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(54) A SOCK AND A METHOD FOR ITS MANUFACTURE

(57) There is provided herein, a sock comprising a
toe and/or a heel area, wherein said toe area is divided
to at least two sub-areas, wherein a borderline between
at least two adjacent sub-areas is essentially vertical.

There is also provided, a method for manufacturing a
sock comprising forming a toe and/or a heel area divided
to at least two sub-areas, wherein a borderline between
at least two adjacent sub-areas is essentially vertical.
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Description

BACKGROUND

[0001] A sock is a knitted garment used for enclosing
and covering the human foot and often also the lower
part of the leg. Socks are usually aimed at isolating the
foot from the outside temperature, absorbing moisture
and sweat, and mitigating friction between the foot and
the shoe.
[0002] Socks are often made of cotton, wool, polyester,
nylon or other materials. They come in many colors and
patterns, although the complexity and structure of the
patterns is usually limited by the manufacturing tech-
niques in use today.
[0003] Commercially manufactured socks are pro-
duced using circular knitting machines. These machines
employ needles mounted on a cylinder or sometimes a
double cylinder. The cylinder spins and the needles in-
terlock loops of yarn. When the knitting process is over,
the produced sock usually looks like a tube of cloth, open
from both sides. Later on in the process, the sock is
moved to a sewing or stitching machine for closing its
toe area. Such machines are often referred to as "toe
closing machines".
[0004] The foregoing examples of the related art and
limitations related therewith are intended to be illustrative
and not exclusive. Other limitations of the related art will
become apparent to those of skill in the art upon a reading
of the specification and a study of the figures.

SUMMARY

[0005] According to some embodiments, there is pro-
vided a sock comprising a toe area, wherein the toe area
is divided to at least two sub-areas, wherein a borderline
between at least two adjacent sub-areas is essentially
vertical.
[0006] According to some embodiments, there is pro-
vided a sock comprising a toe area, wherein the toe area
is divided to at least two sub-areas, wherein a borderline
between at least two adjacent sub-areas extends essen-
tially parallel to a central axis of the sock.
[0007] According to some embodiments, there is pro-
vided a sock comprising a toe area, wherein the toe area
is divided to at least two sub-areas, wherein a borderline
between at least two adjacent sub-areas comprises a
vertical component.
[0008] According to some embodiments, there is pro-
vided a sock comprising a heel area, wherein the heel
area is divided to at least two sub-areas, wherein a bor-
derline between at least two adjacent sub-areas is es-
sentially vertical.
[0009] According to some embodiments, there is pro-
vided a sock comprising a heel area, wherein the heel
area is divided to at least two sub-areas, wherein a bor-
derline between at least two adjacent sub-areas extends
essentially parallel to a central axis of the sock.

[0010] According to some embodiments, there is pro-
vided a sock comprising a heel area, wherein the heel
area is divided to at least two sub-areas, wherein a bor-
derline between at least two adjacent sub-areas com-
prises a vertical component. According to other embod-
iments, there is provided a method for manufacturing a
sock comprising forming a toe area divided to at least
two sub- areas, wherein a borderline between at least
two adjacent sub-areas is essentially vertical.
[0011] According to other embodiments, there is pro-
vided a method for manufacturing a sock comprising
forming a heel area divided to at least two sub-areas,
wherein a borderline between at least two adjacent sub-
areas is essentially vertical.
[0012] Forming may include knitting. Forming may in-
clude a three-dimensional "needle by needle selection"
process. Forming may be performed by at least one nee-
dle being in a knitting position and at least one needle
being in a miss level position.
[0013] The at least two adjacent sub-areas may be es-
sentially integrally formed. The least two adjacent sub-
areas may be formed during a knitting process of the
sock. The at least two sub-areas may be distinguished
from each other by at least one property.
[0014] A property may include at least one of: elasticity,
strength, softness, isolation, friction, density, thickness,
liquid absorption, shock absorption, appearance, color,
yarn color, knitting type, yarn composition, yarn thick-
ness, yarn count, yarn physical property, and/or any other
property.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Exemplary embodiments are illustrated in the
referenced figures and drawings. It is intended that the
embodiments and figures disclosed herein are to be con-
sidered illustrative rather than restrictive.

- Fig. 1 schematically shows a perspective view of a
sock;

- Fig. 2 schematically shows a partial perspective view
of a sock;

- Fig. 3 schematically shows another partial perspec-
tive view of a sock;

- Fig. 4 schematically shows another perspective view
of a sock;

- Fig. 5 schematically shows a plan view of a sock,
viewed from the rear;

- Fig. 6 schematically shows a partial plan view of the
heel area of a sock, viewed from the rear;

- Fig. 7 schematically shows a plan view of a knitting
pattern;
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- Fig. 8 schematically shows a magnified plan view of
knitting area 730 of Fig. 7.

DETAILED DESCRIPTION

[0016] In the following detailed description, numerous
specific details are set forth in order to provide a thorough
understanding of the invention. However, it will be un-
derstood by those skilled in the art that the present dis-
closure may be practiced without these details and there-
fore it is not intended to limit the invention to the precise
form disclosed. There is provided, according to some em-
bodiments, a sock including a toe area, a heel area or
both, wherein the toe area, the heel area or both, are
divided, independently, to at least two sub-areas, where-
in the borderline between two adjacent sub-areas is ver-
tical or has a vertical component. The two adjacent sub-
areas may essentially be integrally formed, for example,
during the knitting process of the sock.
[0017] The two adjacent sub-areas may be character-
ized in different properties (such as elasticity, strength,
softness, isolation, friction, density, thickness, liquid
(such as sweat) absorption, shock absorption, appear-
ance, colors, yarn colors, knitting types (such as plain
knitting, terry knitting or any other knitting type), yarn
compositions (for example, natural yarns such as cotton
and wool yarns, man-made yarns such as viscose yarns,
synthetic yarns such as polyester, nylon and polypropyl-
ene yarns and the like, and other yarns composition in-
cluding any combination and ratios of materials), yarn
count (such as yarn thickness), yarn physical properties
(such as elasticity, strength or any other property) or any
combination thereof.
[0018] The term vertical as referred to herein may in-
clude the direction which extends essentially along the
central axis of formation of the sock. In other words, the
term vertical as referred to herein may include the longer
tubular dimension of the sock. The central axis (which
may also be referred to as the longer tubular dimension)
of the sock is schematically illustrated in Fig. 5 as central
axis 580.
[0019] A borderline between at least two adjacent sub-
areas is referred to herein as having a "vertical compo-
nent" if it is not perpendicular to a central axis of formation
of the sock, such as central axis 580. Examples of bor-
derlines between at least two adjacent sub-areas having
"vertical components" include, line 558 in Fig. 5 and line
104 in Fig. 1.
[0020] The toe area and/or the heel area may also be
referred to as the reciprocated areas of the sock since
there are generally being knitted by a reciprocating proc-
ess wherein the knitting is performed in a "back and forth"
manner as opposed to the spiral continuous knitting that
is generally applied for the rest of the sock areas.
[0021] Generally, the toe area and/or the heel area are
currently being knitted using needle pickers.
[0022] According to some embodiments, the toe area
and/or the heel area may be knitted according to the

three-dimensional "needle by needle selection" process.
[0023] Reference is made to Fig. 1 , which shows a
perspective view of an exemplary sock, shown at 100.
Sock 100 may be schematically divided into three areas:
a toe area, such as toe area 110, that may include a first
toe sub- area ("FITOE"), such as FITOE 106, and a sec-
ond toe sub-area ("SETOE"), such as SETOE 108;

- a heel area, such as heel area 150, that may include
a first heel sub-area ("FIHEEL"), such as FIHEEL
152, and a second heel sub- area ("SEHEEL"), such
as SEHEEL 154; and a residual area, such as resid-
ual area 102, that may constitute an area of sock
100 not contained within toe area 110 and heel area
150.

[0024] Exemplary sock 100, as can be discerned from
the general shape of its outline, may be intended to fit
the right foot of a user. It will be understood by persons
of skill in the art that the present disclosure applies also
to a sock (not shown) that may fit the left foot or a user -
such sock (not shown) may be an identical mirror image
of sock 100 described herein. In other embodiments (not
shown), a pair of socks may include two socks that are
not identical mirror images of each other - for example,
when a user has feet of different shapes and/or sizes, or
when socks with different characteristics are otherwise
required.
[0025] Toe area 110 and/or heel area 150 of sock 100
may include multiple combinations of yarn types, yarn
thicknesses, yarn colors, knitting types and the like. Ex-
amples of such combinations, as well as other charac-
teristics of toe area
[0026] 110 and/or heel area 150 are further described
below, in section 1 ("The Toe Area") and section 2 ("The
Heel Area").

1. The Toe Area

[0027] Exemplary toe area 110 shown in Fig. 1 , may
be an area essentially surrounding or covering the toes
of a user’s foot when sock 100 is worn - whereby "sur-
rounding" may include both surrounding the top side of
the toes (which may lie essentially under 110) and sur-
rounding the bottom side of the toes (not shown). In other
embodiments (not shown), a toe area may essentially
surround only the top side of the toes or, alternatively,
only the bottom side of the toes. In further embodiments
(not shown), a toe area may have a more complex pat-
tern. For example, a toe area may surround portion(s) of
the top side of the toes and portion(s) of the bottom side
of the toes, as well as optionally include further areas of
the sock essentially covering other portion(s) of the user’s
foot.
[0028] Toe area 110 may include, as already noted,
FITOE 106 and SETOE 108. Exemplary FITOE 106 may
essentially cover a big toe of a user’s foot, whereas ex-
emplary SETOE 108 may essentially cover the rest of
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the user’s toes.
[0029] Referring now to Fig. 2, another embodiment is
shown, wherein a toe area, such as toe area 210, may
include three sub-areas: a FITOE, such as FITOE 206;
a SETOE, such as SETOE 208; and a third toe sub-area
("TITOE"), such as TITOE 212. FITOE 206 may essen-
tially cover a big toe of a user’s foot, SETOE 208 may
essentially cover the two toes next to the big toe, and
TITOE 212 may essentially cover the two toes farthest
from the big toe. Other embodiments (not shown) may
include a plurality of sub-areas that may essentially cor-
respond to the location of different toes. Furthermore,
sub-areas (not shown) may each correspond to the lo-
cation of groups of one or more toes.
[0030] The embodiments of a toe area shown at 110
in Fig. 1 and at 210 in Fig. 2, may include sub-areas, as
described above, that may essentially cover and/or cor-
respond to the location of the user’s toes. However, fur-
ther embodiments may include sub-areas that do not
necessarily correspond to the location of the user’s toes,
but rather be laid out in different pattern(s) and/or path(s).
Such an exemplary embodiment is shown in Fig. 3,
wherein a toe area, such as toe area 310, may include
a FITOE, such as FITOE 306, and a SETOE, such as
SETOE 308. FITOE 306 may have an essentially pro-
longed oval shape which may extend from approximately
above the user’s big toe, about the tip of the big toe, and
then under the big toe. SETOE 308 may essentially con-
stitute the rest of toe area 310 not contained within FITOE
206.
[0031] Similar to exemplary toe area 310 shown in Fig.
3, other embodiments
(not shown) may include further combinations of sub-
areas, having various shapes, sizes, layouts, patterns
and/or paths, either corresponding to the location of the
user’s toes or not. It will become apparent to those of skill
in the art, that the embodiments of a toe area shown at
110, 210 and 310 in Figs. 1, 2 and 3, respectively, rep-
resent merely three examples of possible shapes, sizes,
layouts, patterns and/or paths of sub-areas of a toe area.
Those of skill in the art will recognize that various other
possibilities and combinations may exist, all of which are
within the intended scope of this disclosure.
[0032] Sub-areas, such as FITOE 106 and SETOE 108
of Fig. 1, FITOE 206, SETOE 208 and TITOE 212 of Fig.
2, and FITOE 306 and SETOE 308 of Fig. 3, may differ
than one another in various characteristics. For example,
different sub-areas may essentially differ in yarn types,
yarn thicknesses, yarn colors, knitting methods and the
like - such differences may be reflected in a cloth having
different attributes. Alternatively, one or more sub-areas
of a toe area may share some or all of the same charac-
teristics, whereas other one or more sub-areas of that
same toe area may share different or similar sets of some
or all of the same characteristics. Additionally, different
sub-areas may be knitted, for example, using the same
one or more yarns, but the knitting method used to form
each sub-area may result in a sub-area having different

textures, thicknesses, structures and/or other attributes.
Alternatively, the difference in texture, thickness, struc-
ture and/or other attributes may be the outcome of using
additional combinations of similar or different yarns with
similar or different knitting methods, across different sub-
areas.
[0033] Some of the possible textures, thicknesses and
structures of the cloth forming sub-areas, such as FITOE
106 and SETOE 108 of Fig. 1, FITOE 206, SETOE 208
and TITOE 212 of Fig. 2, and FITOE 306 and SETOE
308 of Fig. 3, may be essentially resulting from different
methods of knitting, such as terry- knitting (a knitting
method often producing a towel-like cloth), plain mesh
knitting (a knitting method often producing an essentially
flat cloth) and/or tuck stitching (a knitting or stitching
method often producing a denser, heavier cloth). These
and other knitting methods may be performed in conjunc-
tion with different or similar types, thicknesses and/or
colors of yarn.
[0034] Referring now to Fig. 1, sub-areas, such as FI-
TOE 106 and SETOE 108, may essentially abut each
other along a borderline, such as first borderline 104, and
may both abut a residual area of a sock, such as residual
area 102 of sock 100 along a borderline, such as second
borderline 108. FITOE 106, SETOE 108 and residual ar-
ea 102, may be essentially functionally connected or at-
tached to each other by means of stitching. More advan-
tageously, FITOE 106, SETOE 108 and residual area
102 may be essentially integrally formed by means of
knitting. Integrally forming these three areas together
may be preferred over stitching for multiple reasons. For
example, the production process of a sock, such as sock
100, may be faster this way; a sock, such as sock 100,
may be more durable and less prone to tearing if its sub-
areas are integrally formed; and a sock, such as sock
100, may be more decoratively attractive if its sub-areas
are integrally formed rather than stitched together.
[0035] However, in some embodiments, a residual ar-
ea may be essentially stitched to a toe area, while es-
sentially eliminating or mitigating some or all of the dis-
advantages of stitching mentioned above. Referring now
to Fig. 4, an exemplary sock is shown, in a side view, at
400; sock 400 may be identical or similar to sock 100 of
Fig. 1. Sock 400 may have a borderline, such as second
borderline 408, which may be identical or similar to sec-
ond borderline 108 of Fig. 1. Second borderline 408 may
essentially extend over the top half of sock 400, meaning,
it may run above the top side of the user’s foot when sock
400 is worn, rather than below the bottom side of the
user’s foot. In other embodiments (not shown), a second
borderline may run below the bottom side of the user’s
foot. Sock 400 may also have a toe area, such as toe
area 410, which may be identical or similar to toe area
110 of Fig. 1, and a residual area, such as residual area
402, which may be identical or similar to residual area
102 of Fig. 1. Residual area 402 and toe area 410 may
be essentially stitched to one another along second bor-
derline 408.
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[0036] Such stitching may be advantageous, in some
cases, essentially due to the characteristics of a knitting
machine which may be used to knit sock 400, or due to
other reasons. Such knitting machine may be a circular
knitting machine, which may knit a sock, such as sock
400, in essentially circular patterns. The essentially final
product of such a circular knitting machine may be an
essentially tubular cloth, open at its two ends (not shown).
One of the open ends may be at second borderline 408,
although an open position of a sock is not shown in Fig.
4. Essentially after the circular knitting machine had com-
pleted producing the tubular cloth, which may be open
at its two ends, the tubular cloth may be closed at one
end by stitching together a toe area, such as toe area
410, and a residual area, such as residual area 402. Such
stitching, as mentioned above, may be sometimes pre-
ferred over integrally forming toe area 410 and residual
area 402. Firstly, such stitching is common among cur-
rent regular socks, and therefore it may not be decora-
tively interfering. Secondly, such stitching may be, on
some instances and/or when using certain knitting ma-
chines, faster and thereby more efficient than integrally
forming toe area 410 and residual area 402.
[0037] Referring now to Fig. 1, there are many benefits
to forming a sock, such as sock 100, with a plurality of
sub-areas, such as FITOE 106 and SETOE 108. For ex-
ample, a plurality of sub-areas, such as FITOE 106 and
SETOE 108, may allow satisfying specific, individual
needs of a certain toe or a group of toes, and/or needs
of other part(s) of the user’s foot. Such needs may be
medical needs, needs pertaining to the user’s comfort
and coziness and/or needs of protecting certain area(s)
of the foot against bruising, fluids, sharp objects, unde-
sired temperature and/or other environmental conditions
that may be considered by the user as generally unde-
sired. Furthermore, forming a sock, such as sock 100,
with at least one sub-area, such as FITOE 106 or SETOE
108, having a relatively thick, heavy and/or dense cloth,
may result in better cushioning and/or shock-absorbing
of the relevant sub-area(s). In addition, a smoother cloth
may prevent rash and/or inflammation of the skin in ar-
ea(s) of the foot essentially adjacent to that cloth. More-
over, a thicker cloth and/or terry may essentially absorb
sweat and/or other liquids, and may additionally isolate
part(s) of the foot from undesired high or low tempera-
tures. As to a more decorative aspect of forming a sock,
such as sock 100, with a plurality of sub- areas, such as
FITOE 106 and SETOE 108 - usage of yarns of various
colors to essentially form differently colored sub-areas,
such as FITOE 106 and SETOE 108, an optionally also
a residual area, such as residual area 102, may result in
a colorful, eye-catching and attractive sock, such as sock
100.

2. The Heel Area

[0038] Exemplary heel area 150 shown in Fig. 1, may
be an area essentially surrounding or covering the heel

of a user’s foot when sock 100 is worn. In other embod-
iments (not shown), a heel area may surround portion(s)
of the user’s heel, as well as portion(s) of other part(s)
of the user’s foot, such as the ankle.
[0039] Heel area 150 may essentially cover the heel
of a user’s foot, and may have the general shape of a
hemisphere. When viewed perspectively from the side,
heel area 150 may appear to have an outline with two
90° angles two of its opposite sides - one of these angles,
located on the right side of sock 100, is shown at a, and
the opposite angle is not visible in Fig. 1. In other em-
bodiments, the angles may have different measurements
- for example, 95°, 85°, 81° or the like. The essentially
hemispherical shape of heel area 150 may become more
apparent when viewed from the rear side of sock 100.
Such view is illustrated in Fig. 5, in which a heel area,
that may be identical or similar to heel area 150 of Fig.
1, is shown at 550. As can be noticed when observing
Fig. 5, heel area 550 may have a round or a somewhat
oval outline when viewed from the rear. The round or
somewhat oval shape of heel area 550 may be, as al-
ready noted, essentially hemispherical, having a spheric-
ity elevating generally towards the viewer - and therefore
not observable in Fig. 5. Further observing now Fig. 5, a
residual area, such as residual area 102 of Fig. 1, is
shown at 502. The upper part of residual area 502, that
is shown at 530, may essentially be directed towards the
top opening of a sock (only partially shown in Fig. 5, and
shown in whole at 100 in Fig. 1), whereas the lower part
of residual area 502, that is shown at 532, may be directed
towards the lower end and a toe area, such as toe area
110 shown in Fig. 1, of a sock, (only partially shown in
Fig. 5, and shown in whole at 100 in Fig. 1).
[0040] Referring now to Fig. 1, heel area 150 may in-
clude a FIHEEL, such as FIHEEL 152, and a SEHEEL,
such as SEHEEL 154. FIHEEL 152 and SEHEEL 154
may constitute adjacent regions of heel area 150. Exem-
plary SEHEEL 154 may extend over an essentially cen-
tral portion of heel area 150, and may have the shape of
essentially an ellipse extending horizontally, a central
part of which is essentially perpendicularly protruding
downwards. The shape of SEHEEL 154 may be better
observed in Fig. 5, which shows it, at 554, from a rear
view. SEHEEL 554 may be essentially located, when
sock 100 of Fig. 1 is worn, below an area of the user’s
heel applying an essentially substantial force resulting
from the user’s body weight.
[0041] Similar to the exemplary heel area shown at 150
and 550 in Figs. 1 and 5, respectively, other embodiments
(some are not shown) may include further combinations
of sub-areas, such as FIHEEL 152 and 552 and SEHEEL
154 and 554 shown in Figs. 1 and 5, respectively, op-
tionally having various shapes, sizes, layouts, patterns
and/or paths. For example, referring now to Fig. 6, a heel
area, such as heel area 650, may be essentially vertically
divided into two halves- a FIHEEL, such as FIHEEL 652,
and a SEHEEL, SEHEEL 654.
[0042] It will become apparent to those of skill in the
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art, that the embodiments of a heel area shown at 150,
550 and 650 in Figs. 1 , 5 and 6, respectively, represent
merely three examples of possible shapes, sizes, lay-
outs, patterns and/or paths of sub-areas of a heel area.
Those of skill in the art will recognize that various other
possibilities and combinations may exist, all of which are
within the intended scope of this disclosure.
[0043] Similar to what was disclosed herein in section
1 ("The Toe Area"), sub- areas of a heel area, such as
FIHEEL 152, 552 and 652, SEHEEL 154, 554 and
654 of heel area 150, 550 and 650 shown in Figs. 1, 5
and 6, respectively, may also abut each other, as well as
optionally abut a residual area, such as residual area 102
and 502 shown in Figs. 1 and 5, respectively. Such abut-
ting may occur along borderlines, such as third borderline
156 and fourth borderline 158 shown in Fig. 1, and along
respective third borderline 556 and fourth borderline 558
shown in Fig. 5. The different methods of essentially func-
tionally connecting, attaching or integrally forming differ-
ent sub-areas and/or a residual area, may be similar to
the methods already disclosed herein in section 1. It will
become apparent to those of skill in the art, that methods
such as those disclosed in section 1, are fully applicable
here, and therefore do not require repetition.
[0044] Additionally, descriptions of combinations of
yarn types, yarn thicknesses, yarn colors, knitting types
and the like, that were already disclosed in section 1 ,
may apply also to a heel area, such as heel area 150,
550 and 650 shown in Figs. 1 , 5 and 6, respectively. It
will become apparent to those of skill in the art, that yarn
types, yarn thicknesses, yarn colors, knitting types and
the like, such as those disclosed in section 1, are fully
applicable here, and therefore do not require repetition.
[0045] Furthermore, it will become apparent to those
of skill in the art, that the description in section 1 of ben-
efits and advantages of forming a sock, such as sock 100
shown in Fig. 1, with multiple sub-areas of a heel area,
such as FIHEEL 152, 552 and 652, SEHEEL 154, 554
and 654 of heel area 150, 550 and 650 shown in Figs.
1, 5 and 6, respectively, is fully applicable here, and there-
fore does not require repetition. In addition to what was
disclosed in section 1 , the specified shape and/or loca-
tion of a SEHEEL, such as SEHEEL 554 shown in Fig.
5, may be especially advantageous in cushioning and/or
supporting an area of the user’s heel located essentially
above it when the sock, such as sock 100 shown in Fig.
1 is worn. Such area of the user’s foot may concentrate
an essentially substantial force, resulting from the user’s
body weight and applied essentially downwards. There-
fore, providing a SEHEEL, such as SEHEEL 554 shown
in Fig. 5, having cushioning and/or supportive character-
istics (such as when forming it with a relatively soft, rigid
and/or soft cloth) may be advantageous.
[0046] Reference is now made to Fig. 7, which sche-
matically illustrates a knitting pattern of toe area, accord-
ing to some exemplary embodiments. The knitting pat-
tern 700 include a top side 702 (which is adapted to fit
the top side of the toes) and a bottom side 704 which is

adapted to fit the bottom side of the toes. The top side
702 and the bottom side 704 are separated by line 706
(which may optionally an imaginary line). The top side
702 includes two sub areas, namely, sub-area 708 and
sub-area 710 which are separated by a separating zone
712 which extends in parallel to the central axis of for-
mation of the sock. Each one of sub-area 708 and sub-
area 710 includes horizontal knitted sections 716 (which
extends perpendicular to he central axis of formation of
the sock) such as sections 716 a-f. Knitted sections 716
a, c and e of sub-area 710 are intermittently positioned
and with knitted sections 716 b, d and of sub-area 708.
The knitted sections of sub-area 710, such as knitted
sections 716 a, c and the knitted sections of sub-area
708, such as knitted sections 716 b, d and f are intermit-
tently positioned and partially overlap in the separating
zone 712. The bottom side 704 shown herein includes
only one sub-area, but may include two or more sub-
areas, such as those described for the top side 702.
[0047] Fig. 7 shows only an example of possible knit-
ting pattern. Other knitting patterns are also covered
herein. These knitting patterns may include, for example,
one or more curved separating zone located in the center
or in any other position of the top and/or bottom heel
and/or toe areas. Any form or number of sub-sections
are optional according to embodiments of the invention.

- Fig. 8 schematically shows a magnified plan view of
the knitting area 730 of Fig. 7.

[0048] Knitted section 816 c includes two parallel and
adjacent knitted lines, namely knitted line 818 c and knit-
ted line 820 c. Each one of knitted line 818 c and knitted
line 820 c includes a plurality of abutting columns. The
columns of knitted line 818 c are sequentially numbered
1, 2, 3,...., n, n+1,..., k. The columns of knitted line 820
c are sequentially numbered 1’, 2’, 3’,...., n’-1,n’, n’+1 ,... ,
k’. Each column represents the potential location of a
needle. The needles (not shown), which are adapted to
operate in a "selected needle by needle" mode can be
in a knitting position (in other words in a "clear level"), if
selected to knit, or in a "miss level" position, wherein the
needle will not knit. Therefore, columns which represent
needles in a knitting position (clear level) will include a
knitted loop and columns, which represent miss needles
will not include a knitted loop.
[0049] The number of columns in knitted line 818 c is
k. Columns 1 to n-2 and n include knitted loops, while
column n-1 and columns n+1 to k do not include a knitted
loop.
[0050] The number of columns in knitted line 820 c is
k’. Columns 1 to n’-1 include knitted loops. Columns n’
to k’ do not include knitted loops. The number n may be
equal to n’. The number k may be equal to k’.
[0051] Knitted section 816 d includes two parallel and
adjacent knitted lines, namely knitted line 818 d and knit-
ted line 820 d. Each one of knitted line 818 d and knitted
line 820 d includes a plurality of abutting columns. The
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columns of knitted line 818 d are sequentially numbered
(from the opposite side relative to the numbering of knit-
ted line 818 c and knitted line 820 c) 1*, 2 , 3*...., m*
m*+1,..., k*. The columns of knitted line 820 c are se-
quentially numbered 1**, 2**, 3**,...., rT-i .m**, m**+ 1,...,
k**. Each column represents the potential location of a
needle. The number of columns in knitted line 818 d is
k*. Columns 1* to m*-2 and m* include knitted loops, while
column m*-1 and columns nrT+1 to k* do not include a
knitted loop. The number of columns in knitted line 820
d is k*\ Columns 1 to m**-1 include knitted loops. Columns
m** to k** do not include knitted loops. The number m*
may be equal to nrT. The number k may be equal to k’,
to k* and/or to k**.
[0052] The separating zone 812 includes columns n,
n-1 in parallel to n’, n’-1 in parallel to nrT, m*-1 in parallel
to m**, m**-1, which when repeated multiple times results
in a zipper like structure. Of course any other knitting
pattern that may result in a zipper like structure that is
located between two adjacent sub-areas is covered un-
der the scope of this disclosure. For example, wherein
any one (one or more) of columns n, n-1 , n’, n’-1, m*,
rrT-1 , in**, rrT-1 (or any other column) may represent
two or more needles positions and may thus result in two
or more loops when knitted.
[0053] Of course other patterns that may include other
separating zones having other numbers and or arrange-
ments of columns.

3. A Knitting Process, According to Some Embodiments

EXAMPLES:

[0054] The following non-limiting options (examples)
are for illustrative purposes; of course other configuration
of yarn fingers and/or types of yarn (color, material, prop-
erties and like) may be used in any possible combination.
For example, the plaiting yarn(s) and/or the background
yarn(s) may be knitted through any other yarn finger or
any combinations of yarn fingers.
[0055] Option 1 : One plaiting yarn for the heel and/or
toe with different background. The plaiting yarn is knitted
through yarn finger No. 4.
[0056] The background yarns in the different areas
(such as areas A and B) are knitted through yarn fingers
as follows:

No. 3 - sub-area 708

No. 5 - sub-area 710

Option 2:

[0057] Different plaiting yarn for the heel and/or toe
areas with different background.
[0058] The plaiting yarns are knitted through yarn fin-
gers

No. 4 - sub-area 710

No. 2 - sub-area 708

[0059] The background yarns in the different areas
(such as areas A and B) are knitted through yarn fingers
as follows:

No. 3 - sub-area 708

No. 5 - sub-area 710

[0060] The reciprocated areas of the sock, such as the
heel and/or the toe areas, may by knitted with a knitting
principle of the three dimensional knitting by the use of
selection of needles (such as electronic selection of nee-
dles) and optionally without the usage of the needle pick-
ers.
[0061] On the first course (for example, when starting
knitting a line) forward rotation of the reciprocated part
of the sock is performed, while two yarn fingers are en-
tering to the knitting process (yarn fingers 4 & 5, which
are the yarns of sub-area 710) and all other yarn fingers
are temporarily inactive. Each of the needles knit in the
same line, however the last needle of sub-area 710 is
missed. On the same line, the first needle of sub-area
708 is clear needle (the needle knits) and all other nee-
dles in this line are in miss level (do not knit). The second
course (course 2) is a backward rotation and all needles
are in miss level. On that course (course 2) in option 1
yarn finger 3 is going in, in option 2 yarn fingers 2&3 are
going in (yarns of sub-area 708). The next course (course
3) is forward rotation course. Yarns of sub-area 710 are
going out and only the selected needles of sub-area 708
are in clear level while all the others are in miss level. On
the next backward rotation (course 4) the last needle of
sub-area 710 is in clear level, the first needle of sub-area
708 is in miss level and only the needles of sub-area 708
(besides the first) are in clear levels while all the others
are in miss levels. On the next forward course (course
5) all needles are in miss level, the yarns of sub-area 710
are going in. On the next backward rotation (course 6),
yarn fingers of sub-area 708 are going out, only the nee-
dles of sub- area 710 are in clear level while all the others
are miss needles. On the next forward rotation (course
7), the last needle of sub-area 710 is miss needle, the
first of sub-area 708 is clear needle and only the rest of
the needles of 710 area are clear needles while all the
other are miss needles.
[0062] From this point the process repeats on courses
2 to 7 until the end of the reciprocated part of the sock.
The position of the binding line of the two areas may be
changed according to the design of the sock. While a
number of exemplary aspects and embodiments have
been discussed above, those of skill in the art will recog-
nize certain modifications, permutations, additions and
subcombinations thereof. It is therefore intended that the
following appended claim and claims hereafter intro-
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duced be interpreted to include all such modifications,
permutations, additions and sub- combinations as are
within their true spirit and scope.

Claims

1. A sock (100, 400) comprising a toe area (110, 210),
wherein said toe area is divided to at least two sub-
areas (106, 108, 206, 208, 212, 816c, 816d), wherein
at least two adjacent sub-areas abut each other
along a first borderline (104, 812) which is substan-
tially parallel to a central axis (580) of the sock, the
sock being characterized in that said at least two
adjacent sub-areas (106, 108, 206, 208, 212, 816c,
816d) are integrally formed with each other along
the first borderline by knitting, wherein a first (816c)
of said two sub-areas includes two parallel and ad-
jacent knitted lines (818c, 820c), each one of knitted
line including corresponding abutting columns 1, 2,
3, ..., n, n+1, ..., k; 1’, 2’, 3’, ..., n’, n’+1, ..., k’, each
column representing a potential location of a knitted
loop, wherein columns 1 to n-2 and n of one of the
knitted lines (818c) include knitted loops while col-
umns n-1 and n+1 to k do not include knitted loops,
wherein columns 1’ to n’-1 of one of the knitted lines
(820c) include knitted loops while columns n’ to k’
do not include knitted loops, wherein a second
(816d) of said two sub-areas includes two parallel
and adjacent knitted lines (818d, 820d), each one of
knitted line including corresponding abutting col-
umns 1*, 2*, 3*, ..., m*, m*+1, ...,k*; 1**, 2**, 3**, ...,
m**, m**+1, ..., k**, each column representing a po-
tential location of a knitted loop, wherein columns 1*
to m*-2 and m* of one of the knitted lines (818d)
include knitted loops while columns m*-1 to and
m*+1 to k* do not include knitted loops, wherein col-
umns 1** to m**-1 of one of the knitted lines (820d)
include knitted loops while columns m** to k** do not
include knitted loops, wherein a separating zone
(812) forming the border line includes first columns
n, n-1 in parallel to n’, n’-1 in parallel to m*, m*-1 in
parallel to m**, m**-1, which when repeated multiple
times result in a zipper like structure.

2. The sock (100, 400) according to claim 1, charac-
terized in that the at least two subareas (106, 108,
206, 208, 212, 816c, 816d) are distinguished from
each other by at least one property, wherein the at
least one property comprises at least one of: elas-
ticity, strength, softness, thermal isolation, friction,
density, thickness, liquid absorption, shock absorp-
tion, knitting type, yarn composition, yarn thickness,
yarn 10 count, yarn elasticity, yarn strength.

3. The sock (100, 400) according to claim 1 or claim 2,
characterized in that said at least two adjacent sub-
areas (106, 108, 206, 208, 212, 816c, 816d) are in-

tegrally formed with a residual area (102, 402) of the
sock (100, 400) by knitting.

4. The sock (100, 400) according to any one of claims
1-3, characterized in that said at least two adjacent
sub-areas (106, 108, 206, 208, 212, 816c, 816d) are
formed during a knitting process of the sock.

5. The sock (100, 400) according to any one of claims
1-4, characterized in that the at least two sub-areas
(106, 108, 206, 208, 212, 816c, 816d) are further
distinguished from each other by yarn color.

6. The sock (100, 400) according to any one of claims
1 to 5, characterized in that the sock comprises a
heel area (150, 650), wherein said heel area is di-
vided to at least two sub-areas, wherein a second
borderline between at least two adjacent sub-areas
of the heel area is substantially parallel to the central
axis (580) of the sock.

7. The sock (100, 400) according to claim 6, charac-
terized in that said at least two adjacent sub-areas
(152, 154, 652, 654) of the heel area (150, 650) are
integrally formed.

8. The sock (100, 400) according to claim 6 or 7, char-
acterized in that said at least two adjacent sub-ar-
eas (152, 154, 652, 654) of the heal area (150, 650)
are integrally formed with a residual area (102, 402)
of the sock (100, 400) by knitting.

9. The sock (100, 400) according to claim 7 or 8, char-
acterized in that said at least two adjacent sub-ar-
eas (106, 108, 206, 208, 212, 816c, 816d) are inte-
grally formed with each other along the second bor-
derline by knitting.

10. The sock (100, 400) according to any one of claims
6 to 9, characterized in that said at least two adja-
cent sub-areas (152, 154, 652, 654) of the heel area
(150, 650) 15 are formed during a knitting process
of the sock.

11. The sock (100, 400) according to any one of claims
6 to 10, characterized in that at least two sub-areas
(152, 154, 652, 654) of the heel area (150, 650) are
distinguished from each other by at least one prop-
erty, wherein the at least one property comprises at
least one of: elasticity, strength, softness, isolation,
friction, density, thickness, liquid absorption, shock
absorption, yarn color, knitting type, yarn composi-
tion, yarn thickness, yarn count, yarn elasticity, yarn
strength.

12. A method for manufacturing the sock (100, 400) ac-
cording to any one of claims 1 to 11, characterized
in that it comprises a forming step of forming the toe

13 14 



EP 3 424 355 A1

9

5

10

15

20

25

30

35

40

45

50

55

area (110, 210) divided into the at least two sub-
areas (106, 108, 206, 208, 212, 816c, 816d) with the
first borderline (104) between the at least two adja-
cent sub-areas of the toe area, wherein the first bor-
derline is substantially parallel to the central axis
(580) of the sock.

13. The method according to claim 12, characterized
in that it further comprises a forming step for forming
the heel area (150, 650) divided into at least two sub-
areas (152, 154, 652, 654), wherein the at least two
sub-areas abut each other at the second borderline.

14. The method according to claim 12, characterized
in that said forming is performed by at least one
needle being in a knitting position and at least one
needle being in a miss level position.

15. The method according to claims 12 and 13, charac-
terized in that the first sub-area and the second sub-
area are distinguished from each other by at least
one property, wherein the at least one property com-
prises at least one of: elasticity, strength, softness,
thermal isolation, friction, density, thickness, liquid
absorption, shock absorption, yarn color, knitting
type, yarn composition, yarn thickness, yarn count,
yarn elasticity, yarn strength.
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