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(54) WATERPROOF BREATHABLE SOLE

(57) The present invention provides a waterproof
breathable sole, comprising: an outsole (10) provided
with ventilation eyeholes (140) in communication with the
outer environment; and a waterproof breathable element
(40) comprising a waterproof breathable membrane
(420) covering the ventilation eyeholes (140); the water-
proof breathable element (40) further comprises a con-
necting ring (440); the connecting ring (440) is provided
around a periphery of the waterproof breathable mem-
brane (420) and engaged with the waterproof breathable
membrane (420). The outsole (10) may be further pro-
vided with an inserting groove (102); the inserting groove
(102) corresponds to a position of the ventilation eye-
holes (140). The waterproof breathable element (40) is
received and sealed in the inserting groove (102); or the
top of the outsole (10)is flat, the waterproof breathable
element (40) is engaged with and sealed to the outsole
via the connecting ring (440). The waterproof breathable
sole further comprises a forced-suction and forced-dis-
charge element (60) correspondingly provided over the
waterproof breathable element (40). The provision of the
waterproof breathable element (40) with the connecting
ring (440) simplifies the provision process of the prior art
waterproof breathable membrane and improves the
adaptability for the various types of soles; the provision
of the forced-suction and forced-discharge element (60)
greatly improves the air circulation.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to footwear, and
more particularly to a waterproof breathable sole.

BACKGROUND

[0002] In footwear manufacturing industry, the breath-
ability and waterproofness of a sole is always one of key
problems in design. The breathability and waterproof-
ness of a sole not only affects comfortability during wear
but also the heath status of the feet.
[0003] In order enhance the breathability of the sole,
a Chinese patent application of CN200580002558.2 in
the name of Italian Geox SPA company discloses a foot-
wear with breathable and waterproof sol and upper, in
which the sole comprises: a breathable and waterproof
sole and an assembly that is associated with the sole in
an upward region; the assembly is constituted by an ex-
ternal breathable upper, an internal lining, and a breath-
able and waterproof membrane between them; and an
at least partially perforated or breathable insole which is
joined at least to the upper and to the breathable and
waterproof membrane. The sole of this structure mainly
enhances the breathability of the sole by holes in the
insole at the same time, in order to function as water-
proofness property, the sole of this structure is provided
with the breathable and waterproof membrane. Although
the sole of this structure may function as a breathable
waterproof effect, in this patent application, the breatha-
ble and waterproof membrane is adhered to the sole via
one layer by one layer, however in the manufacturing
process; soles will be processed in a manner of produc-
tion line. Therefore, in order to apply the breathable and
waterproof membranes with respect to different sizes of
soles in the same production line, a large quantity of
breathable and waterproof membranes are required, it
will take more time and more harbors to adhere breath-
able and waterproof membranes on soles, and thus pro-
duction efficiency is very low. Moreover, in the sole of
this structure in this patent, the traditional breathable and
waterproof membranes are employed in an aspect of en-
hancing a breathable waterproof property, and the sole
of the footwear is limited in air circulation.
[0004] Moreover, in order to enhance air recirculation
in sole, a Chinese patent application of CN91221733.2
discloses a breathable sole. The breathable sole is com-
posed of a footwear sole body, which is made of rubber
or plastic, and a cloth pad which are bonded together;
cross grooves and longitudinal grooves are arranged
above the footwear sole body between the footwear sole
body and the cloth pad. During the period when people
wears the footwears with the sole of this structure and
walks, as upward and downward movement of the soles,
the through grooves between the feet and the sole may
consequently generate negative pressure and positive

pressure so that the air is made to enter into and come
out, and thus the ventilating function can be obtained.
However, such a design in through grooves is only an
expansion of cross grooves and longitudinal grooves in
heelpiece in the traditional manufacturing industry. When
a force is applied to these through grooves by feet, since
the cross grooves and longitudinal grooves are integrally
connected in the whole sole, there are many restrictions
when the cross grooves and longitudinal grooves deform
due to the external force. Therefore, there is still insuffi-
ciency for the sole of this structure to enhance ventilation,
and thus it is necessary to make a further improvement.

SUMMARY

[0005] In view of the technical problems in the prior art
stated above, a technical problem to be resolved by the
present invention is to provide a breathable waterproof
sole capable of simplifying provision process of a breath-
able waterproof membrane on a sole.
[0006] In view of the technical problems in the prior art
stated above, another technical problem to be resolved
by the present invention is to provide a breathable wa-
terproof sole that may realize better air circulation func-
tion.
[0007] In view of the technical problems in the prior art
stated above, a further technical problem to be resolved
by the present invention is to provide a breathable wa-
terproof sole that adapts to human body dynamics.
[0008] In view of the above problems to be resolved
by the present invention, there is a waterproof breathable
sole provided by the invention, comprising: an outsole
provided with ventilation eyeholes in communication with
the outer environment; and a waterproof breathable el-
ement comprising a waterproof breathable membrane
covering the ventilation eyeholes; wherein the waterproof
breathable element further comprises a connecting ring,
the connecting ring is provided around a periphery of the
waterproof breathable membrane and engaged with the
waterproof breathable membrane. Therefore, an insert-
ing type waterproof breathable sole of the present inven-
tion is formed.
[0009] In the waterproof breathable sole according to
the present invention, preferably, the outsole is further
provided with an inserting groove; the inserting groove
corresponds to a position of the ventilation eyeholes; the
waterproof breathable element is received and sealed in
the inserting groove; the inserting groove is recessed
from a top of the outsole toward an interior of the outsole;
the ventilation holes penetrate from a bottom of the in-
serting groove to a bottom of the outsole; accordingly a
semi-inserting type waterproof breathable sole of the
present invention is formed.
[0010] In the waterproof breathable sole according to
the present invention, preferably, the outsole is further
provided with an inserting groove; the inserting groove
corresponds to a position of the ventilation eyeholes; the
waterproof breathable element is received and sealed in
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the inserting groove; the inserting groove penetrates from
a top of the outsole to a bottom of the outsole; the outsole
further comprises an inserting element inserted and
sealed in the inserting groove; and the ventilation eye-
holes are provided in the inserting element and penetrate
from a top of the inserting element to a bottom of the
inserting element; the waterproof breathable element is
over the inserting element; accordingly a full-inserting
type waterproof breathable sole of the present invention
is formed.
[0011] In the waterproof breathable sole according to
the present invention, with respect to the semi-inserting
type waterproof breathable sole, the inserting groove is
further provided with a recess therein; the connecting
ring is received and sealed in the recess.
[0012] In the waterproof breathable sole according to
the present invention, with respect to the full-inserting
type waterproof breathable sole, preferably, the bottom
of the outsole is further provided with a bottom groove;
a periphery of the bottom groove is larger than a periphery
of the inserting groove; the inserting element comprises
a flange and a base portion formed on the base portion;
an outer profile of the flange is matched with and sealed
to the periphery of the inserting groove; the periphery of
the base portion is matched with and sealed to the pe-
riphery of the bottom groove; the ventilation eyeholes are
provided in a part of the base portion locating within the
flange and penetrate from a top of the part to a bottom
of the part.
[0013] In the waterproof breathable sole according to
the present invention, with respect to the full-inserting
type waterproof breathable sole, preferably, a recess is
provided within the flange of the inserting element; the
connecting ring is received and sealed in the recess.
[0014] In the waterproof breathable sole according to
the present invention, alternatively, the top of the outsole
is flat; the waterproof breathable element is engaged with
and sealed to the outsole via the connecting ring; and
accordingly a non-inserting type waterproof breathable
sole is formed. Or alternatively, a ring-shape recess is
provided on a top of the outsole so as to match with the
connecting ring; the connecting ring is received in and
sealed to the ring-shaped recess.
[0015] In the waterproof breathable sole according to
the present invention, whether it is the semi-inserting type
sole, the full-inserting type sole or the non-inserting sole,
preferably, an inner circumference of the connecting ring
is protruded with a protruding loop, and the waterproof
breathable membrane is engaged with a surface of the
protruding loop.
[0016] In the waterproof breathable sole according to
the present invention, whether it is the semi-inserting type
sole, the full-inserting type sole or the non-inserting sole,
preferably, the waterproof breathable element further
comprises a cloth layer; the cloth layer is provided under
the waterproof breathable membrane and engaged with
the connecting ring along with the waterproof breathable
membrane.

[0017] In the waterproof breathable sole according to
the present invention, whether it is the semi-inserting type
sole, the full-inserting type sole or the non-inserting sole,
preferably, the waterproof breathable sole further com-
prises: a forced-suction and forced-discharge element
correspondingly provided over the waterproof breathable
element and comprising a base plate and a plurality of
forced-suction and forced-discharge units provided on
the base plate. Each forced-suction and forced-dis-
charge unit comprises: a top opening provided in a top
of the forced-suction and forced-discharge unit; an inte-
rior cavity provided inside the forced-suction and forced-
discharge unit and in gas communication with the top
opening; a bottom opening provided in a bottom of the
forced-suction and forced-discharge unit and in gas com-
munication with the interior cavity and the waterproof
breathable element.
[0018] In the waterproof breathable sole according to
the present invention, whether it is the semi-inserting type
sole, the full-inserting type sole or the non-inserting sole,
preferably, the plurality of the forced-suction and forced-
discharge units is provided to integrally connect with each
other, provided to separate from each other, or a part of
the plurality of the forced-suction and forced-discharge
units is provided to connect with each other. Also the
other part of the plurality of the forced-suction and forced-
discharge units is provided to separate from each other.
[0019] In comparison with the prior art, the present in-
vention has advantageous effects mainly as follow:
[0020] (1) In the configuration employing the breatha-
ble waterproof sole of the present invention, because the
waterproof breathable element comprises the waterproof
breathable membrane and the connecting ring, the con-
necting ring is provided around the periphery of the wa-
terproof breathable membrane and engaged with the wa-
terproof breathable membrane, and the inserting groove
is provided in the outsole, the waterproof breathable el-
ement may be independently configured and individually
manufactured, which simplifies the provision process of
the prior art waterproof breathable membrane and im-
proves the adaptability for the various type of soles.
[0021] (2) In the configuration employing the breatha-
ble waterproof sole of the present invention, the provision
of the forced-suction and forced-discharge element
greatly improves the air circulation.
[0022] (3) In the configuration employing the breatha-
ble waterproof sole of the present invention, because the
ventilation eyeholes, the waterproof breathable element
and the forced suction and forced discharge structure is
distributed on the sole according to the human dynamics,
the air circulation is further improved and the design is
more accurate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention are
incorporated and constitute a unit of this application doc-
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ument. The drawings illustrate embodiments of the
present invention and together with the description serve
to explain the principles of the present invention. In the
whole drawings, the same reference number will be used
as much as possible to indicate the same or similar ele-
ment. In the drawings:
[0024] FIG. 1 is an explosive perspective view of a
semi-inserting type waterproof breathable sole according
to the present invention;
[0025] FIG. 2 is a top explosive perspective view of a
waterproof breathable element of the semi-inserting type
waterproof breathable sole according to the present in-
vention;
[0026] FIG. 3 is a bottom explosive perspective view
of the waterproof breathable element of the semi-insert-
ing type waterproof breathable sole according to the
present invention;
[0027] FIG. 4 is a bottom perspective view of a forced
suction and forced discharge element of the semi-insert-
ing type waterproof breathable sole according to the
present invention;
[0028] FIG. 5 is an assembled perspective view of the
semi-inserting type waterproof breathable sole according
to the present invention;
[0029] FIG. 6 is a top explosive perspective view of a
full-inserting type waterproof breathable sole according
to the present invention;
[0030] FIG. 7 is a bottom explosive perspective view
of the full-inserting type waterproof breathable sole ac-
cording to the present invention;
[0031] FIG. 8 is an assembled perspective view of the
full-inserting type waterproof breathable sole according
to the present invention;
[0032] FIG. 9 is a plan view of provision of a pattern
and ventilation eyeholes in the waterproof breathable
sole according to the present invention;
[0033] FIG. 10 is a schematic diagram of regions re-
ceiving forces in the waterproof breathable sole accord-
ing to the present invention.

DETAILED DESCRIPTION

[0034] The preferred embodiments of the present in-
vention will be now described in details, and the struc-
tures of the examples of the preferred embodiments are
shown in the corresponding accompanying drawings.
[0035] The present invention includes three specific
embodiments, i.e., a structure of a semi-inserting type
waterproof breathable sole, a structure of a full-inserting
type waterproof breathable sole, and a structure of a non-
inserting type waterproof breathable sole, but is not lim-
ited to these three embodiments. Herein, FIGs. 1-5 show
a structure of a semi-inserting type waterproof breathable
sole; FIGs. 6-8 show a structure of a full-inserting type
waterproof breathable sole. It should be explained that
the semi-inserting type waterproof breathable sole and
the full-inserting type waterproof breathable sole as re-
ferred in the present invention are distinguished based

on provision manners of an inserting groove and a wa-
terproof breathable element on an outsole; it will be a
full-inserting type when the inserting groove penetrates
through the outsole, and a semi-inserting type when the
inserting groove does not penetrate through the outsole.
Moreover, based on design routines in footwear manu-
facturing industry, because ventilation holes are usually
made by perforation after a sole has been completed,
the ventilation holes provided in the sole are not shown
in FIG. 1, FIG. 6 and FIG. 7, but schematically shown in
FIG. 9. Furthermore, "top" as referred in the present in-
vention refers to a side of a sole for contacting with a
human foot, "bottom" as referred in the present invention
refers to a side of a sole for contacting with a ground;
term of "longitudinal" refers to a direction from foot palm
to the ground.
[0036] Hereinafter in connection with the accompany-
ing drawings, the specific embodiments of the present
invention will be described in detail.
[0037] A structure of a semi-inserting type waterproof
breathable sole of the present invention will be now de-
scribed with reference to FIGs. 1-5 and FIG. 9.
[0038] As shown in FIG. 1, a semi-inserting type wa-
terproof breathable sole of the present invention com-
prises an outsole 10 and a waterproof breathable ele-
ment 40, wherein the outsole 10 is provided with venti-
lation eyeholes 140, as shown in FIG. 9, in communica-
tion with the outer environment in order to enhance
breathability of the sole. At the same time, the waterproof
breathable element 40 comprises a waterproof breatha-
ble membrane 420 covering the ventilation eyeholes 140.
In order to simplify the provision process of the waterproof
breathable element 40 on the sole, as shown in FIG. 2,
the waterproof breathable element 40 may further com-
prise a connecting ring 440 which is provided around a
periphery of the waterproof breathable membrane 420
and engaged with the waterproof breathable membrane
420. The outsole 10 is further provided with an inserting
groove 102 corresponding to a position of the ventilation
eyeholes 140, and the waterproof breathable element 40
is received and sealed in the inserting groove 102.
[0039] In this embodiment, the inserting groove 102 is
recessed from a top of the outsole 10 toward an interior
of the outsole 10 by a certain depth. The ventilation holes
140 penetrate from a bottom of the inserting groove 102
to a corresponding bottom of the outsole 10, that is, the
ventilation eyeholes 140 penetrate through the outsole
10 from the bottom of the inserting groove 102. Under
this structure, a bottom of the waterproof breathable
membrane 420 is inserted in the inserting groove 102
and engaged with a bottom surface of the inserting
groove 102; alternatively, the bottom of the waterproof
breathable membrane 420 is directly inserted in the in-
serting groove 102, and the periphery of waterproof
breathable membrane 420 may be engaged with a lon-
gitudinal circumferential surface of the inserting groove
102.
[0040] In FIG. 1, the semi-inserting waterproof breath-
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able sole further comprises an outsole sidewall 20. In
practical manufacturing process, the outsole sidewall 20
may be integrally formed with the outsole 10, and so in
the present invention, "outsole" as referred may only refer
to the outsole 10 as shown in FIG. 1, and also may refer
to a combination of the outsole 10 and the outsole side-
wall 20.
[0041] A structure of a full-inserting type waterproof
breathable sole of the present invention will be now de-
scribed with reference to FIGs. 6-8 and FIG. 9.
[0042] As shown in FIG. 6, FIG. 7, and FIG. 8, a full-
inserting type waterproof breathable sole of the present
invention comprises an outsole 10 and a waterproof
breathable element 40, wherein the outsole 10 is provid-
ed with ventilation eyeholes 140, as shown in FIG. 9, in
communication with the outer environment in order to
enhance breathability of the sole. At the same time, the
waterproof breathable element 40 comprises a water-
proof breathable membrane 420 covering the ventilation
eyeholes 140. In order to simplify the provision process
of the waterproof breathable element 40 on the sole, as
shown in FIG. 2, the waterproof breathable element 40
may further comprise a connecting ring 440 which is pro-
vided around a periphery of the waterproof breathable
membrane 420 and engaged with the waterproof breath-
able membrane 420; the outsole 10 is further provided
with a inserting groove 102 corresponding to a position
of the ventilation eyeholes 140, and the waterproof
breathable element 40 is received and sealed in the in-
serting groove 102.
[0043] In this embodiment, the inserting groove 102
penetrates from the top of the outsole 10 to the bottom
of the outsole 10. The outsole 10 further comprises an
inserting element 120 inserted and sealed in the inserting
groove 102. Also the ventilation eyeholes 140 are pro-
vided in the inserting element 120 and penetrate from a
top of the inserting element 120 to a bottom of the insert-
ing element 120. The waterproof breathable element 40
is over the inserting element 120. With this structure, the
bottom of the waterproof breathable membrane 420 may
be directly inserted in the inserting element 120 and en-
gaged with a top surface of the inserting element 120; or
the bottom of the waterproof breathable membrane 420
is directly insert in the inserting groove 102, and the pe-
riphery of the waterproof breathable membrane 420 is
engaged with the longitudinal circumferential surface of
the inserting groove 102.
[0044] In order to realize that the inserting element 120
is more closely engaged with the inserting groove 102,
as shown in FIG. 6 and FIG. 7, a bottom of the inserting
groove 102 is further provided with a bottom groove 1020.
A periphery of the bottom groove 1020 is larger than a
periphery of the inserting groove 102 so that the bottom
groove 1020 is connected to the inserting groove 102 to
form a step-shaped groove. Under this structure, the in-
serting element 120 is correspondingly formed as a step
shape, that is, the inserting element 120 may comprise
a flange 1200 and a base portion 1220, the flange 1200

is formed on the base portion 1220; an outer profile of
the flange 1200 is matched with and sealed to the pe-
riphery of the inserting groove 102; the periphery of the
base portion 1220 is matched with and sealed to the pe-
riphery of the bottom groove 1020. Before the inserting
element 120 is assembled into the inserting groove 102
of the outsole 10, the outer profile of the flange 1200 of
the inserting element 120 is matched with the periphery
of the inserting groove 102; the periphery of the base
portion 1220 of the inserting element 120 is matched with
the periphery of the bottom groove 1020, the waterproof
breathable element 40 may be received in the flange
1200 of the inserting element 120, and a periphery of the
waterproof breathable element 40 is matched with an
inner circumference of the flange 1200.
[0045] Certainly, the flange 1200 may be omitted from
the structure of the inserting element 120. Hereby the
periphery of the bottom groove 1020 is consistent with
the periphery of the inserting groove 102, and thereby
the periphery of the inserting element 120 is directly
matched with the periphery of the inserting groove 102,
thus, the structure is simplified. Moreover, for the insert-
ing element 120, various forms may be used, for exam-
ple, the flange of the inserting element 120 is changed
into a multi-step shape and at the same time the bottom
groove 1020 is correspondingly provided as a multi-step
shape.
[0046] In the waterproof breathable sole according to
the present invention as above, whether it is the semi-
inserting type or the full-inserting type, when the water-
proof breathable element 40 comprises the connecting
ring 440, since the connecting ring 440 has a certain
thickness, as shown in FIG. 1, in order to make the con-
necting ring 440 to be more closely engaged with the
inserting groove 102 (for the semi-inserting type) or with
the inserting groove 102 and the inserting element 120
(for the full-inserting type), with respect to the semi-in-
serting type, a recess 104 may be further provided within
the inserting groove 102 in the outsole so that the con-
necting ring 440 is placed in the recess 104 and thus a
good engagement relationship is generated. However
with respect to the full-inserting type, a recess 1240 may
be provided within the flange 1200 of the inserting ele-
ment 120 so that the connecting ring 440 is placed in the
recess 1240 and thus a good engagement relationship
is generated. At this time, a gap between the recess 104
or 1240 and the corresponding connecting ring 440 is
sealed to prevent water entering into the sole via the ven-
tilation eyeholes 140 and entering into the interior of the
sole via the gap.
[0047] It should be noted that, in view of the matching
relationship between the inserting groove and the water-
proof breathable element in the case of the semi-inserting
type and in view of the matching relationship among the
inserting groove, the waterproof breathable element, the
bottom groove and the inserting element in the case of
the full-inserting type, since there is a complementary
relationship in structure, these matching structures may
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be provided in a reversed manner, which belongs to an
equivalently changed embodiment of the present inven-
tion.
[0048] In the specific embodiments of the present in-
vention, alternatively, any provision of the inserting
groove on the outsole may be cancelled, that is, non-
inserting waterproof breathable sole (not shown). In other
words, the top of the outsole is flat and no grooves need
to be provided, the waterproof breathable element is en-
gaged with and sealed to the outsole via the connecting
ring.
[0049] Alternatively, in the semi-inserting type water-
proof breathable sole, the inserting groove 102 is can-
celled, so that only the recess 104 is provided on the top
of the outsole of the waterproof breathable sole so as to
match with and receive the connecting ring (herein this
recess may be referred to as a ring-shaped recess), the
connecting ring is received in and sealed to the ring-
shaped recess, so that a snap-in connection is realized
in a concave-convex matching manner between the wa-
terproof breathable element and the outsole.
[0050] In the above waterproof breathable sole of the
present invention, whether it is a sole of the semi-insert-
ing type structure, the full-inserting type structure and the
non-inserting type structure, the waterproof breathable
membrane 420 is used to prevent water from infiltration
and realize the breathable function, and has at least one
layer.
[0051] Moreover, in order to make the waterproof
breathable membrane 420 to be more closely engaged
with the connecting ring 440, as shown in FIG. 2, an inner
circumference of the connecting ring 440 is protruded
with a protruding loop 4402, and the waterproof breath-
able membrane 420 is directly engaged with a surface
of the protruding loop 4420.
[0052] In the above waterproof breathable sole accord-
ing to the present invention, whether it is the semi-insert-
ing type structure, the full-inserting type structure and the
non-inserting type structure, the waterproof breathable
element 40 may further comprise a cloth layer (not shown
in figures), the cloth layer is provided under the water-
proof breathable membrane 420 and engaged with the
connecting ring 440 along with the waterproof breathable
membrane 420. The cloth layer is used to increase the
strength and toughness of the waterproof breathable el-
ement, so as to prevent the waterproof breathable mem-
brane from tearing out during subjected to a force; at the
same time, the cloth layer is further used to function as
filtering dirt from external water entering via ventilation
eyeholes 140 and removing corresponding bad odor. The
cloth layer is preferably non-woven cloth. The cloth layer
may be at least one layer.
[0053] In the above waterproof breathable sole accord-
ing to the present invention, whether it is the semi-insert-
ing type structure, the full-inserting type structure and the
non-inserting type structure, the waterproof breathable
sole may further comprise a forced-suction and forced-
discharge element 60, the forced-suction and forced-dis-

charge element 60 is correspondingly provided over the
waterproof breathable element 40. The forced-suction
and forced-discharge element 60 comprises a base plate
610 and a plurality of forced-suction and forced-dis-
charge units 600 provided on the base plate 610. Each
forced-suction and forced-discharge unit 600 comprises:
a top opening 620 provided in a top of the forced-suction
and forced-discharge unit; an interior cavity (not shown
in figures) provided inside the forced-suction and forced-
discharge unit 600 and in gas communication with the
top opening 620; a bottom opening 660 provided in a
bottom of the forced-suction and forced-discharge unit
and in gas communication with the interior cavity and the
waterproof breathable element 40.
[0054] The provision of the forced-suction and forced-
discharge element 60 will help to enhance the breatha-
bility of the sole. When forced-suction and forced-dis-
charge units 600 are subjected to a pressure form a hu-
man foot palm, a volume of the interior cavity is com-
pressed, and a gas is forcedly discharged to the outer
environment via a gas passage formed by the top open-
ing 620, the interior cavity, the bottom opening 660, pas-
sages of the waterproof breathable membrane 40 and
the ventilation eyeholes 140. When the foot palm is lifted
up, air is forcedly sucked from the outer environment by
the forced-suction and forced-discharge unit 600 due to
a negative pressure, and thus good ventilation is realized.
[0055] Each forced-suction and forced-discharge unit
620 may be cylindrical shape, spherical shape, conical
shape or any combination thereof as long as the above
forced-suction and forced-discharge function is realized.
Material of each forced-suction and forced-discharge unit
may be made from a deformable material, such as rub-
ber.
[0056] Moreover, the plurality of the forced-suction and
forced-discharge units 620 is provided to integrally con-
nect with each other, of course, plurality may be also
provided to separate from each other; or a part of the
plurality of the forced-suction and forced-discharge units
620 is provided to connect with each other and the other
part of the plurality of the forced-suction and forced-dis-
charge units 620 is provided to separate from each other.
Herein, the connection does not refer that the plurality of
the forced-suction and forced-discharge units are con-
nected via the base plate 610 but that two forced-suction
and forced-discharge units 620 are connected via side
walls thereof.
[0057] In the embodiments shown in FIGs. 1-9, the wa-
terproof breathable element, the forced-suction and
forced-discharge element, and ventilation eyehole are
provided only on a front foot palm location. They may, of
course, be provided on a rear heel location or in a com-
bination manner of these two locations. For a flat foot,
the waterproof breathable element, the forced-suction
and forced-discharge element, and ventilation eyeholes
may be also provided on the whole outsole.
[0058] However, in order to make the provision of the
waterproof breathable element, the forced-suction and
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forced-discharge element and the ventilation eyeholes
in agreement with the human dynamics, as shown in FIG.
10, generally receiving force locations are shown based
on the human dynamics. In FIG. 10, reference numeral
F indicates a front toe location of a person, reference
numeral FO indicates an outer waist side location of the
front foot palm, reference numeral FI indicates an inner
side location of the front foot palm, and reference numeral
B indicates the rear heel location. Therefore, the venti-
lation eyeholes 140 may be provided on locations of the
outsole respectively corresponding to the toe location,
the inner side location of the front foot palm, the outer
waist side location of the front foot palm and the rear heel
location.
[0059] It will be obvious for a person skilled in the art
that the present invention may be embodied in several
forms without departing from the spirit and essential fea-
tures thereof. Therefore, in various aspects the above-
described embodiments will be considered as exemplary
rather limitative. The scope of the present invention
should be determined by reasonable explanation of the
appended claims, and all changes that fall within equiv-
alent bounds of the present invention will be embraced
within the scope of the present invention.

Claims

1. A waterproof breathable sole, comprising:

an outsole (10) provided with ventilation eye-
holes (140) in communication with the outer en-
vironment; and
a waterproof breathable element (40) compris-
ing a waterproof breathable membrane (420)
covering the ventilation eyeholes (140);
characterized in that the waterproof breatha-
ble element (40) further comprises a connecting
ring (440), the connecting ring (440) is provided
around a periphery of the waterproof breathable
membrane (420) and engaged with the water-
proof breathable membrane (420).

2. The waterproof breathable sole according to claim
1, characterized in that the outsole (10) is further
provided with an inserting groove (102), the inserting
groove (102) corresponds to a position of the venti-
lation eyeholes (140); the waterproof breathable el-
ement (40) is received and sealed in the inserting
groove (102); the inserting groove (102) is recessed
from a top of the outsole (10) toward an interior of
the outsole (10); the ventilation holes (140) penetrate
from a bottom of the inserting groove (102) to a bot-
tom of the outsole (10).

3. The waterproof breathable sole according to claim
1, characterized in that the outsole (10) is further
provided with an inserting groove (102), the inserting

groove (102) corresponds to a position of the venti-
lation eyeholes (140); the waterproof breathable el-
ement (40) is received and sealed in the inserting
groove (102); the inserting groove (102) penetrates
from a top of the outsole (10) to a bottom of the out-
sole (10); the outsole (10) further comprises an in-
serting element (120) inserted and sealed in the in-
serting groove (102), and the ventilation eyeholes
(140) are provided in the inserting element (120) and
penetrate from a top of the inserting element (120)
to a bottom of the inserting element (120), the wa-
terproof breathable element (40) is over the inserting
element (120).

4. The waterproof breathable sole according to claim
2, characterized in that the inserting groove (102)
is further provided with a recess (104, 1240) therein,
the connecting ring (440) is received and sealed in
the recess (104, 1240).

5. The waterproof breathable sole according to claim
3, characterized in that the bottom of the outsole
(10) is further provided with a bottom groove (1020),
a periphery of the bottom groove (1020) is larger
than a periphery of the inserting groove (102); the
inserting element (120) comprises a flange (1200)
and a base portion (1220) formed on the base portion
(1220); an outer profile of the flange (1200) is
matched with and sealed to the periphery of the in-
serting groove (102); the periphery of the base por-
tion (1220) is matched with and sealed to the periph-
ery of the bottom groove (1020); the ventilation eye-
holes (140) are provided in a part of the base portion
(1220) locating within the flange (1200) and pene-
trate from a top of the part to a bottom of the part.

6. The waterproof breathable sole according to claim
4, characterized in that a recess is provided within
the flange (1200) of the inserting element (120), the
connecting ring (440) is received and sealed in the
recess (104, 1240).

7. The waterproof breathable sole according to claim
1, characterized in that the top of the outsole (10)
is flat, the waterproof breathable element (40) is en-
gaged with and sealed to the outsole (10) via the
connecting ring (440); or a ring-shape recess is pro-
vided on a top of the outsole (10) so as to match with
the connecting ring (440), the connecting ring (440)
is received in and sealed to the ring-shaped recess.

8. The waterproof breathable sole according to claim
1, characterized in that an inner circumference of
the connecting ring (440) is protruded with a protrud-
ing loop (4402), and the waterproof breathable mem-
brane (420) is engaged with a surface of the protrud-
ing loop (4402).
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9. The waterproof breathable sole according to claim
1, characterized in that the waterproof breathable
element (40) further comprises a cloth layer, the cloth
layer is provided under the waterproof breathable
membrane (420) and engaged with the connecting
ring (440) along with the waterproof breathable
membrane (420).

10. The waterproof breathable sole according to claim
1, characterized in that the waterproof breathable
sole further comprises:

a forced-suction and forced-discharge element
(60) correspondingly provided over the water-
proof breathable element (40) and comprising a
base plate (610) and a plurality of forced-suction
and forced-discharge units (600) provided on
the base plate (610), each forced-suction and
forced-discharge unit (600) comprises:

a top opening (620) provided in a top of the
forced-suction and forced-discharge unit
(600);
an interior cavity provided inside the forced-
suction and forced-discharge unit (600) and
in gas communication with the top opening
(620);
a bottom opening (660) provided in a bottom
of the forced-suction and forced-discharge
unit (600) and in gas communication with
the interior cavity and the waterproof
breathable element (40);
wherein the plurality of the forced-suction
and forced-discharge units (600) is provid-
ed to integrally connect with each other or
provided to separate from each other, or a
part of the plurality of the forced-suction and
forced-discharge units (600) is provided to
connect with each other and the other part
of the plurality of the forced-suction and
forced-discharge units (600) is provided to
separate from each other.
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