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(54) Apparatus and method for closing toe parts of socks

(57) Apparatus for closing the toe part of a sock, com-
prising a frame (14), at least one sewing head (11, 12)
mounted on the frame (14) for sewing the toe part of a

sock and a conveyor (13) for conveying the sock to said
at least one sewing head (11,12). The sewing head (12)
can move with respect to the frame (14) so as to sew the
toe part according to a substantially curved line.
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Description

[0001] The present invention relates to an apparatus
and a method for closing toe parts of socks. Particularly,
the invention relates to an assembly equipped with a mi-
croprocessor controlled assembly that enables a shifting
movement of the sewing heads, thereby enabling fine
seaming of the toe part of the sock.
[0002] Sock weaving machines weave the sock in sev-
en parts, namely welt 1, heel 3, sole 4, toe 5, toe seam
allowance 6, scrap 7 and leg portion 2. Once the sock is
woven, the toe part of the sock coming from the knitting
machine is seamless, i.e. open (see Figure 1).
[0003] Seaming of this open hosiery toe part is effected
by another apparatus. A conventional hosiery toe closing
apparatus consists of following components: a clip 8 on
which the sock is fitted, a chain 9 that inserts the sock
fitted to the clip 8 into a conveyor 13, a knife assembly
10 that cuts and separates the scrap part 7 of the sock,
a first head 11 sewing the hosiery toe, a second head 12
sewing the hosiery toe, a conveyor 13 passing the sock
through the seam frame 14, an arm 15 for securing the
heads 11 and 12 to the frame, an upper revolving body
16, a lower stationary body 17 and a base 18 (Figure 2).
[0004] The stages of a sock toe sewing apparatus, de-
pending on the components of this apparatus, conven-
tionally comprise the following steps: during production
the sock toe seam allowance 6 is made of fine yarn and
is clipped to the clip from this sock seam. The guide chain
9 catches the sock from its scrap part 7 and inserts the
sock appropriately on the conveyor (Figure 3). The scrap
part 7 of the sock advancing on the conveyor is cut when
passing through the knife assembly 10 and this scrap
part is sucked by a suction mechanism and sent into a
separate vessel (Figure 4).
[0005] After this step, the hosiery toe of the sock is
ready for sewing. When the sock passes under the first
head 11, it is sewn by the needle on this head.
[0006] The first head is firmly attached to the frame of
the apparatus and, therefore, the sock transported in the
linearly moving conveyor enables the stationary head 11
to perform a linear sewing (Figure 5).
[0007] In a similar way, when the sock passes through
the second head 12 it is subjected to another sewing
procedure. The purpose of this second sewing is usually
to sew the sock at two different distances and thus to
increase the sewing stability. Since the second head is
attached to the frame similarly to the first head, the sock
transported in the linearly moving conveyor again ena-
bles a linear sewing procedure (Figure 6).
[0008] However, the fact that the sewing heads are
attached to the frame, causes the seams to be linear and
the curved form of the hosiery toe part of the sock makes
the continuity of the seam impossible to achieve (Figures
7a and 7b). A top view of the hosiery toe seam form re-
sulting from the foregoing assembly is shown in Figures
7a and 7b.
[0009] According to Figure 7a, the sock toe is com-

posed of three components. The component indicated
by 21 represents the seam line, the component indicated
by 20 represents the region within the seam and the el-
ements indicated by 22 represent the side regions. In
Figure 7a, the region within the seam is relatively thick
and it is not possible that side regions are wasted
(cracked) with such a thick seam. Therefore a solid sew-
ing configuration is obtained by this arrangement. How-
ever, this kind of thick seam socks may irritate the toe
region of the user because of a frictional effect of the
shoe against the sock and thus makes the sock uncom-
fortable to wear.
[0010] In Figure 7b, the region 20 within the seam is
made of fine seam. However, in this configuration with
fine seam the side regions 22 cannot be sewn and, as a
consequence thereof, the toe part of the sock may be
cracked.
[0011] The technical problems presented above result
from the fact that since the sewing heads are attached
to the frame the sewing is made in a linear way.
[0012] The aim of the present invention is to sew the
hosiery toe parts in an efficient way on the one hand with
a fine seam and on the other hand without cracking the
side parts of the hosiery toe region.
[0013] This aim and these and other objects which will
become better apparent hereinafter are achieved by the
apparatus for closing the toe part of a sock according to
claim 1 and the method for closing the toe part of a sock
according to claim 16.
[0014] The apparatus preferably comprises a clip for
fitting the sock the toe of which is to be sewn, a guide
chain for inserting the sock on the clip to the conveyor,
a knife assembly for cutting and separating the scrap part
from the sock, at least one sewing head for sewing the
sock hosiery toe, a conveyor for conveying the sock to
the sewing heads and a frame connected to this at least
one sewing head, which is movable with respect to the
frame. In particular, the sewing head is movable in a sub-
stantially vertical direction with respect to the sock con-
veying direction or to the plane of the conveyor.
[0015] In the preferred embodiments of the invention,
two sewing heads are provided, namely a first head and
a second head. Movement of these heads is driven by
an automatic assembly that preferably comprises a sen-
sor for identifying the sock advancing on the conveyor,
a counter for detecting the position of the sock as well
as its width and its distance from the sewing head, a
microprocessor in which the data taken from these com-
ponents are fed and a motor component controlled by
this microprocessor.
[0016] With the structure according to the present in-
vention, the toe regions of socks can be sewn on the one
hand in a fine way and on the other hand without wasting
(cracking) the side parts of the toe regions.
[0017] Further characteristics and advantages of the
invention will become better apparent from the detailed
description of particular but not exclusive embodiments,
illustrated by way of non-limiting examples in the accom-
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panying drawings, wherein:

Figure 1 is an illustration of a representative embod-
iment showing the parts of a sock coming from a
weaving apparatus according to the state of the art;
Figure 2 is an illustration of a representative embod-
iment showing the hosiery toe apparatus according
to the state of the art;
Figure 3 is an illustration of a representative embod-
iment showing the arrangement of the sock in the
clip assembly according to the state of the art;
Figure 4 is an illustration of a representative embod-
iment showing the cutting of the sock scrap part ac-
cording to the state of the art;
Figure 5 is an illustration of a representative embod-
iment showing the sewing phase of the sock hosiery
toe in the first head according to the state of the art;
Figure 6 is an illustration of a representative embod-
iment showing the sewing phase of the sock hosiery
toe in the second head according to the state of the
art;
Figure 7a is an illustration of a representative em-
bodiment showing the thick seam location of the sock
hosiery toe according to the state of the art;
Figure 7b is an illustration of a representative em-
bodiment showing the fine seam location of the sock
hosiery toe according to the state of the art;
Figure 8 is an illustration of a representative embod-
iment showing the hosiery toe design apparatus ac-
cording to the present invention;
Figure 9 is a flow diagram of the method for driving
the head assembly of the hosiery toe apparatus ac-
cording to the present invention;
Figure 10 is an illustration of a first embodiment
showing an optical eye structure for identifying pas-
sage of the sock;
Figure 11 is an illustration of a first embodiment
showing the assembly driving the sewing heads ac-
cording to a first embodiment of the present inven-
tion;
Figure 12 shows a detailed illustration of the assem-
bly driving the sewing heads according to the first
embodiment the present invention;
Figure 13 is an illustration of the first embodiment
showing the side view of the assembly driving the
sewing heads according to the present invention;
Figure 14 shows an illustration of a sock toe sewn
by means of the assembly of the present invention;
Figure 15 is a perspective view of the sewing head
and its drive mechanism according to a second em-
bodiment of the invention;
Figure 16 is a top view of the assembly of Figure 15;
Figure 17 is a cross sectional broken away view of
the assembly of Figure 16, taken along line A-A;
Figure 18 is a cross sectional view of the assembly
of Figure 16 taken along line B-B.

[0018] With reference to the figures, Figures 1 to 7 re-

gard conventional arrangements which have been dis-
cussed above.
[0019] Figure 8 is an illustration of a first embodiment
of the hosiery toe apparatus. According to this figure, a
sock coming from a weaving apparatus and still not hav-
ing a seam in its toe part is fitted to the apparatus by
means of a clip assembly 8 of the known kind. The clip
assembly 8 is connected to a guide chain 9 and the in-
sertion of the sock to a linearly moving conveyor 13 is
made through this guide chain 9.
[0020] The hosiery toe apparatus comprises a screw
41 and a proximity counter 42 sensible to this screw.
Screw 41 is preferably attached to the main shaft of the
sock apparatus and counter 42 is attached to the frame.
At each rotation of the main shaft, the screw 41 comes
face to face with the counter 42, the counter detects the
face to face position and produces a signal that is fed to
a microprocessor PP.
[0021] By the combined action of the screw 41 and the
counter 42 sensible to this screw, the information about
the position of the sock transported by the conveyor 13
in the apparatus at a given time, the width size of the
sock and its distance to the sewing head are obtained.
[0022] Other sensing devices, e.g. of the optical kind,
may be alternatively used for detecting the sock param-
eters.
[0023] As anticipated above, the scrap part of the sock
shown in Figure 1 is removed from the sock by the knife
assembly 10 and taken away from the apparatus, pref-
erably via a suction unit (not shown).
[0024] An optical eye 43 sensor is provided for identi-
fying the sock, before the toe part of the sock transported
by the conveyor 13 is sewn. The signal received from the
optical eye 43 is fed to the microprocessor. The optical
eye 43 is designed to comprise a light source preferably
provided in a signal transmitting cable 23 (Figure 10) and
a light receptor provided in a signal receiving cable 24.
An opening 25 is provided between these cables 23,24.
[0025] When the sock passes through this opening 25,
since the connection between the light source and its
associated receiver is interrupted, a signal is produced
and this signal is sent to the microprocessor.
[0026] Sewing of the sock toe is preferably accom-
plished by means of two heads, namely a first head 11
and a second head 12. However, a structure made of
only one head can optionally perform the sewing proce-
dure, too. While the first head 11 preferably makes a
weak seam in the form of basting, the second head 12
is the head in which the main seam is performed.
[0027] The components of the hosiery toe apparatus
stated above are provided on a frame 14.
[0028] The sewing heads 11,12 or, in case of assem-
blies provided with one head only, the sewing head or
anyone of these heads can move with respect to the
frame 14 and, preferably, this movement is made in a
vertical plane along an upward/downward directions.
However, if desired, the movable head or heads can also
be moved along a direction that is sloped with respect to
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the vertical or horizontal planes.
[0029] The movable sewing heads are pivotally mount-
ed on the frame 14 so that they can rotate about an axis
38 together with the sewing mechanisms that are mount-
ed into the sewing head. The axis 38 is laterally spaced
with respect to the needle 19.
[0030] In order to drive the movable sewing head 12
or heads 11,12 a motor is provided which receives the
signals needed for the rotational drive from the micro-
processor and which is connected to the moving head
12. In a preferred embodiment of the invention, this motor
is a step motor. However, other types of motor that are
known to the person skilled in the art can be provided in
the alternative.
[0031] An arrangement for driving the head 12 is sche-
matically shown in the flow-chart of Figure 9. The signals
taken from the optical eye 43 and the counter 42 are fed
to the microprocessor PP and the motor 45 controlled by
the microprocessor, depending on the coming drive,
makes a rotational movement and drives the head 12.
[0032] The assembly shown in Figs. 11-13 provides
for the movement transmission from the motor to the
head according to a first embodiment of the invention.
The movement transmission assembly comprises bear-
ings 27 connected to the frame 14, a shaft 28 mounted
between these bearings 27 and eccentric component 29
integrated to this shaft.
[0033] Shaft 28 is equipped at one end with a driving
gear 30. A chain 31 connects this driving gear 30 to a
gear 32 that is attached at one end of the motor.
[0034] In the first embodiment shown in Figure 8 and
in Figure 11, two shafts 28, two eccentric components
29 mounted on them and two bearings 27 are provided
and this combination allows movement of the second
head 12. However, if desired, the first head 11 can also
be driven with the same assembly.
[0035] An embodiment comprising only one movable
head (without using another head) may be provided, too.
As an alternative, a separate motor component for each
sewing head can be provided.
[0036] Again, as an alternative, the following can be
used instead of a power transmission over a chain 31: a
rim attached to a motor, another rim attached to the shaft
28 and a rim mechanism comprising a strap transmitting
the movement between these rims. Otherwise, the fol-
lowing arrangement may be provided: a gear connected
to the motor, a gear wheel mechanism comprising an-
other gear directly connected to this gear and attached
with its axis to the shaft 28 or revolving components that
can be driven with magnetic force and having various
geometric forms.
[0037] By means of the assembly of Figures 8 and 11,
when the motor is rotated the eccentric component 29
also rotates. The eccentric component 29, as can be seen
in Figure 12, is connected to a movement transmission
component 33 and enables this component 33 to be shift-
ed. The eccentric component 29 contacts a roller bearing
35 formed on one end of this movement transmission

component 33. This roller bearing 35 is attached by
means of a pin 36 to the movement transmission com-
ponent 33. The movement transmission component 33
is secured to the head 12 through a hole 34 opened on
it, as can be seen in Figure 12.
[0038] In Figure 13, the assembly driving the head 12
and the head 12 are shown together. The head 12 is
attached to the frame 14 via a revolving bearing so as to
be rotatable about an axis 38.
[0039] When the motor controlled by the microproces-
sor is rotated, the movement transmission assembly
30,31,32 and the eccentric component 29 rotate. As a
consequence thereof, the roller bearing 35 connected to
the eccentric component 29 is shifted in an upward/down-
ward direction and the whole sewing head 12 connected
thereto also moves in an upward/downward direction,
indicated by the arrows in Figure 13. By this way the
movement of the needles 19 in an upward or downward
direction is provided.
[0040] A spring assembly is also provided which is able
to dump to the frame vibrations that may occur in the
movable head 12. In particular, a spring connection part
37 comprised in the movement transmission component
33 is connected to an arm of this component 33 provided
with a spring 39 along its axis. When the head 12 makes
a shift, the spring 39 is stretched and tends to pull the
head 12 towards the frame, thus allowing the vibration
movement of the head 12 to be dumped.
[0041] An arrangement for the movable sewing head
according to a second preferred embodiment of the in-
vention is shown in Figures 15-18, in which the same
reference numbers of the preceding figures are used for
similar elements.
[0042] As in the embodiment shown in Figure 13, the
sewing head of Figures 15-18 is rotatable about an axis
38 so as to move the sewing mechanisms associated
thereto, such as the needle 19, in an upward/downward
direction, thus approaching or departing from the con-
veyor 13.
[0043] The rotation of the sewing head 12 about axis
38 in the second preferred embodiment is driven by an
operating screw assembly 44, in which a threaded rotat-
ing shaft 46 of a motor 45 meshes with the internal thread
of a saddle or carriage 47 so as to move the saddle in a
vertical direction. Vertical movement of the saddle 47 is
guided by means of vertical guides 49 connecting upper
and lower portions of a case 48 which houses the saddle
47 and the rotating shaft 46 of the motor 45.
[0044] The saddle 47 comprises a longitudinal recess
54 extending substantially perpendicularly with respect
to the guides 49 and a pin 53 which can slide in the recess
54 by means of roller bearings 55.
[0045] A lever arm 52 is rigidly coupled to the movable
sewing head 12 and is connected to the saddle 47 by
means of the pin 53. Accordingly, vertical movement of
the saddle 47 results in a rotation of the sewing head 12
about its axis 38, i.e. in a movement of the head along
an upward/downward direction.

5 6 



EP 1 630 277 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0046] The motor 45 is preferably a step motor and is
operated by means of command signals from the micro-
processor.
[0047] Within the scope of the present invention, the
hosiery toe sewing apparatus also comprises a monitor
terminal 40, which is connected to the electronic and op-
tical components of the apparatus and serves to set up
the operational parameters.
[0048] In the preferred embodiments of the invention,
the distance between the optical eye 43 and the sewing
heads 11,12 is predetermined (e.g. about 188 steps) and
the generation of commands is provided by sending sig-
nals to the microprocessor.
[0049] When the sock toe passes under the head 12,
the head goes slowly up and, about 16 steps after, the
head sews the middle part of the sock keeping its position
at a certain height. Finally, before sewing arrives at the
second end of the sock, the head 12 gradually lowers for
about 16 steps, thereby sewing the region closer to the
other end part of the toe region of the sock.
[0050] When sewing is completed, the head 12 waits
for the next sock of which the toe part is to be sewn. Since
sock parameters such as height or width vary from sock
to sock, this data may be fed to the microprocessor
through the monitor terminal 40, i.e. the microprocessor
is programmable.
[0051] The control system comprising the microproc-
essor may also be fed with signals from fibre optical sen-
sors of the known type, which sense the above sock pa-
rameters upstream of the sewing heads 11, 12.
[0052] An illustrative view of a sock toe sewn with a
hosiery toe closing apparatus according to the present
invention is shown in Figure 14. As can be seen from this
figure, the apparatus and method according to the inven-
tion allow hosiery toe sewing to be made in a curved
fashion.
[0053] The disclosures in Turkish Patent Application
No. 95130 from which this application claims priority are
incorporated herein by reference.
[0054] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. Apparatus for closing the toe part of a sock, com-
prising a frame (14), at least one sewing head (11,
12) mounted on said frame (14) for sewing the toe
part of a sock, and a conveyor (13) for conveying the
sock to said at least one sewing head (11, 12), char-
acterized in that said at least one sewing head
(11,12) is movable with respect to said frame (14)
so as to sew said toe part according to a substantially

curved line.

2. The apparatus of claim 1, characterized in that said
at least one sewing head (11, 12) is pivotally mount-
ed on said frame (14) so as to be movable in upward
and downward directions with respect to said con-
veyor (13).

3. The apparatus of claims 1 or 2, characterized in
that it comprises a microprocessor for driving said
at least one sewing head (11, 12) according to sock
parameters, said sock parameters being selected in
a group comprising height of the sock, width of the
sock and distance of the sock with respect to the at
least one sewing head (11,12).

4. The apparatus of claim 3, characterized in that said
sock parameters are stored in a monitor terminal
(40).

5. The apparatus of claim 3, characterized in that it
comprises sensors for measuring said sock param-
eters and sending signals to said microprocessor,
which is programmed so as to drive said sewing head
in response to said signals.

6. The apparatus of any one of the preceding claims,
characterized in that it comprises a motor (45) for
moving said at least one sewing head (12) and com-
prises a power transmission assembly (30,31,32,
44) for providing connection between said motor and
said at least one sewing head (11,12).

7. The apparatus of claim 6, characterized in that it
comprises a shaft (28) connected to said power
transmission assembly (30,31,32) and an eccentric
component (29) placed on this shaft (28).

8. The apparatus of claims 6 or 7, characterized in
that said power transmission assembly comprises
a gear (32) connected to said motor, another gear
(30) connected to said shaft (28) and a chain (31)
for transmitting the movement between said gears.

9. The apparatus of claim 6 or 7, characterized in that
said power transmission assembly comprises a rim
connected to said motor, another rim connected to
said shaft (28) and a strap transmitting the move-
ment between said rims.

10. The apparatus of claims 6, characterized in that
said power transmission assembly comprises a gear
connected to said motor, another gear directly con-
nected to this gear and is axially connected to said
shaft (28).

11. The apparatus of any one of claims 6 to 10, charac-
terized in that it comprises a movement transmis-
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sion component (33) attached to said at least one
head (11,12) and comprises a roller bearing (35) for
coupling to said eccentric component (29).

12. The apparatus of claim 11, characterized in that
said at least one head (11,12) comprises an arm (15)
equipped with a spring (39) and connected to a
spring connection part (37) formed in said movement
transmission component (33) in order to dump vibra-
tions.

13. The apparatus of claim 6, characterized in that said
motor is comprised in an operating screw assembly
(44), in which a threaded rotating shaft (46) of said
motor (45) meshes with an internal thread of a saddle
(47) so as to move the saddle in a vertical direction,
said saddle being connected to said at least one sew-
ing head (11,12) so as to move it with respect to said
frame (14).

14. The apparatus of claim 13, characterized in that
said saddle (47) is guided by means of vertical guides
(49) connecting an upper portion (48) and a lower
portion (51) of a case which houses the saddle (47)
and the rotating shaft (46) of the motor (45).

15. The apparatus of claim 14, characterized in that
the saddle (47) comprises a longitudinal recess (54)
extending substantially perpendicularly with respect
to the guides (49) and a pin (53) which can slide in
the recess (54) by means of roller bearings (55), a
lever arm (52) being rigidly coupled to said at least
one sewing head (11,12) and being connected to the
saddle (47) by means of the pin (53).

16. A method for closing with a curved sewing the toe
parts of a sock comprising the steps of conveying
the sock to at least one sewing head (11,12) mounted
on a frame (14) and moving the at least one sewing
head (11,12) with respect to the frame (14) during
sewing of the toe part so as to sew said toe part
according to a substantially curved line.
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