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(57) Abstract: A dial of a circular hosiery knitting machine of the type with

a cylinder and dial with yarn cutting device. The dial comprises a dial body
(2) which is substantially disk-shaped and can be arranged above and coaxi-
ally with respect to the needle cylinder with a vertical axis of a circular ho-
siery knitting machine. On the upper face of the dial body (2) multiple radial
slots (3) are provided which are adapted to accommodate needles (4) that
can be actuated along the corresponding radial slot (3) to form knitting or to
cooperate with the needles of the needle cylinder to form knitting. The dial
(1) is provided with a cutting device (5), which comprises a plurality of cut-
ting sectors (6) which are distributed around the axis (7) of the dial body (2)
and have cutting edges (8) which are oriented substantially radially with re-
spect to the axis (7) of the dial body (2). The cutting sectors (6) are arranged
at sectors of the dial body (2) which are intended to be free from needles (4).
Moreover, the cutting device (5) comprises a cutter (9) which is adapted to
abut against the cutting edges (8) of the cutting sectors (6) to cut at least one
yarn engaged by one of the cutting sectors (6) in its rotary motion about the
axis of the dial body (2) with respect to the cutter (9).
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DIAL OF CIRCULAR HOSIERY KNITTING MACHINE OF THE TYPE
WITH CYLINDER AND DIAL WITH YARN CUTTING DEVICE

The present invention relates to a dial of a circular hosiery knitting
machine of the type with cylinder and dial with yarn cutting device.

As 1s known, circular hosiery knitting machines with needle cylinder
and dial comprise a supporting structure which supports a needle cylinder
with a vertical axis which can be actuated with a rotary motion about such
axis with respect to the supporting structure. On the lateral surface of the
needle cylinder a plurality of axial slots is provided, inside each of which a
needle 1s accommodated which can be actuated with an alternating motion
along the corresponding axial slot in order to produce knitting.

Above the needle cylinder a dial is coaxially provided, which has a
substantially disk-like body, on the upper face of which a plurality of radial
slots 1s defined. Generally, each one of the radial slots accommodates a
corresponding needle, which can be actuated with an alternating motion
along the corresponding radial slot in order to produce knitting or cooperate
with the needles of the needle cylinder in the production of knitting.

Such machines are provided with cutting devices in order to cut the
yarns at the end of their use by the needles in forming the knitting. Such
cutting devices generally comprise a disk-like blade, also known as knife,
which is fixed above and coaxially with respect to the body of the dial. The
knife has, at its peripheral edge, a plurality of teeth, each provided with a
cutting edge which is oriented substantially radially with respect to the axis
of the knife. The teeth are arranged proximate to the peripheral edge of the
body of the dial, above the needles accommodated in the radial slots of the
dial body so as to engage the yarn or yarns at the end of their use by the
needles during the formation of the knitting.

The cutting devices, in addition to the above mentioned knife,
comprise at least one cutter which is arranged above the knife and rests with

its cutting edge against the region of the knife that is occupied by the teeth.
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The knife 1s rigidly coupled to the dial and therefore to the needle cylinder
in rotation about its own axis, while the cutter 1s connected to the supporting
structure of the machine.

In practice, when the use of a yarn in the formation of knitting by a
group of needles ends, the yarn guide that supplies the yarn is moved away
from the working region of the needles, generally by lifting the yarn guide
with respect to the needle cylinder. In this manner, a portion of the yarn runs
from the last needle that engaged it to the corresponding yarn guide,
arranging itself along a chord above the knife, which, by rotating about its
own axis, engages with one of its teeth this portion of yarn and draws it
against the cutting edge of the cutter, which, by acting as a contrast blade,
cuts the yarn.

This cutting operation leaves on the article being formed a tail of yarn
whose length 1s equal to the distance between the last needle that picked up
the yarn and the tooth of the knife that engaged it at the end of its use by the
needle.

The presence of the yarn tail is unwanted, since it constitutes an
aesthetically displeasing note on the finished article and 1s a waste of yarn.

This problem is felt particularly in the production of high or medium-
high quality articles, in which the user pays particular attention to the finish
of the articles and for which, during production, an attempt is made to
reduce as much as possible production waste, since they are made with
high-value yarns.

The problem of reducing the length of the tail of yarn in circular
hosiery knitting machines with cylinder and dial is not simple to solve, since
the distance between the plane of arrangement of the knife and the bottom
of the radial slots cannot drop below a certain limit in order to avoid
interference between the knife and the needles arranged in the radial slots of

the dial.

The aim of the present invention 1s to solve the above mentioned
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problem, by providing a dial of a circular hosiery knitting machine of the
type with cylinder and dial with yarn cutting device that makes it possible to
reduce the length of the tail of yarn that derives from its cutting by the
cutting device.

Within this aim, an object of the invention 1s to provide a dial with a
cutting device that offers the greatest assurances of safety and reliability in
use.

Another object of the invention is to provide a dial with a cutting
device that can be manufactured with competitive costs.

This aim, as well as these and other objects that will become better
apparent hereinafter, are achieved by a dial of a circular hosiery knitting
machine of the type with cylinder and dial with yarn cutting device,
comprising a dial body which is substantially disk-shaped and can be
arranged above and coaxially with respect to the needle cylinder with a
vertical axis of a circular hosiery knitting machine, on the upper face of said
dial body a plurality of radial slots being provided which are adapted to
accommodate needles that can be actuated along the corresponding radial
slot to form knitting or to cooperate with the needles of the needle cylinder
to form knitting, characterized in that it 1s provided with a cutting device,
which comprises a plurality of cutting sectors which are distributed around
the axis of said dial body and have cutting edges which are oriented
substantially radially with respect to the axis of said dial body, said cutting
sectors being arranged at sectors of said dial body which are intended to be
free from needles, said cutting device further comprising a cutter which 1s
adapted to abut against said cutting edges of the cutting sectors to cut at
least one yarn engaged by one of said cutting sectors in its rotary motion
about the axis of said dial body with respect to said cutter.

Further characteristics and advantages of the invention will become
better apparent from the description of a preferred but not exclusive

embodiment of the dial with cutting device according to the invention,
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illustrated by way of non-limiting example in the accompanying drawings,
wherein:

Figure 1 is a perspective view of a portion of the dial with the cutting
device according to the invention;

Figure 2 is a perspective view of a portion of the dial with the cutting
device according to the invention, with a protective element removed for
greater clarity;

Figure 3 is a top plan view of a portion of the dial with the cutting
device according to the invention;

Figure 4 1s a sectional view of Figure 3, taken along the line IV-1V;

Figure 5 1s a sectional view of Figure 3, taken along the line V-V,

Figure 6 is a front elevation view of a portion of the dial with the
cutting device according to the invention;

Figure 7 is a perspective view of the cutting device as regards only
some cutting sectors and the cutter.

With reference to the figures, the dial of a circular hosiery knitting
machine of the type with cylinder and dial with yarn cutting device,
according to the invention, generally designated by the reference numeral 1,
comprises a dial body 2, which has a substantially disk-like shape and
which, like dials of the conventional type, can be arranged above and
coaxially with respect to the needle cylinder, which has a vertical axis, of a
circular hosiery knitting machine.

On the upper face of the dial body 2 a plurality of radial slots 3 is
provided, which are adapted to accommodate needles 4 which can be
actuated along the corresponding radial slot 3 in order to form knitting or
cooperate with the needles of the needle cylinder to form knitting, in a per
se known manner.

The cutting device according to the invention, generally designated
by the reference numeral 5, comprises a plurality of cutting sectors 6, which

are distributed around the axis 7 of the dial body 2 and have cutting edges 8
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which are oriented substantially radially with respect to the axis 7 of the dial
body 2. The cutting sectors 6 are arranged at sectors of the dial body 2
which are designed to be free from needles 4. The cutting device 5 further
comprises a cutter 9 which is adapted to abut against the cutting edges 8 of
the cutting sectors 6 in order to cut at least one yarn which i1s engaged by
one of the cutting sectors 6 in the rotary motion of the cutting sectors 6
integrally with the dial body 2 about the axis 7 with respect to the cutter 9,
as will become better apparent hereinafter.

Preferably, each one of the cutting sectors 6 is arranged at a radial slot
3 which is not used to accommodate any needle 4.

Conveniently, each one of the cutting sectors 6 is accommodated
partially in one of the radial slots 3 of the dial body 2 that is free from
needles.

More particularly, each one of the cutting sectors 6 is fixed to a
corresponding supporting element 19, which rests on the bottom of a radial
slot 3 which is free from needles, so that the cutting edges 8 of the cutting
sectors 6 lie directly above the upper end of the side walls of the radial slots
3.

As an alternative, the supporting element 19 may be missing and each
cutting sector 6 might be provided with such a thickness as to rest on the
bottom of the corresponding radial slot 3.

In practice, in the dial 1 according to the invention, by utilizing the
fact that for most of the knitting that can be performed with a circular
hosiery knitting machine with needle cylinder and dial only a part of the
needles 4 arranged in the dial 1 is used, and some radial slots 3, instead of
accommodating a needle 4 which would remain practically unused, are used
preferably to accommodate partially and/or support a corresponding cutting
sector 6.

The replacement of the conventional knife, which has a continuous

disk-like body, with a plurality of cutting sectors 6 which are partially
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accommodated and supported in radial slots 3 defined on the upper face of
the dial body 2 makes it possible to arrange the cutting edges 8 of the
cutting sectors 6 further downward with reference to the arrangement of the
dial 1 on the machine, 1.e., on a plane which is significantly closer to the
bottom of the radial slots 3, and therefore closer to the needles 4 arranged in
the dial 1, with respect to the plane of arrangement of the cutting edges of
knives of the conventional type. The reduction of the distance of the cutting
edges 8 from the bottom of the radial slots 3 is allowed by the fact that the
cutting sectors 6 are arranged in sectors of the dial body 2 which are not
occupied by needles 4 and therefore the danger of any interference with the
needles 4 arranged in the dial 1 is excluded. The lowering of the plane of
arrangement of the cutting edges 8 of the cutting sectors 6 causes the cutting
edges 8 to be closer both to the needles 4 arranged in the dial 1 and to the
needles arranged in the needle cylinder, thus making it possible to reduce
the length of the tail of yarn that extends from the last needle that picked up
the yarn and the cutting edge 8 of the cutting sector 6 that engages it and

cuts it in cooperation with the cutter 9.

Preferably, the cutting sectors 6 are mutually joined, at their end
directed toward the axis 7 of the dial body 2, by an annular element 10,
which is coaxial to the dial body 2.

The cutter 9 1s provided with a cutting edge 11 which is adapted to
abut as a complementary blade against the cutting edge 8 of the cutting
sectors 6. The cutter 9 is provided with a resting base 12, which can be
engaged against the upper face of the cutting sectors 6, and the resting base
12 conveniently has an angular extension, relatively to the axis 7 of the dial
body 2, at least equal to twice the angular distance between two contiguous
cutting sectors 6.

Preferably, the resting base 12 has a portion 12a which lies upstream
and a portion 12b which lies downstream of the cutting edge 11 of the cutter

9 according to the motion, indicated by the arrow 18 in Figure 7, of the dial
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body 2 and therefore of the cutting sectors 6 about the axis 7 with respect to
the cutter 9.

In this manner, despite the discontinuity that is present between the
cutting sectors 6, the cutter 9 rests stably against at least two contiguous
cutting sectors 6, obviating this discontinuity.

The cutter 9 is connected to a supporting block 13, which is arranged
above the dial body 2 and is pushed, in a per se known manner, downward
so as to ensure the resting of the cutter 9 against the upper face of the
cutting sectors 6. The downward thrust can be provided by a spring, of a
known type not shown for the sake of simplicity, which 1s accommodated in
a box-like body 14 which supports, so that it can slide along an axis that is
substantially perpendicular to the plane of arrangement of the dial body 2,
the supporting block 13 to which the cutter 9 1s connected.

It should be noted that in a per se known manner the cutter 9 can be
connected rigidly to the supporting block 13, as shown, or so that it can
rotate about an axis which 1s substantially perpendicular to a plane that
passes through the axis 7 of the dial body 2, so as to be able to oscillate on a
radial plane with respect to the dial 1 in order to adapt to any movements,
on this plane, of the cutting sectors 6 during their rotation.

For the sake of completeness in description, it should be noted that
some of the cutting sectors 6 and the annular element 10 are protected by a
covering element 15, which also i1s annular and has, at the cutter 9, an
adapted recess 16.

As in conventional machines, a plurality of cutters 9 can be provided
which are distributed about the axis 7 of the dial 1 depending on the number
of feeds or drops of the machine and according to the requirements.

Figure 3 shows two cutters 9, which are mutually arranged angularly
about the axis 7 of the dial body 2 and have been designated by the same

reference numeral.

Figure 3 shows other elements, such as for example intake ports 17
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and other devices of a known type, which are not described in detail for the
sake of simplicity.

Operation of the cutting device according to the invention 1s as
follows.

When a needle 4 arranged in the dial 1 or in the needle cylinder stops
knitting with a yarn, the yarn guide that feeds this yarn, like in circular
hosiery knitting machines that use cutting devices of the known type, is
raised so as to prevent the needles that follow the last needle that picked up
the yarn from picking up the yarn. Due to this lifting and due to the rotation
of the needle cylinder and of the dial 1 about the common axis 7 with
respect to the yarn guide, the yarn arranges itself along a chord and is
engaged by the cutting edge 8 of the cutting sector 6 that 1s arranged directly
after the last needle that picked up the yarn according to the direction of
rotation of the dial 1 and of the needle cylinder about the axis 7.

The cutting sector 6 draws the engaged yarn until it arrives at the
cutter 9, which by acting as a contrast blade cuts the yarn.

In practice it has been found that the dial with cutting device
according to the invention fully achieves the intended aim, since the
replacement of the conventional knife with cutting sectors that are arranged
in regions of the dial body that are not occupied by needles makes it
possible to reduce the distance between the cutting edges that engage and
cut the yarn and the last needle that picked up the yarn and therefore makes
it possible to reduce the length of the tail of yarn that remains on the
manufactured article after cutting, making it possible to save yarn and
improving the quality of the manufactured articles.

The dial with cutting device thus conceived is susceptible of
numerous modifications and variations, all of which are within the scope of
the appended claims; all the details may further be replaced with other

technically equivalent elements.

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

The disclosures in Italian Patent Application No. MI2011A000430
from which this application claims priority are incorporated herein by
reference.

Where technical features mentioned in any claim are followed by
reference signs, those reference signs have been included for the sole
purpose of increasing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the interpretation of each

element i1dentified by way of example by such reference signs.
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CLAIMS

1. A dial (1) of a circular hosiery knitting machine of the type with a
cylinder and dial with yarn cutting device (5), comprising a dial body (2)
which is substantially disk-shaped and can be arranged above and coaxially
with respect to the needle cylinder with a vertical axis of a circular hosiery
knitting machine, on the upper face of said dial body (2) a plurality of radial
slots (3) being provided which are adapted to accommodate needles (4) that
can be actuated along the corresponding radial slot (3) to form knitting or to
cooperate with the needles of the needle cylinder to form knitting,
characterized in that it is provided with a cutting device (5), which
comprises a plurality of cutting sectors (6) which are distributed around the
axis (7) of said dial body (2) and have cutting edges (8) which are oriented
substantially radially with respect to the axis (7) of said dial body (2), said
cutting sectors (6) being arranged at sectors of said dial body (2) which are
intended to be free from needles (4), said cutting device (5) further
comprising a cutter (9) which is adapted to abut against said cutting edges
(8) of the cutting sectors (6) to cut at least one yarn engaged by one of said
cutting sectors (6) in its rotary motion about the axis of said dial body (2)
with respect to said cutter (9).

2. The dial (1) according to claim 1, characterized in that each one of
said cutting sectors (6) is arranged at one of said radial slots (3) that is
intended not to contain needles (4).

3. The dial (1) according to claims 1 and 2, characterized in that each
one of said cutting sectors (6) is partially accommodated in one of said
radial slots (3) of the dial body (2) that 1s intended not to contain needles
(4).

4. The dial (1) according to one or more of the preceding claims,
characterized in that each one of said cutting sectors (6) is fixed to a
supporting element (19), which is accommodated in one of said radial slots
(3) of the dial body (2) that is intended not to contain needles (4).
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5. The dial (1) according to one or more of the preceding claims,
characterized in that said cutting sectors (6) are mutually joined, at their end
directed toward the axis (7) of said dial body (2), by an annular element (10)
which is coaxial to said dial body (2).

6. The dial (1) according to one or more of the preceding claims,
characterized in that said cutter (9) has a cutting edge (11) which is adapted
to abut as a contrast blade against the cutting edge (8) of said cutting sectors
(6), said cutter (9) being provided with a resting base (12) that can engage
against the upper face of said cutting sectors (6).

7. The dial (1) according to one or more of the preceding claims,
characterized in that said resting base (12) has an angular extension,
referred to the axis (7) of said dial body (2), which is equal to at least twice
the angular distance between two contiguous said cutting sectors (6).

8. The dial (1) according to one or more of the preceding claims,
characterized in that said resting base (12) has a portion (12a) upstream and
a portion (12b) downstream of the cutting edge (11) of said cutter (9) along
the motion of said dial body (2) about its own axis (7) with respect to said
cutter (9).

9. The dial (1) according to one or more of the preceding claims,
characterized in that part of said cutting sectors (6) and said annular element
(10) are protected by an annular covering element (15).

10. The dial (1) according to one or more of the preceding claims,
characterized in that said covering element (15) has a recess (16) at said
cutter (9).
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