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(54) Device and process for sewing the toe of a sock

(57)  Thedevice (1) for sewing the toe of a sock com-

prises extraction means of a sock from a knitting ma-
chine equipped with locking members of the toe of the @
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sock in a predetermined position and automatic means
(2,6,7) for turning the sock (3) inside-out engaging in the
toe of the sock and suitable for turning the sock inside
out taking it in an inside-out direction and for supplying I
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the sock to a sewing machine (5) for sewing the toe of 1 1:3'
the sock inside-out.
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Description

[0001] The present invention refers to a device and
process for sewing the toe of a sock.

[0002] Currently, socks are produced by realising,
through knitting machines, tubular elements suitably
shaped to define the toe and, in some cases, also the
calf and the foot.

[0003] Then the tubular element is processed with a
sewing machine which closes an end of the sock at the
toe.

[0004] As is known, currently, the sock is taken from
the knitting machine from the right side and, after having
transported it to the sewing machine, the sock is sewn
from the right side obtaining comfort when worn, since
the sewing of the toe stays on the outside.

[0005] The drawback of this solution is the presence
of the most unattractive part of the sewing on the outside
which makes it more difficult to commercialise.

[0006] The technical task proposed of the present in-
vention is, therefore, that of realising a device and proc-
ess for sewing the toe of a sock which allows the afore-
mentioned technical drawbacks of the prior art to be
eliminated.

[0007] In this technical task a purpose of the invention
is that of realising a device and process which allow the
sock produced on the right side to be taken and ar-
ranged to be sewn inside-out (as is normally done man-
ually) so as to eliminate the unattractive drawbacks of
the prior art.

[0008] Another purpose of the invention is that of re-
alising a device and process which are totally automated
and which do not require human intervention to make
the finished sock, for example to transport the sock on
the sewing machine according to suitable orientations
or positions or to turn it inside-out.

[0009] The last but not least purpose of the invention
is that of realising a device and process which ensure
high productivity and low costs.

[0010] The technical task, as well as these and other
purposes, according to the present invention, are ac-
complished by realising a device for sewing the toe of a
sock, characterised in that it comprises extraction
means of a sock from a knitting machine equipped with
locking members of the toe of said sock in a predeter-
mined position and automatic means for turning said
sock inside-out engaging in said toe of said sock and
suitable for turning said sock inside out taking it in an
inside-out direction and for supplying said sock to a sew-
ing machine for sewing the toe of said sock inside-out.
[0011] The presentfinding also refers to a process for
sewing the toe of a sock, characterised in that it consists
of holding said sock by said toe from when it is realised
by a knitting machine until it is taken onto a sewing ma-
chine for sewing the toe inside-out.

[0012] Further characteristics and advantages of the
invention are defined, moreover, in the other claims.
[0013] Further characteristics and advantages of the
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invention shall become clearer from the description of a
preferred but not exclusive embodiment of the device
and process for sewing the toe of a sock according to
the finding, where the device is illustrated for indicating
and not illustrating purposes in the attached drawings,
wherein:

- figure 1 shows a schematic view of the device ac-
cording to the finding;

- figure 2 shows a schematic view of a detail of pin-
cers of the device suitable for gripping the edge of
the socks to be sewn in an approaching step to the
sock;

- figure 3 shows a schematic view of a detail of pin-
cers of the device which have gripped and widened
the edge of the socks to be sewn;

- figure 4 shows a schematic view of a detail of the
sucker which holds the sock to be sewn sucking it
upwards;

- figures 5 and 6 show a detail of the holding means
of said sock.

With reference to the quoted figures, a device for sewing
the toe of a sock is shown wholly indicated with refer-
ence numeral 1.

[0014] The device 1 comprises automatic means 2 for
turning the sock 3 inside-out, suitable for taking the sock
from a knitting machine 4 from the right side, to turn it
inside out taking it in a wrong side and to supply it to a
sewing machine.

[0015] The means 2 for turning inside-out comprise
holding means 6 of an end of said sock and pulling
means 7 of an opposite end of the sock 3.

[0016] In a preferred embodiment of the device 1 ac-
cording to the present finding, the holding means 6 com-
prise a body 8 which carries at least two pincers 9 suit-
able for gripping portions of the edges of the socks 3.
[0017] As shown in the attached figures, the pincers
9 are slidably connected to the body 8 and can be ac-
tuated into translation through an actuator 11 which, for
example, is of the pneumatic or hydraulic type; an anal-
ogous actuator 12 commands the opening and closing
of the pincers 9.

[0018] Moreover, advantageously, the body 8 is rotat-
ably connected to a support 13; for example, the body
8 is connected to a gear 14 connected to a pinion 15
that can be actuated in rotation by a motor 16 for exam-
ple of the stepper type.

[0019] The holding means 6 comprise a housing 18
suitable for guiding the sock 3 during the rotation of the
body 8; in the example shown, the housing element 18
consists of a bent rod.

[0020] In a suitable manner, the support 13 is slidably
connected to a frame 19 of the knitting machine; in this
way, after the sock 3 has been turned inside-out, the
support 13 translates - aligning it with a guide 20 of the
sewing machine 5.

[0021] The pulling means 7 comprise a sucker 21 suit-
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able for sucking up a portion of the sock 3 and for holding
it (continuing to suck). As represented in the attached
figures, the sucker 21 comprises a tubular element 22
suitable for being inserted in the sock to suck up a toe
portion.

[0022] Advantageously, the tubular element 22 has at
least one portion of a free toe thereof bevelled at 23; this
allows the insertion of the element 22 in the sock to be
eased avoiding it getting caught during the downward
motion in some portions of the sock 3, such as the calf.
[0023] The device 1 also comprises extraction means
25 of the sock 3 from the knitting machine 4, which are
suitable for supplying the sock to the holding means 6.
[0024] In the present embodiment the extraction
means 25 comprise a cylinder 26, equipped with locking
members defined by many tabs 50 engaged with the toe
of the sock, rotatably connected to the knitting machine
4 through a rod 27 and, moreover, suitable for translat-
ing vertically both to collaborate with the knitting ma-
chine 4 and gripping the sock 3 in the realisation step,
and to collaborate with the holding means 6.

[0025] Advantageously, the unit comprises the knit-
ting machine 4, the sewing machine 5 and the device 1
for turning the socks 3 inside-out, also comprises control
means 30 suitable for interacting with the knitting ma-
chine 4, with the device 1 for turning inside-out and with
the sewing machine 5 to command synchronised oper-
ation.

[0026] In particular, the control means 30 are suitable
for commanding the start of each operating step of the
knitting machine 4, of the device 1 for turning inside-out
and of the sewing machine 5 only when a previous step
has ended.

[0027] For example, when the knitting machine 4 has
realised the sock 3 (in particular one loop before the end
of its realisation) an impulse is emitted which informs
the control means 30 to start up the device 1 for turning
inside out; then the control means 30 command and
control the operation of the device 1 and, after the sock
has been turned inside out, they command and control
the passage to the sewing machine 5 and command the
operation of the sewing machine 5 itself.

[0028] The operation of the sewing device of the toe
of a sock according to the invention is clear form that
which has been described and illustrated and, in partic-
ular, is substantially the following.

[0029] The sock 3 realised by the knitting machine 4
in the form of a tubular element open at the two opposite
ends is collected inside the cylinder 26.

[0030] This rotates towards the outside of the knitting
machine 4 as indicated by the arrow F1 and goes into
position aligned with the tubular element 22; then it
translates upwards and stops with its upper end (from
which the edges project at the toe of the sock 3) between
the pincers 9 of the holding means 6 (the knitting means
realises the sock so that in this configuration the heel
31 faces outwards, i.e. at the opposite side with respect
to the knitting machine 4, figure 1).
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[0031] The pincers 9 translate towards the sock 3 as
indicated by the arrow F2, grip the sock and translate in
the opposite direction to the previous one, as indicated
by the arrow F3, so as to widen the edge of the sock
and to ease the entry of the tubular element 22 inside
of it.

[0032] The tubular element 22 lowers and enters into
the sock until it goes near to the cuff; the end stop for
the tubular element 22 is defined by switches which are
suitably positioned above the same tubular element 22
in relation to the type of socks being realised.

[0033] At this point the sucker 21 sucks in air and
sucks up the end at the toe to be sewn of the socks 3
(figure 4); at the same time, the tubular element 22 goes
up until the sock is completely inside-out; the point at
which the rise of the tubular element 22 is stopped is
defined according to the type of socks 3 being proc-
essed by another switch positioned above the same tu-
bular element 22.

[0034] Then the motor 16 actuates the pinion 15 into
rotation and, through the gear 14, makes the body 8 ro-
tate by 180°; at the same time the suction of the sucker
21 is stopped and the sock is guided downwards by the
housing element 18; in this way the sock is turned in-
side-out and stays hung downwards, held by the pincers
9, on the wrong side.

[0035] Then the support 13 slides on the frame 19 un-
til the sock 3 is aligned with the guide 20 of the sewing
machine 5 which takes the sock 3 and carries it onto the
sewing machine where the toe is sewn from the inside
of the sock 3 (inside-out).

[0036] The presentfinding also refers to a process for
sewing the toe of a sock.

[0037] The process according to the present finding
consists of taking a sock 3 realised by a knitting machine
4 from the right side and holding the sock by its toe until
it is taken on a sewing machine for sewing its toe inside-
out.

[0038] In practice, it has been seen how the device
and process for sewing the toe of a sock according to
the invention are particularly advantageous, because
they allow socks to be realised which have the sewing
at the to on the inside of the sock, with very high pro-
ductivity since all of the processes are automated.
[0039] The device and process for sewing the toe of
a sock thus conceived are susceptible to numerous
modifications and variants, all of which are covered by
the inventive concept; moreover, all of the details can
be replaced by technically equivalent elements.

[0040] In practice, the materials used, as well as the
sizes, can be whatever according to requirements and
the state of the art.

Claims

1. Device for sewing the toe of a sock, characterised
in that it comprises extraction means of a sock from
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a knitting machine equipped with locking members
of the toe of said sock in a predetermined position
and automatic means for turning said sock inside-
out engaging in said toe of said sock and suitable
for turning said sock inside out taking it in an inside-
out direction and for supplying said sock to a sewing
machine for sewing the toe of said sock inside-out.

Sewing device according to claim 1, characterised
in that said means for turning inside-out comprise
holding means of an end of said sock and pulling
means of an opposite end of said sock.

Sewing device according to one or more of the pre-
vious claims, characterised in that said holding
means comprise a body which carries at least two
pincers suitable for gripping portions of said socks.

Sewing device according to one or more of the pre-
vious claims, characterised in that said pincers
are slidably connected to said body.

Sewing device according to one or more of the pre-
vious claims, characterised in that said body is sl-
idably connected to a support.

Sewing device according to one or more of the pre-
vious claims, characterised in that said holding
means comprise a housing element suitable for
guiding said sock during the rotation of said body.

Sewing device according to one or more of the pre-
vious claims, characterised in that said support is
slidably connected to a frame of said knitting ma-
chine.

Sewing device according to one or more of the pre-
vious claims, characterised in that said pulling
means comprise a sucker suitable for sucking up a
portion of said sock and holding it.

Sewing device according to one or more of the pre-
vious claims, characterised in that said sucker
comprises a tubular element suitable for being in-
serted into said sock for sucking up a toe portion
thereof.

Sewing device according to one or more of the pre-
vious claims, characterised in that said tubular el-
ement has at least one portion of a free toe thereof
bevelled.

Sewing device according to one or more of the pre-
vious claims, characterised in that said extraction
means of said sock from said knitting machine com-
prise locking members of the toe of said sock and
are suitable for supplying said sock to said holding
means.
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12.

13.

14.

15.

16.

17.

18.

Plant for producing socks comprising at least one
knitting machine suitable for realising said socks
and a sewing machine suitable for sewing at least
the toe of said socks, characterised in that it com-
prises a device for turning said socks inside-out,
suitable for turning the sock inside-out taking it from
the wrong side as it is supplied by said knitting ma-
chine to the right side as it is supplied to said sewing
machine and, moreover, control means suitable for
interacting with said knitting machine, with said de-
vice for turning inside-out and with said sewing ma-
chine to command its synchronised operation.

Plant according to the previous claim, character-
ised in that said control means are suitable for
commanding the start of each operating step of said
knitting machine, said device for turning inside-out
and said sewing machine only when a previous step
has ended.

Process for sewing the toe of a sock, characterised
in that it consists of holding said sock by said toe
from when it is realised by a knitting machine until
it is taken onto a sewing machine for sewing the toe
inside-out.

Sewing process according to the previous claim,
characterised in that said sock is turned inside-out
by holding an end thereof and pulling the opposite
end.

Sewing process according to one or more of claims
14 and thereafter, characterised in that the end of
said sock which is held is that of the open edge and
the end which is pulled is that of the toe.

Sewing process according to one or more of claims
14 and thereafter, characterised in that said toe is
pulled upwards and, after it has been turned inside-
out, the sock is rotated to be taken back into position
hanging at the top and free at the bottom.

Device and process for sewing the toe of a sock, all
as substantially described, represented in the at-
tached tables of drawings and claimed.
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