region of a formed row of knitting, but
the yarn must be dispensed for an entire row of knitting.
This fact constitutes a limitation of the kinds of knitting
that can be performed with machines equipped with
these devices.

[0011] U.S.6 655 176 B1 discloses a striping appara-
tus for circular knitting machines according to the pream-
ble of claim 1.

Disclosure of the Invention

[0012] The aim of the present invention is to provide a
knitting machine, particularly a circular knitting machine,
with a yarn feeding device , which allows to increase the
number of kinds of knitting that are possible on the ma-
chine.

[0013] Within this aim, an object of the invention is to
provide a Knitting machine with a yarn feeding device
which, while allowing higher flexibility in yarn feeding, in
combination with the numerous possibilities of needle
selection that are already provided in modem knitting ma-
chines, allows to increase considerably the range ofkinds
of knitting that can be performed with a knitting machine,
particularly with a circular knitting machine.

[0014] Another object of the invention is to provide a
device which can be installed simply in currently com-
mercially available knitting machines.

[0015] Still another object of the invention is to provide
a device which ensures high precision in the supply of
the yarns to the needles of the machine.

[0016] This aim and these and other objects which will
become better apparent hereinafter are achieved by a
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Knitting machine with a device for feeding yarns accord-
ing to claim 1.

Brief description of the drawings

[0017] Further characteristics and advantages of the
knitting machine with a device for feeding yarns accord-
ing to the invention will become better apparent from the
description of a preferred but not exclusive embodiment
of the knitting machine with a device for feeding yarns
according to the invention, illustrated by way of non-lim-
iting example in the accompanying drawings, wherein:

Figure 1 is a partially sectional view of the device
according to the invention, with a yarn guide in the
inactive position and with the clamping and cutting
element in the clamping position and in a first active
position;

Figure 2 is a view of the device according to the in-
vention, similar to Figure 1, with the yarn guide in
the active position and with the clamping and cutting
element in the clamping position and in a second
active position;

Figure 3 is a view of the device according to the in-
vention, similarto the preceding figures, with the yarn
guide in the active position and with the clamping
and cutting element in the waiting position;

Figure 4 is a view of the device according to the in-
vention, similarto the preceding figures, with the yarn
guide in the inactive position and with the clamping
and cutting element in the waiting position and in the
first active position;

Figure 5 is a perspective view of a part of the device
according to the invention, with a yarn guide and the
corresponding clamping and cutting element in the
active condition shown in Figure 1;

Figure 6 is a view of a part of the device according
to the invention, similar to Figure 5, with the yarn
guide during its passage from the inactive position
to the active position;

Figure 7 is a view of a part of the device according
to the invention, similar to Figures 5 and 6, in the
active condition shown in Figure 2;

Figure 8 is a view of a part of the device according
to the invention, similar to Figures 5 to 7, with the
yarn guide in the operating condition shown in Figure
3

Figure 9 is a view of a part of the device according
to the invention, similar to Figures 5 to 8, during the
passage of the yarn guide from the active position
to the inactive position and with the corresponding
clamping and cutting element in the waiting position.

[0018] In the figures, the device according to the in-
vention has been shown, for the sake of simplicity and
greater clarity, only as regards one yarn guide and the
corresponding clamping and cutting element, but the de-
vice according to the invention is composed of a set of
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at least two yarn guides with the corresponding clamping
and cutting elements, one for each of the yarn guides.

Ways of carrying out the Invention

[0019] Withreference tothe figures, the device accord-
ing to the invention, generally designated by the refer-
ence numeral 1, comprises a supporting element 2,
which can be positioned on the inner side of the bed 3
of the machine to be fed with the yarns and supports a
set of yarn guides 4 arranged mutually side by side.
[0020] The device according to the invention is de-
signed to be mounted preferably on a circular knitting
machine, particularly a machine with a diameter ranging
substantially from 10 to 60 inches. In this case, to which
the figures refer, the bed 3 is constituted by the upper
end of the needle cylinder of the machine, which has a
vertical axis. Depending on the type of circular machine,
the supporting element 2 can be fixed while the bed 3,
or the needle cylinder, is actuated with a rotary motion
about its own axis, or the supporting element 2 can be
able to rotate about the axis of the bed 3 or of the needle
cylinder while the bed 3 is fixed.

[0021] Each yarn guide 4 has an elongated laminar
body which is arranged on a preferably vertical plane
which is substantially perpendicular to the actuation path
of the bed 3 with respect to the supporting element 2 or
vice versa and is provided, proximate to one of its longi-
tudinal ends directed toward the bed 3, with a passage
5 for at least one yarn 6 which arrives, in a per se known
manner, from a yarn spool or magazine.

[0022] The supporting element 2 for each of the yarn
guides 4 supports a clamping and cutting element 7 for
the yarn 6 dispensed by the corresponding yarn guide 4.
[0023] The clamping and cutting element 7 also has
an elongated laminar body, which is also arranged on a
plane which is substantially perpendicular to the actua-
tion path of the bed 3 with respect to the supporting ele-
ment 2 or vice versa. Such clamping and cutting element
7 is arranged laterally and below the corresponding yarn
guide 4 and has, proximate to its longitudinal end directed
toward the bed 3, a recess 8 which is open upwardly and
is designed to receive the yarn 6, as will become better
apparent hereinafter.

[0024] Laterally and on mutually opposite sides with
respect to the clamping and cutting element 7, there are
two laminas, respectively a cutting lamina 9 and a reten-
tion lamina 10, between which the clamping and cutting
element 7 can slide.

[0025] The retention lamina 10 is arranged between
the clamping and cutting element 7 and the yarn guide
4, while the cutting lamina 9 is provided with a sharp
profile 9a, which is designed to cooperate with one side
of the recess 8 which acts as a contrast blade, and is
laterally adjacent to the opposite side of the clamping
and cutting element 7.

[0026] In practice, the retraction of the clamping and
cutting element 7 between the laminas 9 and 10, with the
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yarn 6 deposited in the recess 8, achieves the clamping
of the yarn 6 between the retention lamina 10 and the
clamping and cutting element 7 and the cutting of the
yarn 6 between the cutting lamina 9 and the clamping
and cutting element 7.

[0027] The device comprises first means 11 for actu-
ating the yarn guides 4 in order to produce their passage
from an inactive position, in which they are arranged so
that their passage 5 lies on the inner side of the bed 3,
to an active position, in which they are arranged so that
their passage 5 lies on the outer side of the bed 3 or vice
versa. Moreover, the device according to the invention
comprises second means 12 for actuating the clamping
and cutting elements 7 in order to produce the passage
of the clamping and cutting elements 7 from a position
for clamping the yarn 6, in which they retain the yarn 6,
to a waiting position, in which they release the yarn 6 and
wait for the deposition of the yarn 6 in the recess 8.
[0028] According to the invention, the first actuation
means 11 are arranged on the supporting element 2 and
comprise individual actuators, which can be actuated in
order to produce the passage of each of the yarn guides
4 from the inactive position to the active position or vice
versa, independently of the actuation of the other yarn
guides 4 and independently of the position of the bed 3
with respect to the supporting element 2 along the actu-
ation path of the bed 3 with respect to the supporting
element 2, i.e., along the actuation path followed by the
bed 3 if said bed can move with respect to the fixed sup-
porting element 2 or followed by the supporting element
2 if the latter can move with respect to the fixed bed 3.
[0029] More particularly, each yarn guide 4 is support-
ed by the supporting element 2 so that it can slide along
an actuation direction which is oriented transversely to
the extension of the bed 3 and transversely to the actu-
ation path of the bed 3 with respect to the supporting
element 2. In practice, in the case of a circular bed 3, as
in the illustrated case, each yarn guide 4 can slide along
a radial direction with respect to the bed 3.

[0030] Moreover, each yarn guide 4 is supported by
the supporting element 2 also so that it can slide, on its
plane of arrangement, along a direction which is substan-
tially perpendicular to the actuation direction. In the case
of a circular bed 3, as in the illustrated case, each yarn
guide 4 can also slide vertically, i.e., parallel to the axis
of the bed 3.

[0031] The supporting element 2 is provided with guid-
ing means which define a movement path for each yarn
guide 4 in its passage from the inactive position to the
active position and vice versa. This movement path is
shaped so as to have an intermediate lifting portion fol-
lowed by a lowering portion in order to allow the end of
the yarn guide 4, in which the passage 5 is defined, to
move beyond the region of the bed 3 that supports the
needles 13 when the yarn guide 4 passes from the inac-
tive position to the active position and vice versa.
[0032] In particular, the guiding means comprise two
pins 14, 15, which are fixed to the supporting element 2
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and are oriented at right angles to the planes of arrange-
ment of the several laterally adjacent yarn guides 4; such
pins 14, 15 pass through corresponding contoured
through slots 16, 17 defined within the body of the yarn
guides 4. The slots 16, 17 have a sliding coupling with
the corresponding pin 14, 15 and are contoured so as to
allow the passage of the corresponding yarn guide 4 from
the inactive position to the active position or vice versa,
by way of a movement of the yarn guide 4 along an ac-
tuation direction which lies transversely to the bed 3 and
to the actuation path of the bed 3 with respect to the
supporting element 2, and so as to cause a movement
of the end of the yarn guide 4 that is directed toward the
bed 3 at right angles to the transverse direction on the
plane of arrangement of said yarn guide 4.

[0033] In practice, in the illustrated arrangement, the
coupling between the pins 14, 15 and the slots 16, 17
causes, during the passage of the yarn guide 4 from the
inactive position to the active position, a lifting of the end
of the yarn guide 4 with the passage 5 which allows it to
pass above the bed 3 and then a lowering in order to
insert the yarn 6 between the needles 13 and then, in the
passage of the yarn guide 4 from the active position to
the inactive position, a lifting in order to move beyond the
bed 3 during return and deposit the yarn 6 in the recess
8 of the clamping and cutting element 7.

[0034] Conveniently, thefirstactuation means 11 com-
prise an actuator for each yarn guide 4 and such actuator
can be actuated to produce the passage of the corre-
sponding yarn guide 4 from the inactive position to the
active position or vice versa, independently of the actu-
ation of the other yarn guides 4.

[0035] Each actuator of the first actuation means 11
comprises a hydraulic cylinder 18, which is mounted on
the supporting element 2 and is connected, by means of
the stem 19a of its piston 19, to the corresponding yarn
guide 4 in order to produce its passage from the inactive
position to the active position or vice versa.

[0036] Intheillustrated embodiment, the hydraulic cyl-
inder 18 is provided with a chamber 20 inside which the
piston 19 slides, dividing the chamber 20 into two parts:
a first part 20a, which can be fed with a pressurized fluid,
generally air, and a second part 20b, which is partially
occupied by the stem 19a and also can be fed with a
pressurized fluid, generally air. Feeding the first part 20a
ofthe chamber 20 with a pressurized fluid and connecting
the second part 20b of the chamber 20 to the discharge
causes the translational motion of the piston 19 in one
direction, which actuates the passage of the correspond-
ing yarn guide 4 from the inactive position to the active
position, while connection to the discharge of the first
part 20a of the chamber 20 and introduction of the pres-
surized fluid in the second part 20b of the chamber 20
cause the motion of the piston 19 in the opposite direction
with respect to the preceding direction and therefore
cause the passage of the corresponding yarn guide 4
from the active position to the inactive position. It should
be noted that for an equal pressure of the fluid that feeds
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the two parts 20a, 20b of the chamber 20, the second
part 20b of the chamber 20 can be kept fed at all times,
since the force applied to the piston 19 by the pressurized
fluid in the second part 20b is smaller than the force ap-
plied to said piston 19 by the pressurized fluid in the first
part 20a of the chamber 20, since the area of the piston
19 in the second part 20b, due to the presence of the
stem 19a, is smaller than the area of the piston 19 in the
first part 20a.

[0037] The second actuation means 12 comprise asin-
gle actuator for the different clamping and cutting ele-
ments 7. Such single actuator can be actuated to produce
the passage of the clamping and cutting elements 7 from
the clamping position to the waiting position and vice ver-
sa. Each clamping and cutting element 7 can move on
command from a first active position, in which it can be
engaged by such single actuator exclusively to be moved
from the waiting position to the clamping position, to a
second active position, in which it can be engaged by the
single actuator exclusively to be moved from the clamp-
ing position to the waiting position.

[0038] More particularly, the single actuator for actu-
ating the clamping and cutting elements 7 is constituted
preferably by a hydraulic cylinder 21, which is supported
by the supporting element 2 and is connected by means
of the stem 22a of its piston 22 to a slider 23 which is
supported, so that it can slide along an actuation direction
which is substantially parallel to the actuation direction
of the yarn guides 4, by the supporting element 2 and
faces an end of the clamping and cutting elements 7 that
is directed away from the end in which the recess 8 is
defined.

[0039] Eachclamping and cutting element 7 is pivoted,
at an intermediate region of its extension, to the support-
ing element 2 about an axis 24 which is perpendicular to
its plane of arrangement. The pivoting between the sup-
porting element 2 and each clamping and cutting element
7 is performed by means of a pivot 25, the axis of which
defines the axis 24, which is fixed to the supporting ele-
ment 2, and by means of an elongated slot 26 which
passes through the clamping and cutting element 7 and
in which the pivot 25 passes. In this manner, each clamp-
ing and cutting element 7 can oscillate on its plane of
arrangement about the axis 24 and can perform a trans-
lational motion along a direction which is substantially
parallel to the actuation direction of the corresponding
yarn guide 4.

[0040] By way of the oscillation about the axis 24 of
the pivot 25, the clamping and cutting element 7 can pass
from the first active position, in which its end directed
toward the slider 23 is raised with respect to the slider
23 so that said slider cannot engage said end during the
advancement of the slider 23 toward the bed 3, but can
engage said end of the clamping and cutting element 7
during movement of the slider 23 away from the bed 3,
to the second active position, in which the end of the
clamping and cutting element 7 is lowered so as to be
engaged by the slider 23 during the advancement of the
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latter toward the bed 3, which in this manner produces
the passage of the clamping and cutting element 7 from
the clamping position to the waiting position. In the sec-
ond active position, the clamping and cutting element 7
cannot be engaged by the slider 23 in its motion away
from the bed 3.

[0041] The hydraulic cylinder 21 is provided in a man-
ner similar to the hydraulic cylinder 18, i.e., with a cham-
ber 27 inside which the piston 22 slides, dividing the
chamber 27 into two parts: a first part 27a, which can be
fed with a pressurized fluid, generally air, and a second
part 27b, which is partially occupied by the stem 22a and
also can be fed with a pressurized fluid, generally air.
The supply with a pressurized fluid of the first part 27a
of the chamber 27 and the connection to the discharge
of the second part 27b of the chamber 27 produce the
translational motion of the piston 22 and therefore of the
slider 23 toward the bed 3, actuating the passage of the
corresponding clamping and cutting element 7, if such
element is in the second active position, from the clamp-
ing position to the waiting position. The connection of the
first part 27a of the chamber 27 to the discharge and the
introduction of the pressurized fluid into the second part
27b of the chamber 27 produce the motion of the piston
22 in the opposite direction with respect to the preceding
direction and therefore the motion of the slider 23 away
from the bed 3. In this case also, for an equal pressure
of the fluid that feeds the two parts 27a, 27b of the cham-
ber 27, the second part 27b of the chamber 27 can be
kept fed at all times, since the force applied to the piston
22 by the pressurized fluid in the second part 27b is small-
er than the force applied to the piston 22 by the pressu-
rized fluid in the first part 27a of the chamber 27, since
the area of the piston 22 in the second part 27b, due to
the presence of the stem 22a, is smaller than the area
of the piston 22 in the first part 27a.

[0042] It should be noted that each clamping and cut-
ting element 7, once it has been brought to the waiting
position, only if it passes into the first active position can
be engaged by the slider 23 while said slider performs a
translational motion away from the bed 3 to be returned
to the clamping position.

[0043] Conveniently, each of the yarn guides 4 is con-
nected to the corresponding clamping and cutting ele-
ment 7 to actuate the passage of the corresponding
clamping and cutting element 7 from the first active po-
sition to the second active position upon passage of the
corresponding yarn guide 4 from the inactive position to
the active position.

[0044] The connection between the yarn guide 4 and
the corresponding clamping and cutting element 7 is ac-
tuated by means of a pivot 28, which is fixed to the yarn
guide 4 and is coupled slidingly to a side 29 which is
contoured like an inclined plane of the corresponding
clamping and cutting element 7. During the passage of
the yarn guide 4 from the inactive position to the active
position, the pivot 28 slides along the side 29 and causes
the oscillation of the clamping and cutting element 7



9 EP 2 057 310 B9 10

about the axis 24, producing its passage from the first
active position to the second active position.

[0045] The oscillation of each clamping and cutting el-
ement 7 in its passage from the first active position to the
second active position is contrasted by elastic means,
which are constituted preferably by an elastically flexible
laminar tab 30 of the body of the clamping and cutting
element 7 which rests against an abutment 31 defined
by the supporting element 2. Such laminar tab 30 is load-
ed elastically by the oscillation of the clamping and cutting
element 7 when said element passes from the first active
position to the second active position and reacts elasti-
cally, causing the oscillation in the opposite direction of
the clamping and cutting element 7, returning it to the
first active position, when the action of the corresponding
yarn guide 4 ceases thereon, i.e., when it is brought to
the inactive position.

[0046] For the sake of completeness in description, it
should be noted that Figures 1 to 4 illustrate two hydraulic
cylinders 18, one of which acts on a yarn guide 4, shown
in cross-section, while the other one acts on a contiguous
yarn guide 4.

[0047] Operation of the device according to the inven-
tion is as follows.

[0048] Ininactive conditions, the different yarn guides
4 of the device are in the inactive position and the corre-
sponding clamping and cutting elements 7 are in the
clamping position, as shown in Figures 1 and 5.

[0049] When one wishes to provide a specific yarn 6
to the needles 13 of the machine, the yarn guide 4 that
supports said yarn 6, by feeding with a pressurized fluid
the first part 20a of the chamber 20 of the hydraulic cyl-
inder 18, is moved from the inactive position to the active
position. During this movement, the yarn guide 4, with its
end in which the passage 5 is defined, rises (Figure 6)
so as to pass above the bed 3 and then descends so as
to carry the yarn 6, with its portion that runs from the end
that is clamped by the clamping and cutting element 7 to
the passage 5 between two contiguous needles 13 sup-
ported by the bed 3, as shown in Figures 2 and 7. In this
manner, one has the assurance that this portion of yarn
6 is engaged by the needles 13 of the bed 3 that are
made to knit at the device being considered.

[0050] The passage of a yarn guide 4 from the inactive
position to the active position also causes the passage
ofthe corresponding clamping and cutting element 7 from
the first active position to the second active position, load-
ing elastically the laminar tab 30.

[0051] Once the yarn guide 4 has been moved into the
active position, the first part 27a of the chamber 27 of the
hydraulic cylinder 21 is fed with pressurized fluid and
produces the movement toward the bed 3 of the slider
23 and consequently the passage of the clamping and
cutting element 7 from the clamping position to the wait-
ing position in which it is extracted, with its end in which
the recess 8 is defined, by the laminas 9 and 10 toward
the bed 3. The passage of the clamping and cutting ele-
ment 7 into the waiting position also frees the end of the
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yarn 6, previously clamped between the clamping and
cutting element 7 and the retention lamina 10, allowing
correct feeding of the needles 13 of the bed 3 which are
moved to knit at the set of yarn guides, as shown in Fig-
ures 3 and 8.

[0052] When one wishes to interrupt the feeding of the
yarn 6 dispensed by the yarn guide 4, the first part 20a
of the chamber 20 of the hydraulic cylinder 18 is connect-
ed to the discharge, causing, as a consequence of the
action of the pressurized fluid in the second part 20b of
the chamber 20, the movement of its piston 19 and there-
fore of the yarn guide 4 away from the bed 3, returning
the yarn guide 4 to the inactive position. During this spac-
ing, the end with the passage 5 of the yarn guide 4 rises
in order to move beyond the bed 3 and then descends
again, depositing the portion of yarn 6 that runs from the
passage 5 to the last needle 13 which has taken the yarn
6 in the recess 8, as shown in Figure 9.

[0053] The return of the yarn guide 4 to the inactive
position frees the corresponding clamping and cutting
element 7, which as aconsequence ofthe elastic reaction
of the laminar tab 30 returns to the first active position.
[0054] The first part 27a of the chamber 27 of the hy-
draulic cylinder 21 is then connected to the discharge
and, due to the action of the pressurized fluid in the sec-
ond part 27b of the chamber 27, the piston 22 performs
a translational motion away from the bed 3, causing the
retraction of the clamping and cutting element 7 between
thelaminas 9and 10, as shownin Figure 1. This retraction
causes the clamping of the yarn 6, deposited in the recess
8, between the retention lamina 10 and the clamping and
cutting element 7 and the cutting of said yarn 6 between
the clamping and cutting element 7 and the cutting lamina
9.

[0055] Due to the fact that each of the yarn guides 4
of the device according to the invention can be actuated
independently of the actuation of the other yarn guides
4 and independently of the position of the bed 3 with
respect to the position of the supporting element 2 which
carries the yarn guides 4, it is possible to start and stop
the feeding of a given yarn 6 at any time depending on
the knitting requirements. In this manner it is possible to
limit the dispensing of one or more yarns 6 to portions of
rows of knitting, varying considerably the knitting possi-
bilities, for example in forming patterns.

[0056] This possibility to actuate the yarn guides indi-
vidually and without positional constraints with respect
to the bed, in combination with the different possibilities
of selection of the needles to be moved to knit at the yarn
guides offered by modem knitting machines, extends
considerably the range of kinds of knitting that can be
performed on knitting machines.

[0057] In practice it has been found that the device
according to the invention fully achieves the intended
aim, since it allows to increase the number of kinds of
knitting that are possible on a knitting machine.

[0058] The device thus conceived is susceptible of nu-
merous modifications and variations, all of which are
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within the scope of the appended claims;

[0059] In practice, the materials used, as well as the
dimensions, may be any according to requirements and
to the state of the art.

characterized in that said yarn guides (4), in pass-
ing from said inactive position to said active position,
can move with respect to said supporting element
(2) along a direction which is substantially perpen-

versely to said actuation path.

The knitting machine according to claims 1 and 2,

5 dicular to said actuation direction on a plane which
is substantially perpendicular to said actuation path.
Claims
The knitting machine according to one or more of
Aknitting machine, particularly a circular knitting ma- the preceding claims, characterized in that said
chine, with a device (1) for feeding yarns comprising: 70 first actuation means (11) comprise an actuator for
each of said yarn guides (4), said actuator being ac-
a supporting element (2) which is arranged on tuatable to produce the passage of the correspond-
the inner side of the bed (3) of the machine to ing yarn guide (4) from said inactive position to said
be fed and supports a set of yarn guides (4) ar- active position or vice versa regardless of the actu-
ranged mutually side-by-side; 15 ation of the other yarn guides (4).
said bed (3) being able to move with respect to
said supporting element (2) along an actuation The knitting machine according to one or more of
path; the preceding claims, characterized in that each
each of said yarn guides (4) having a passage actuators of said first actuation means (11) compris-
(5) for at least one yarn (6) to be fed to the nee- 20 es a hydraulic cylinder (18) which is mounted on said
dles (13) of the machine that are arranged in supporting element (2) and acts, with the stem (19a)
said bed (3) and said supporting element (2), for of its piston (19), on the corresponding yarn guide
each of said yarn guides (4), supporting an ele- (4) in order to make it pass from said inactive position
ment (7) for clamping and cutting the yarn (6) to said active position or vice versa.
dispensed by the corresponding yarn guide (4); 25
first means (11) for actuating the yarn guides (4) The knitting machine according to one or more of
being arranged on said supporting element (2) the preceding claims, characterized in that each
and being provided for the passage of said yarn of said yarn guides (4) has an elongated laminar
guides (4) from an inactive position, in which body which is arranged on a plane which is substan-
they are arranged so that their yarn passage (5) 30 tially perpendicular to said actuation path, said yarn
lies on the inner side of the bed (3), to an active passage (5) being defined proximate to the longitu-
position, in which they are arranged so that their dinal end of the yarn guide (4) which is directed to-
yarn passage (5) lies on the outer side of the ward the bed (3).
bed (3), or vice versa, and second means (12)
being provided for actuating the clamping and 35 The knitting machine according to one or more of
cutting elements (7) for the passage of the the preceding claims, characterized in that it com-
clamping and cutting elements (7) from a posi- prises means for guiding said yarn guides (4); said
tion for clamping the yarn (6) to a position for guiding means defining a path for the movement of
waiting for the yarn (6) to be clamped; said yarn guides (4) in their passage from said inac-
characterized in that said firstactuationmeans 40 tive position to said active position and vice versa;
(11) comprise individual actuators which are ac- said movement path having an intermediate lifting
tuated to produce the passage of each of said portion followed by a lowering portion for passage
yarn guides (4) from said inactive position to said beyond the region of the bed (3) that supports the
active position or vice versa, independently of needles (13) on the part of the end of the yarn guide
the actuation of the other yarn guides (4) and 45 (4) in which said yarn passage (5) is defined, in the
independently of the position of said bed (3) with passage of the yarn guide (4) from the inactive po-
respect to said supporting element (2) along the sition to the active position and vice versa.
corresponding actuation path,
The knitting machine according to one or more of
The knitting machine according to claim 1, charac- 50 the preceding claims, characterized in that said
terized in that said yarn guides (4), in passing from second actuation means (12) comprise a single ac-
said inactive position to said active position, can tuator for the different clamping and cutting elements
move with respect to said supporting element (2) (7); said single actuator being actuatable in order to
along an actuation direction which is oriented trans- produce the passage of the clamping and cutting el-
versely to the extension of the bed (3) and trans- 55 ements (7) from said clamping position to said wait-

ing position and vice versa; each clamping and cut-
ting element (7) being movable on command from a
first active position, in which it can be engaged by
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said single actuator exclusively for its passage from
said waiting position to said clamping position, to a
second active position, in which it can be engaged
by said single actuator exclusively for its passage
from said clamping position to said waiting position.

The knitting machine according to one or more of
the preceding claims, characterized in that each
of said yarn guides (4) is connected to the corre-
sponding clamping and cutting element (7) in order
to actuate the passage of the corresponding clamp-
ing and cutting element (7) from said first active po-
sition to said second active position upon passage
ofthe corresponding yarn guide (4) from said inactive
position to said active position.

The knitting machine according to one or more of
the preceding claims, characterized in that it com-
prises elastic return means which contrast elastically
the passage of each clamping and cutting element
(7) from the first active position to the second active
position in order to return said clamping and cutting
element (7) to the first active position when the in-
active position is reached by the corresponding yarn
guide (4).

The knitting machine according to one or more of
the preceding claims, characterized in that said
clamping and cutting elements (7) have an elongated
laminar body which is arranged on a plane which is
substantially perpendicular to said actuation path.

The knitting machine according to one or more of
the preceding claims, characterized in that said
clamping and cutting elements (7) are pivoted indi-
vidually, with an intermediate portion of their exten-
sion, to said supporting element (2) about a pivoting
axis which is oriented substantially at right angles to
the plane of arrangement of the corresponding
clamping and cutting element (7); said clamping and
cutting elements (7) being able to oscillate about said
pivoting axis with respect to said supporting element
(2) in order to pass from said first active position to
said second active position or vice versa.

Patentanspriiche

1.

Strickmaschine, insbesondere Rundstrickmaschi-
ne, mit einer Garnzufiihrvorrichtung (1), umfassend
ein Halteelement (2), das auf der Innenseite des
Betts (3) der zu beschickenden Maschine angeord-
net ist und einen Satz Garnfiihrungen (4) halt, die
nebeneinander angeordnet sind;

wobei das Bett (3) in der Lage ist, sich gegeniiber
dem Halteelement (2) entlang einem Betatigungs-
weg zu bewegen;

wobei jede der Garnfuhrungen (4) einen Durchgang
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(5) flr zumindest ein Garn (6) hat, das den in dem
Bett (3) angeordneten Nadeln (13) der Maschine zu-
zufiihren ist, und das Halteelement (2) fiir jede der
Garnfiihrungen (4) ein Element (7) zum Klemmen
und Schneiden des von der entsprechenden Garn-
fiihrung (4) ausgegebenen Garns (6) halt; wobei er-
ste Mittel (11) zum Betéatigen der Garnflhrungen (4)
an dem Halteelement (2) angeordnet sind und fir
den Ubergang der Garnfiihrungen (4) aus einer in-
aktiven Stellung, in der sie so angeordnet sind, dass
ihr Garndurchgang (5) auf der Innenseite des Betts
(3) liegt, in eine aktive Stellung, in der sie so ange-
ordnet sind, dass ihr Garndurchgang (5) auf der Au-
Renseite des Betts (3) liegt, oder umgekehrt, vorge-
sehen sind, und wobei zweite Mittel (12) zum Beta-
tigen der Klemm- und Schneidelemente (7) fiir den
Ubergang der Klemm- und Schneidelemente (7) aus
einer Stellung zum Klemmen des Garns (6) in eine
Stellung zum Warten auf das einzuklemmende Garn
(6) vorgesehen sind;

dadurch gekennzeichnet, dass die ersten Betéti-
gungsmittel (11) einzelne Betatiger umfassen, die
zum Bewirken des Ubergangs jeder der Garnfiihrun-
gen (4) von der inaktiven Stellung in die aktive Stel-
lung, oder umgekehrt, unabhéngig von der Betati-
gung der anderen Garnfiihrungen (4) und unabhén-
gig von der Stellung des Betts (3) bezlglich dem
Halteelement (2) entlang dem entsprechenden Be-
tatigungsweg betatigt werden.

Strickmaschine nach Anspruch 1, dadurch ge-
kennzeichnet, dass sich die Garnfiihrungen (4)
beim Ubergang von der inaktiven Stellung in die ak-
tive Stellung gegenliber dem Halteelement (2) ent-
lang einer Betatigungsrichtung bewegen kdnnen,
die quer zur Ausdehnung des Betts (3) und quer zu
dem Betatigungsweg ausgerichtet ist.

Strickmaschine nach den Anspriichen 1 und 2, da-
durch gekennzeichnet, dass sich die Garnfiihrun-
gen (4) beim Ubergang von der inaktiven Stellung in
die aktive Stellung auf einer Ebene, die im Wesent-
lichen senkrecht zu dem Betéatigungsweg liegt, ge-
genliber dem Halteelement (2) entlang einer Rich-
tung bewegen kdnnen, die im Wesentlichen senk-
recht zu der Betatigungsrichtung ist.

Strickmaschine nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, dass die ersten Betatigungsmittel (11) einen
Betatiger fir jede der Garnfiihrungen (4) umfassen,
wobei der Betatiger zum Bewirken des Ubergangs
der entsprechenden Garnfiihrung (4) aus der inak-
tiven Stellung in die aktive Stellung, oder umgekehrt,
ungeachtet der Betatigung der anderen Garnfiihrun-
gen (4) betatigbar ist.

Strickmaschine nach einem oder mehreren der vor-
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hergehenden Anspriiche, dadurch gekennzeich-
net, dass jeder Betatiger der ersten Betatigungsmit-
tel (11) einen Hydraulikzylinder (18) umfasst, der an
dem Halteelement (2) montiertist und mit der Stange
(19a) seines Kolbens (19) auf die entsprechende
Garnfiihrung (4) einwirkt, um sie zum Ubergang von
derinaktiven Stellung in die aktive Stellung, oder um-
gekehrt, zu veranlassen.

Strickmaschine nach einem oder mehreren der vor-
hergehenden Anspriiche, dadurch gekennzeich-
net, dass jede der Garnflihrungen (4) einen langli-
chen blattférmigen Kdrper hat, der auf einer zu dem
Betatigungsweg im Wesentlichen senkrechten Ebe-
ne angeordnet ist, wobei der Garndurchgang (5) in
der Nahe des zu dem Bett (3) gerichteten Langsen-
des des Garnfiihrung (4) ausgebildet ist.

Strickmaschine nach einem oder mehreren der vor-
hergehenden Anspriiche, dadurch gekennzeich-
net, dass sie Mittel zum Fihren der Garnfiihrungen
(4) umfasst, wobei die Fiihrungsmittel einen Weg fir
die Bewegung der Garnfiihrungen (4) bei ihrem
Ubergang aus der inaktiven Stellung in die aktive
Stellung und umgekehrt definieren, wobei der Be-
wegungsweg beim Ubergang der Garnfilhrung (4)
aus der inaktiven Stellung in die aktive Stellung und
umgekehrt einen intermedidren Anhebeabschnitt
hat, gefolgt von einem Absenkabschnitt fir den
Ubergang seitens des Endes der Garnfiihrung (4),
in dem der Garndurchgang (5) ausgebildet ist, Gber
den Bereich des die Nadeln (13) tragenden Betts (3)
hinaus.

Strickmaschine nach einem oder mehreren der vor-
hergehenden Anspriiche, dadurch gekennzeich-
net, dass die zweiten Betatigungsmittel (12) einen
einzigen Betatiger fir die verschiedenen Klemm-
und Schneidelemente (7) umfassen, wobei der ein-
zige Betétiger zum Bewirken des Ubergangs der
Klemm- und Schneidelemente (7) aus der Klemm-
stellung in die Wartestellung, und umgekehrt, beta-
tigbar ist, wobei jedes Klemm- und Schneidelement
(7) auf Befehl aus einer ersten aktiven Stellung, in
der es von dem einzigen Betatiger ausschlieBlich fiir
seinen Ubergang von der Wartestellung in die
Klemmstellung aktiviert werden kann ist, in eine
zweite aktive Stellung bewegbar ist, in der es von
dem einzigen Betatiger ausschlieBlich flir seinen
Ubergang von der Klemmstellung in die Wartestel-
lung aktiviert werden kann.

Strickmaschine nach einem oder mehreren der vor-
hergehenden Anspriiche, dadurch gekennzeich-
net, dass jede der Garnfiihrungen (4) mit dem ent-
sprechenden Klemm- und Schneidelement (7) ver-
bunden ist, um beim Ubergang der entsprechenden
Garnflihrung (4) aus der inaktiven Stellung in die ak-
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10.

11.

12.

tive Stellung den Ubergang des entsprechenden
Klemm- und Schneidelements (7) aus der ersten ak-
tiven Stellung in die zweite aktive Stellung auszul6-
sen.

Strickmaschine nach einem oder mehreren der vor-
hergehenden Anspriiche, dadurch gekennzeich-
net, dass sie elastische Rilickstellmittel umfasst, die
dem Ubergang jedes Klemm- und Schneidelements
(7) aus der ersten aktiven Stellung in die zweite ak-
tive Stellung elastisch entgegen wirken, um das
Klemm- und Schneidelement (7) in die erste aktive
Stellung zuriickzusetzen, wenn von der entspre-
chenden Garnfliihrung (4) die inaktive Stellung er-
reicht worden ist.

Strickmaschine nach einem oder mehreren der vor-
hergehenden Anspriiche, dadurch gekennzeich-
net, dass die Klemm- und Schneidelemente (7) ei-
nen langlichen blattférmigen Kérper haben, der auf
einer zu dem Betdtigungsweg im Wesentlichen
senkrechten Ebene angeordnet ist.

Strickmaschine nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, dass die Klemm- und Schneidelemente (7) je-
weils mit einem mittleren Abschnitt ihrer Ausdeh-
nung an dem Halteelemente (2) um eine zu der An-
ordnungsebene des entsprechenden Klemm- und
Schneidelements (7) im Wesentlichen rechtwinklig
ausgerichtete Drehachse drehbar angebracht sind,
wobei die Klemm- und Schneidelemente (7) in der
Lage sind, gegeniiber dem Halteelement (2) um die
Schwenkachse zu schwingen, um von der ersten ak-
tiven Stellung in die zweite aktive Stellung, oder um-
gekehrt, Giberzugehen.

Revendications

1.

Machine a tricoter, en particulier machine a tricoter
circulaire, avec un dispositif (1) d’alimentation en fils
comprenant :

un élément de support (2) qui est disposé sur le
coté intérieur de la fonture (3) de la machine a
alimenter et supporte un ensemble de guides
de fil (4) disposés mutuellement cote a cbte;
ladite fonture (3) pouvant se déplacer par rap-
port audit élément de support (2) le long d’'un
trajet d’actionnement ;

chacun desdits guides de fil (4) ayant un passa-
ge pour au moins un fil (6) a transférer vers les
aiguilles (13) de la machine qui sont disposées
dans ladite fonture (3) et ledit élément de sup-
port (2), pour chacun desdits guides de fil (4),
supportant un élément (7) pour serrer et couper
le fil (6) distribué par le guide de fil (4)
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correspondant ;

des premiers moyens (11) pour actionner les
guides de fil (4) étant disposés sur ledit élément
de support (2) et étant fournis pour le passage
desdits guides de fil (4) d’'une position inactive,
dans laquelle ils sont disposés de sorte que leur
passage de fil (5) se situe sur le c6té intérieur
de la fonture (3), a une position active, dans la-
quelle ils sont disposés de sorte que leur pas-
sage de fil (5) se situe sur le c6té extérieur de
la fonture (3), ou vice versa, et des seconds
moyens (12) permettant d’actionner les élé-
ments de serrage et de coupe (7) pour le pas-
sage des éléments de serrage et de coupe (7)
d’une position pour serrer le fil (6) a une position
pour attendre que le fil (6) soit serré;
caractérisée en ce que lesdits premiers
moyens d’actionnement (11) comprennent des
actionneurs individuels qui sont actionnés pour
produire le passage de chacun desdits guides
de fil (4) de ladite position inactive a ladite posi-
tion active ou vice versa, indépendamment de
I'actionnement des autres guides de fil (4) et in-
dépendamment de la position de ladite fonture
(3) par rapport audit élément de support (2) le
long du trajet d’actionnement correspondant.

Machine a tricoter selon la revendication 1, carac-
térisée en ce que lesdits guides defil (4), en passant
de ladite position inactive a ladite position active,
peuvent se déplacer par rapport audit élément de
support (2) le long d’'une direction d’actionnement
qui est orientée transversalement a I'extension de la
fonture (3) et transversalement audit trajet d’action-
nement.

Machine a tricoter selon les revendication 1 et 2,
caractérisée en ce que lesdits guides de fil (4), en
passant de ladite position inactive a ladite position
active, peuvent se déplacer par rapport audit élé-
ment de support (2) le long d’une direction qui est
sensiblement perpendiculaire a ladite direction d’ac-
tionnement sur un plan qui est sensiblement perpen-
diculaire audit trajet d’actionnement.

Machine a tricoter selon une ou plusieurs des reven-
dications précédentes, caractérisée en ce que les-
dits premiers moyens d’actionnement (11) compren-
nent un actionneur pour chacun desdits guides de
fil (4), ledit actionner pouvant étre actionné pour pro-
duire le passage du guide de fil (4) correspondant
de ladite position inactive a ladite position active ou
vice versa, indépendamment de I'actionnement des
autres guides de fil (4).

Machine a tricoter selon une ou plusieurs des reven-
dications précédentes, caractérisée en ce que cha-
que actionneur desdits premiers moyens d’action-
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10

nement (11) comprend un vérin hydraulique (18) qui
est monté sur ledit élément de support (2) et agit,
avec la tige (19a) de son piston (19), sur le guide de
fil (4) correspondant afin de le faire passer de ladite
position inactive a ladite position active ou vice ver-
sa.

Machine a tricoter selon une ou plusieurs des reven-
dications précédentes, caractérisée en ce que cha-
cun desdits guides de fil (4) a un corps lamellaire
allongé qui est disposé sur un plan qui est sensible-
ment perpendiculaire audit trajet d’actionnement, le-
dit passage de fil (5) étant défini a proximité de I'ex-
trémité longitudinale du guide de fil (4) qui est dirigé
vers la fonture (3).

Machine a tricoter selon une ou plusieurs des reven-
dications précédentes, caractérisée en ce qu’elle
comprend des moyens pour guider lesdits guides de
fil (4) ; lesdits moyens de guidage définissant un tra-
jet pour le déplacement desdits guides de fil (4) lors
de leur passage de ladite position inactive a ladite
position active et vice versa ; ledit trajet de déplace-
ment ayant une partie de soulévement intermédiaire
suivie d’une partie d’abaissement pour un passage
au-dela de la région de la fonture (3) qui supporte
les aiguilles (13) sur la partie de I'extrémité du guide
defil (4) dans lequel ledit passage de fil (5) est défini,
lors du passage du guide de fil (4) de la position
inactive a la position active et vice versa.

Machine a tricoter selon une ou plusieurs des reven-
dications précédentes, caractérisée en ce que les-
dits seconds moyens d’actionnement (12) compren-
nent un actionneur unique pour les différents élé-
ments de serrage et de coupe (7) ; ledit actionneur
unique pouvant étre actionné afin de produire le pas-
sage des éléments de serrage et de coupe (7) de
ladite position de serrage a ladite position d’attente
et vice versa ; chaque élément de serrage et de cou-
pe (7) étant mobile sur commande d’'une premiére
position active, dans laquelle il peut venir en prise
avec ledit actionneur unique exclusivement pour son
passage de ladite position d’attente a ladite position
de serrage, a une seconde position active, dans la-
quelle il peut venir en prise avec ledit actionneur uni-
que exclusivement pour son passage de ladite po-
sition de serrage a ladite position d’attente.

Machine a tricoter selon une ou plusieurs des reven-
dications précédentes, caractérisée en ce que cha-
cun desdits guides de fil (4) est relié a I'élément de
serrage et de coupe (7) correspondant afin de dé-
clencher le passage de I'élément de serrage et de
coupe (7) correspondant de ladite premiére position
active a ladite seconde position active lors du pas-
sage du guide de fil (4) correspondant de ladite po-
sition inactive a ladite position active.
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Machine a tricoter selon une ou plusieurs des reven-
dications précédentes, caractérisée en ce qu’elle
comprend des moyens de retour élastiques qui s’op-
posent élastiquement au passage de chaque élé-
ment de serrage et de coupe (7) de la premiére po-
sition active a la seconde position active afin de re-
tourner ledit élément de serrage et de coupe (7) ala
premiere position active lorsque la position inactive
est atteinte par le guide de fil (4) correspondant.

Machine a tricoter selon une ou plusieurs des reven-
dications précédentes, caractérisée en ce que les-
dits éléments de serrage et de coupe (7) ont un corps
lamellaire allongé qui est disposé sur un plan qui est
sensiblement perpendiculaire audit trajet d’action-
nement.

Machine a tricoter selon une ou plusieurs des reven-
dications précédentes, caractérisée en ce que les-
dits éléments de serrage et de coupe (7) pivotent
individuellement, avec une partie intermédiaire de
leur extension, sur ledit élément de support (2)
autour d’'un axe de pivotement qui est orienté sen-
siblement a angle droit par rapport au plan d’agen-
cement de I'élément de serrage et de coupe (7)
correspondant ; lesdits éléments de serrage et de
coupe (7) pouvant osciller autour dudit axe de pivo-
tement par rapport audit élément de support (2) afin
de passer de ladite premiére position active a ladite
seconde position active ou vice versa.
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