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(54) A KNITTED PROTECTIVE SOCK

(67)  The present invention relates to a knitted pro-
tective sock (1) for protecting and supporting a wearer
(100) during sports, comprising a tubular leg part (2) hav-
ing an opening (3) and a first area (4), the first area being
configured to be arranged opposite a tibia (5) of the wear-
er, the tubular leg part comprising an interknitted pocket
(6) arranged in the first area, the pocket being configured
to accommodate a replaceable protective member (10),
the tubular leg part further having a first compression
rate, a tubular foot part (7) having an upper face area (8)
and a lower face area (9), the lower face area being con-
figured to be arranged opposite a sole of a foot of the
wearer, a tubular ankle part (12) arranged between the
foot part and the leg part and having an ankle area (13),
the ankle area being configured to be arranged opposite
an Achilles tendon of the wearer, wherein the ankle area
has a second compression rate, the second compression
rate being larger than the first compression rate. The
present invention also relates to a protective sport kit
comprising a pair of knitted protective socks (1) according
to the present invention and two mouldable replaceable
protective members (10).
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Description

[0001] The present invention relates to a knitted pro-
tective sock for protecting and supporting awearer during
sports and to a protective sport kit comprising a pair of
knitted protective socks according to the present inven-
tion.

[0002] Protective garments such as protective socks
are often used during the performance of sports. Sports
athletes, such as for instance football players, are often
injured due to rapid shifts in directions when running and
due to impact with the ball and/or other players.

[0003] The known protective garments provide some
protection for the wearer. However, there is a need for
providing a protective sock having more protection than
known socks.

[0004] Itis an object of the present invention to wholly
or partly overcome the above disadvantages and draw-
backs of the prior art. More specifically, it is an object to
provide animproved knitted protective sock forenhanced
protection of the wearer during performance of sports.
[0005] Theabove objects, together with numerous oth-
er objects, advantages and features, which will become
evident from the below description, are accomplished by
a solution in accordance with the present invention by a
knitted protective sock for protecting and supporting a
wearer during sports, comprising:

- atubularleg part having an opening and a first area,
the first area being configured to be arranged oppo-
site a tibia of the wearer, the tubular leg part com-
prising an interknitted pocket arranged in the first
area, the pocket being configured to accommodate
areplaceable protective member, the tubular leg part
further having a first compression rate,

- atubular foot part having an upper face area and a
lower face area, the lower face area being configured
to be arranged opposite a sole of a foot of the wearer,

- atubular ankle part arranged between the foot part
and the leg part and having an ankle area, the ankle
area being configured to be arranged opposite an
Achilles tendon of the wearer,

wherein the ankle area has a second compression rate,
the second compression rate being larger than the first
compression rate.

[0006] The pocket may be accessible from the open-
ing.

[0007] Moreover, the lower face area may comprise
friction enhancing means.

[0008] Also, the friction enhancing means may com-
prise a structured surface.

[0009] Said structured surface may comprise a plural-
ity of substantially lateral circumferential beads.

[0010] Furthermore, the structured surface may com-
prise a plurality of projections.

[0011] In addition, the projections may be round,
square or similar.

10

15

20

25

30

35

40

45

50

55

[0012] The friction enhancing means may comprise
friction enhancing material on the lower face area, such
as e.g. textile-based materials, rubber, silicone, elastane,
neoprene or similar material.

[0013] Further, the friction enhancing means may be
interknitted into the lower face area.

[0014] Moreover, the knitted protective sock may be
weft-knitted seamlessly.

[0015] Also,the pocketmay be interknitted onaninside
of the tubular leg part.

[0016] Furthermore, the tubular leg part, the tubular
foot part and/or the tubular ankle part may be knitted
using yarns comprising Elastane, polyester, polyamide,
polypropylene, wool, cotton or viscose or a combination
thereof.

[0017] Additionally, the pocket may be knitted as a
spacer fabric having a first outer layer, a second outer
layer and an intermediate spacer layer integrated with
said first and second outer layers.

[0018] The first outer layer and/or second outer layer
may comprise yarns comprising polyurethane, such as
Elastane, up to 40% of total fabric weight.

[0019] In addition, the intermediate spacer layer may
comprise monofilament and/or multifilament pile yarns.
[0020] Also, the yarns of the outer layers may comprise
Elastane, polyester, polyamide, polypropylene, wool,
cotton or viscose or a combination thereof.

[0021] Pile yarns of the intermediate spacer layer may
comprise polyester, polyamide or polypropylene or a
combination thereof.

[0022] Furthermore, the yarns of the intermediate
spacer layer may be interknitted with the yarns of the
outer layers, so that distances are provided between the
yarns in the intermediate spacer layer.

[0023] Moreover, the spacer fabric may have a thick-
ness of from 1 mm to 7 mm, preferably from 3 mm to 5
mm.

[0024] The knitted protective sock according to the
present invention may further comprise a replaceable
protective member configured to be introduced into the
pocket.

[0025] Further, the replaceable protective member
may be made from a mouldable material.

[0026] Additionally, the replaceable protective mem-
ber may be configured to be moulded to fit the tibia of
the wearer, so that a custom-made protective member
is provided.

[0027] Also, the mouldable material may have a low
thermal conductivity. Hereby it is obtained that the mould-
able material, after it has been heated, may come into
direct contact with the skin of the wearer.

[0028] Furthermore, the mouldable material may have
a low melt-flow index. Hereby it is ensured that the ma-
terial maintains its integrity when it is heated, so that it
may be handled/touched without it starting to flow. Fur-
thermore, by having the low melt-flow index; it is ensured
thatthe mouldable material does notbecome sticky when
heated.
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[0029] The mouldable material may be biodegradable.
[0030] Said mouldable material may become rigid
when it is cooled, so that it may protect the tibia of the
wearer against impact when accommodated in the pock-
et of the protective sock.

[0031] Moreover, different areas of the tubular leg part,
the tubular foot part and/or the tubular ankle part may
have one or more properties interknitted such as support,
compression, skin friendliness, breathability, moisture
handling properties or wickability.

[0032] The presentinvention also relates to a protec-
tive sport kit comprising a pair of knitted protective socks
according to the present invention and two mouldable
replaceable protective members.

[0033] The invention and its many advantages will be
described in more detail below with reference to the ac-
companying schematic drawings, which for the purpose
of illustration show some non-limiting embodiments and
in which

Fig. 1 shows a knitted protective sock according to
the present invention in a side view,

Fig. 2 shows the knitted protective sock of Fig. 1 in
a front view,

Fig. 3 is a cross-sectional view of the protective sock
taken along the line A-A indicated in Fig. 1,

Fig. 4 shows another cross-sectional view of the pro-
tective sock with a protective element not being fully
moulded,

Fig. 5 shows the wearer pulling the protective sock
upwards,

Fig. 6 shows the lower face area of the tubular foot
part,

Fig. 7 shows in an enlarged view the pocket, and

Fig. 8 shows a replaceable protective member being
inserted into the pocket.

[0034] Allthe figures are highly schematic and not nec-
essarily to scale, and they show only those parts which
are necessary in order to elucidate the invention, other
parts being omitted or merely suggested.

[0035] Fig. 1 shows a knitted protective sock 1 for pro-
tecting and supporting a wearer 100 during sports. The
knitted protective sock 1 comprises a tubular leg part 2
having an opening 3 and a first area 4. The first area 4
is configured to be arranged opposite a tibia 5 of the
wearer 100. The tubular leg part 2 comprises an inter-
knitted pocket 6 arranged in the first area 4, the pocket
6 being configured to accommodate a replaceable pro-
tective member 10. The tubular leg part 2 is knitted so
that it has a first compression rate.
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[0036] The knitted protective sock 1 further comprises
a tubular foot part 7 having an upper face area 8 and a
lower face area 9, the lower face area being configured
to be arranged opposite a sole of a foot of the wearer as
seen in Fig. 1. The lower face area 9 comprises friction
enhancing means 11 which will be further described in
connection with Fig. 6.

[0037] The knitted protective sock also comprises a
tubular ankle part 12 arranged between the tubular foot
part 7 and the tubular leg part 2 and having an ankle area
13. The ankle area 13 is configured to be arranged op-
posite an Achilles tendon of the wearer 100.

[0038] The ankle area 13 is knitted so that it has a
second compression rate, the second compression rate
being larger than the first compression rate. Hereby it is
obtained that the vulnerable Achilles tendon is better pro-
tected during sports.

[0039] The knitted protective sock is preferably weft-
knitted on a weft-knitting machine. The tubular leg part,
the tubular foot part and/or the tubular ankle part are knit-
ted using yarns comprising Elastane, polyester, polya-
mide, polypropylene, wool, cotton or viscose or a com-
bination thereof.

[0040] The tubular ankle part 12 may for instance be
knitted using well-known Jersey-knitting techniques,
wherein frotté is added in the ankle area 13 for providing
additional support and compression. In one embodiment,
the following yarns may be used: Softair plus 78/72/2;
Poliamida 78/2; Lycra 285/ PA 44f34 /1 66 DR and Lycra
20PAT78f23 / 1 AJ.

[0041] As described above, the tubular leg part 2 has
an interknitted pocket 6. The tubular leg part 2 and the
pocket 6 may be knitted by using Pique-knitting technique
and applying yarns with high elasticity such as Lycra.
The tubular leg part 2 is preferably knitted with graduated
compression. The graduated compression relationship
should preferably be maintained along the tubular leg
part 2, so that the protective sock is more efficient and
improves the oxygenation of the wearer’s muscles during
sports.

[0042] The pocket 6 is interknitted with the rest of the
tubular leg part 2 and the following yarns may be used:
Lycra285/PA 44f34 /166 DR; Lycra 17PA44f34 /1 AJ.
Hereby itis possible tointerknit the pocket with the tubular
leg part 2, which facilitates correct positioning of the re-
placeable protective member.

[0043] The toe area 14 of the tubular foot part 7 may
be knitted in the same manner as described above, how-
ever, preferably with full frotté. By adding full frotté in the
toe area, improved toe protection is obtained against im-
pacts caused by ball kicks and other foot sports.

[0044] In Fig. 2, the knitted protective sock 1 is shown
in a front view. As mentioned above, the first area 4 is
configured to be arranged opposite a tibia 5 of the wearer
(not shown). The tubular leg part 2 comprises the inter-
knitted pocket 6 arranged in the first area 4, the pocket
6 being configured to accommodate a replaceable pro-
tective member 10. The protective member 10 is config-
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ured to protect the wearer against impact on the tibia 5,
and is preferably made of a mouldable material.

[0045] According to the invention, the replaceable pro-
tective member may be configured to be moulded to fit
the tibia of the wearer so that a custom-made protective
member is provided.

[0046] This may be obtained by providing the mould-
able material with a low thermal conductivity. Hereby it
is obtained that the mouldable material, after it has been
heated, may come into direct contact with the skin of the
wearer. The mouldable material may be inserted into hot
water so that it becomes mouldable. Hereinafter the
mouldable material is taken out of the hot water and
placed on the tibia of the wearer so that the mouldable
material takes the form of the tibia of the wearer.
[0047] In addition, the mouldable material may have a
low melt-flow index, whereby it is ensured that the ma-
terial maintains its integrity when being heated, so that
may be handled/touched without it starting to flow. Fur-
thermore, by having the low melt-flow index, it is ensured
thatthe mouldable material does not become sticky when
heated.

[0048] Also,the mouldable material may be biodegrad-
able.

[0049] Advantageously, the mouldable material be-
comes rigid when it is cooled, so that it may protect the
tibia of the wearer against impact when accommodated
in the pocket of the protective sock.

[0050] The pocket 6 may be interknitted to an outside
of the tubular leg part 2. However, it is preferred that the
pocket 6 is interknitted to an inside of the tubular leg part
2.

[0051] In Fig. 3, a cross-sectional view of the tubular
leg part 2 is shown taken along the A-Aline in Fig. 1. The
replaceable protective member 10 is positioned in the
pocket 6. The protective member 10 has been custom-
made as described above to the wearer’s tibia and there-
by fits smoothly to the tibia as shown in Fig. 3. Hence no
discomfort by wearing the protective member is encoun-
tered by the wearer 100.

[0052] InFig. 4, an embodiment is shown, wherein the
protective member 10 has been inserted into the pocket
6 of the protective sock 1. However, as depicted on Fig.
4, the protective member 10 has not been custom-made
to the wearer’s tibia since the protective member does
notfitsmoothly around the tibia of the wearer 100. Hence,
additional room R is provided in the pocket on both sides
of the protective member, which obviously results in dis-
comfort for the wearer during sports, and hence the in-
tended protection against impact is not provided.
[0053] InFig.5itis shownthatthe wearer 100is pulling
the protective sock 1 up to positioning it correctly so that
the tubular leg part 2 is being placed opposite the tibia 5
of the wearer 100.

[0054] As mentioned above, the lower face area 9 of
the tubular foot part 7 may comprise friction enhancing
means 11. In this embodiment, the friction enhancing
means 11 comprises a structured surface having a plu-
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rality of projections 11. The projections are round but
may, however, in other embodiments, have other de-
signs.

[0055] Preferably, the entire lower face area 9 com-
prises the protections 11 for improving the friction be-
tween the foot of the wearer and the shoe or boot.
[0056] The friction enhancing means 9 may comprise
friction enhancing material on the lower face area 9, such
as e.g. textile-based materials, rubber, silicone, elastane,
neoprene or similar material.

[0057] In another embodiment (not shown), the struc-
tured surface may comprise a plurality of substantially
lateral circumferential beads. In addition, the friction en-
hancing means may be interknitted into the lower face
area.

[0058] InFig.7,anenlarged view of the protective sock
1 wherein a part of the tubular leg part 2 has been pulled
downwards, so that entrance 15 to the pocket 6 is visible.
Fig. 8 shows the wearer 100 positioning the protective
member 10 into the pocket 6 of the tubular leg part 2.
[0059] In another not shown embodiment, the pocket
may be knitted as a spacer fabric having a first outer
layer, a second outer layer and an intermediate spacer
layer integrated with said first and second outer layers.
The first outer layer and/or second outer layer may com-
prise yarns comprising polyurethane, such as Elastane,
up to 40% of total fabric weight. In addition, the interme-
diate spacer layer comprises monofilament and/or mul-
tifilament pile yarns. Hereby it is obtained that the pocket
layer between the wearer and the protective member is
provided with a cushioning effect which enhances the
comfort of the wearer.

[0060] The yarns of the outer layers may comprise
Elastane, polyester, polyamide, polypropylene, wool,
cotton or viscose or a combination thereof. The pile yarns
of the intermediate spacer layer may comprise polyester,
polyamide or polypropylene or a combination thereof.
[0061] Furthermore, the yarns of the intermediate
spacer layer may be interknitted with the yarns of the
outer layers, so that distances are provided between the
yarns in the intermediate spacer layer. The spacer fabric
may have a thickness of from 1 mm to 7 mm, preferably
from 3 mm to 5 mm.

[0062] Furthermore, different areas of the tubular leg
part, the tubular foot part and/or the tubular ankle part
may have one or more properties interknitted such as
support, compression, skin friendliness, breathability,
moisture handling properties or wickability.

[0063] The invention also relates to a protective sport
kit comprising a pair of knitted protective socks as de-
scribed above and two mouldable replaceable protective
members.

[0064] Although the invention has been described in
the above in connection with preferred embodiments of
the invention, it will be evident for a person skilled in the
art that several modifications are conceivable without de-
parting from the invention as defined by the following
claims.
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Claims

A knitted protective sock (1) for protecting and sup-
porting a wearer (100) during sports, comprising:

-atubularleg part (2) having an opening (3) and
afirst area (4), the first area being configured to
be arranged opposite a tibia (5) of the wearer,
the tubular leg part comprising an interknitted
pocket (6) arranged in the first area, the pocket
being configured to accommodate areplaceable
protective member (10), the tubular leg part fur-
ther having a first compression rate,

- a tubular foot part (7) having an upper face
area (8) and alower face area (9), the lower face
area being configured to be arranged opposite
a sole of a foot of the wearer,

- atubular ankle part (12) arranged between the
foot part and the leg part and having an ankle
area (13), the ankle area being configured to be
arranged opposite an Achilles tendon of the
wearer,

wherein the ankle area has a second compression
rate, the second compression rate being larger than
the first compression rate.

Aknitted protective sock according to claim 1, where-
in the pocket is accessible from the opening.

A knitted protective sock according to any of the pre-
ceding claims, wherein the lower face area compris-
es friction enhancing means.

Aknitted protective sock according to claim 3, where-
in the friction enhancing means comprises a struc-
tured surface.

Aknitted protective sock according to claim 4, where-
in the structured surface comprises a plurality of pro-
jections (11).

Aknitted protective sock according to claim 5, where-
in the projections are round, square or similar.

A knitted protective sock according to any of the
claims 3-6, wherein the friction enhancing means
comprise friction enhancing material on the lower
face area, such as e.qg. textile-based materials, rub-
ber, silicone, elastane, neoprene or similar material.

A knitted protective sock according to any of the pre-
ceding claims, wherein the knitted protective sock is
weft-knitted seamlessly.

A knitted protective sock according to any of the pre-
ceding claims, wherein the pocket is interknitted on
an inside of the tubular leg part.
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10.

1.

12.

13.

14.

15.

A knitted protective sock according to any of the pre-
ceding claims, wherein the tubular leg part, the tu-
bular foot part and/or the tubular ankle part are knit-
ted using yarns comprising Elastane, polyester,
polyamide, polypropylene, wool, cotton or viscose
or a combination thereof.

A knitted protective sock according to any of the pre-
ceding claims, further comprising a replaceable pro-
tective member configured to be introduced into the
pocket.

A knitted protective sock according to claim 11,
wherein the replaceable protective member is made
from a mouldable material.

A knitted protective sock according to claim 11
and/or 12, wherein the replaceable protective mem-
ber is configured to be moulded to fit the tibia of the
wearer, so that a custom-made protective member
is provided.

A knitted protective sock according to claim 12,
wherein the mouldable material has a low thermal
conductivity.

A protective sport kit comprising a pair of knitted pro-
tective socks (1) according to any of the preceding
claims and two mouldable replaceable protective
members (10).
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