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(54) WATERTIGHT ZIPPER

(57) A watertight zipper is provided to improve the
watertight effect of the conventional watertight zipper.
The watertight zipper includes a waterproof tape and a
plurality of scoops (3, 7) arranged on the waterproof tape.
The waterproof tape includes a waterproof material (1,
5) and a waterproof terminal member (2, 6). The water-
proof material (1, 5) covers an inner end of the waterproof
material (1, 5) by injection molding. The waterproof ter-
minal member (2, 6) includes a top portion (2a, 6a) con-

nected to a top face (13, 53) of the waterproof material
(1, 5), a bottom portion (2b, 6b) connected to a bottom
face (14, 54) of the waterproof material (1, 5), and a lateral
portion (2c, 6c) connecting the top portion (2a, 6a) to the
bottom portion (2b, 6b) of the waterproof terminal mem-
ber (2, 6). The lateral portion (2c, 6c) includes an abut-
ment face (21, 61). One of the top portion (2a, 6a) and
the bottom portion (2b, 6b) includes a plurality of first
recesses (22, 62).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present disclosure generally relates to a
watertight zipper and, more particularly, to a watertight
zipper that can efficiently prevent leakage of liquid.

2. Description of the Related Art

[0002] FIG. 1 shows a conventional watertight zipper
9. The watertight zipper 9 includes two tapes. Each of
the tapes is coated with a covering layer 91 to form a
waterproof tape. Each of the tapes has an inner edge
facing the other tape. The waterproof tape forms a plu-
rality of apertures 92 which is adjacent to the inner edge
of the waterproof tape and is arranged in a row. Then,
each aperture 92 is formed with a scoop 93 by injection
molding, thereby attaching the scoops 93 to the covering
layer 91. Thus, when the two waterproof tapes are en-
gaged with each other by the scoops 93, the opposing
end faces 911 of the covering layers 91 are pressed
against each other in order to prevent the liquid from
passing through the gaps between the left and right
scoops 93. Such a conventional watertight zipper 9 can
be seen in Taiwan Patent No. I339106.
[0003] For the conventional watertight zipper 9, a high
polymer material in a molten state is extruded over the
surface of the tape, thereby forming the watertight zipper
9 after the molten high polymer material cools down and
solidifies. However, the extrusion process will cause ex-
pansion of the high polymer material, leading to an une-
ven cooling effect and uneven shrinkage of the high pol-
ymer material. As a result, the end face 911 of the cov-
ering layer 91 will be uneven. Therefore, when the left
and right scoops 93 are engaged with each other, only
some parts of the end faces 911 can be tightly pressed
against each other, and there must be some tiny gaps
existing between other parts of the end faces 911 of the
covering layers 91. As such, the waterproof function ef-
fect is incomplete. When the conventional watertight zip-
per 9 is used in an occasion where a high waterproof
effect is required, the end face 911 of the covering layer
91 needs to be ground or should be formed by a precise
cutting process or a laser cutting process to increase the
evenness of the end face 911. Disadvantageously, the
production cost and time are increased.
[0004] Furthermore, the aperture 92 is circular and
each scoop 93 includes upper and lower teeth that are
connected only by the part of the polymer material inside
the aperture 92. Therefore, if the scoops 93 are not prop-
erly bonded to the covering layer 91 during the formation
process thereof, the scoops 93 tend to become lopsided
when experiencing a pulling force. As a result, engage-
ment or disengagement of the scoops 93 is not smooth.

SUMMARY OF THE INVENTION

[0005] To solve the above problem, it is the objective
of the disclosure to provide a watertight zipper having a
plurality of scoops and a waterproof tape. The waterproof
tape includes a waterproof material and a waterproof ter-
minal member covering an inner end of the waterproof
material. The waterproof terminal member has an abut-
ment face in evenness. Thus, with the watertight zipper,
an excellent watertight effect can be attained.
[0006] It is also defined in the disclosure that the length
of the waterproof tape extends in an X direction, the width
of the waterproof tape extends in a Y direction, and the
thickness of the waterproof tape extends in a Z direction.
The X, Y and Z directions are orthogonal to each other.
[0007] In an embodiment, a watertight zipper including
a waterproof tape and a plurality of scoops arranged on
the waterproof tape is disclosed. The waterproof tape
includes a waterproof material and a waterproof terminal
member. The waterproof material has an inner end, an
outer end, a top face and a bottom face. The inner and
outer ends are opposite to each other, and the top and
bottom faces are opposite to each other. The waterproof
terminal member covers the inner end of the waterproof
material by injection molding. The waterproof terminal
member includes a top portion connected to the top face
of the waterproof material, a bottom portion connected
to the bottom face of the waterproof material, and a lateral
portion connecting the top portion to the bottom portion
of the waterproof terminal member. The lateral portion
includes an abutment face which is a part of the lateral
portion most distant to the outer end of the waterproof
material. One of the top portion and the bottom portion
includes a plurality of first recesses. The waterproof tape
forms a plurality of apertures. Each of the plurality of
scoops includes an upper scoop portion and a lower
scoop portion. The plurality of first recesses and the plu-
rality of apertures are filled with the upper scoop portions
and the lower scoop portions of the plurality of scoops.
The upper scoop portion and the lower scoop portion are
connected to each other via one of the plurality of aper-
tures.
[0008] Based on this, since the waterproof terminal
member is arranged at the inner end of the waterproof
material by injection molding, the abutment face can be
in an even form. Thus, when the waterproof tape is used
to produce a watertight zipper, an excellent watertight
effect can be attained. Besides, with the watertight zipper
produced from the waterproof tape, the scoops can be
securely coupled with the waterproof terminal member
without becoming lopsided when experiencing a pulling
force. When a pair of the watertight zippers is used to
form a zipper, the zipper can be smoothly zipped up and
down, attaining a convenient operation and improving
the durability thereof.
[0009] In a form shown, the waterproof material in-
cludes a tape and a waterproof layer. The waterproof
layer is arranged on at least one surface of the tape. Each
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of the plurality of first recesses is in a non-circular form.
As such, lopsidedness of the scoops can be prevented.
[0010] In another form shown, the waterproof material
includes a tape and a waterproof layer, and the water-
proof layer covers an entire surface of the tape. The struc-
ture improves the waterproof effect.
[0011] In a further form shown, the waterproof material
includes a tape and a waterproof layer. The tape includes
a cord portion covered inside the waterproof terminal
member. The waterproof layer is arranged on at least
one surface of the tape. The plurality of first recesses is
arranged at the cord portion. The abutment face of the
waterproof terminal member extends beyond an outer
end of the cord portion. This structure can prevent lop-
sidedness of the scoops.
[0012] Each of the plurality of first recesses includes a
rear end extending beyond an inner end of the cord por-
tion opposite to the outer end. This structure reinforces
the coupling effect between the scoops and the water-
proof material.
[0013] The waterproof layer covers an entire surface
of the tape except for the cord portion. This structure can
improve the bonding effect between the tape and the
waterproof layer while reducing the thickness of the wa-
terproof tape at the cord portion
[0014] Another one of the top portion and the bottom
portion includes a plurality of second recesses. Each of
the plurality of second recesses is aligned with a respec-
tive one of the plurality of first recesses. This structure
can increase the positioning effect of the scoops.
[0015] Each of the plurality of apertures extends
through the waterproof material and the waterproof ter-
minal member, and is located in a respective one of the
plurality of first recesses.
[0016] Each of the plurality of apertures has a diameter
smaller than a diameter of the respective one of the plu-
rality of first recesses.
[0017] In a form shown, the waterproof material in-
cludes a tape and a waterproof layer. The waterproof
layer is arranged on at least one surface of the tape. The
tape does not include any cord portion and is in a flat
form. The plurality of scoops covers the plurality of first
recesses. The structure can prevent lopsidedness of the
scoops.
[0018] In another form shown, the waterproof material
includes a tape and a waterproof layer. The tape includes
a cord portion covered inside the waterproof terminal
member. The waterproof layer is arranged on at least
one surface of the tape. The plurality of first recesses is
arranged on the cord portion. Each of the plurality of first
recesses includes a rear end extending beyond an inner
end of the cord portion opposite to the outer end. Each
of the plurality of apertures is located between the rear
end of the respective one of the plurality of first recesses
and the cord portion. The structure can improve the bond-
ing effect between the scoops and the waterproof tape.
[0019] In a form shown, each of the plurality of aper-
tures extends through the waterproof terminal member

and the waterproof material and is located outside of a
respective one of the plurality of first recesses.
[0020] In another form shown, each of the plurality of
apertures extends through the waterproof material and
is located outside of the waterproof terminal member.
[0021] The abutment face of the waterproof terminal
member of the waterproof tape is in a shape correspond-
ing to an abutment face of a waterproof terminal member
of another waterproof tape to be connected to the water-
proof tape. An interface between the abutment faces is
in a step form having a plurality of interconnected sec-
tions extending in different directions. The structure can
improve the watertight effect and provide a convenient
manufacturing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The present invention will become more fully
understood from the detailed description given hereinaf-
ter and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of the
present invention, and wherein:

FIG. 1 is a top view of a conventional watertight zip-
per in an engaged state.

FIG. 2 shows a waterproof tape according to a first
embodiment of the disclosure.

FIG. 3 is a cross sectional view of the waterproof
tape of the first embodiment of the disclosure.

FIG. 4 shows a watertight zipper produced from the
waterproof tape of the first embodiment of the dis-
closure.

FIG. 5 is a cross sectional view of the watertight zip-
per of the first embodiment of the disclosure.

FIG. 6 is a cross sectional view of a zipper produced
from two watertight zippers of the first embodiment
of the disclosure, with the zipper being in an engaged
state.

FIG. 7 is a cross sectional view of a zipper produced
from two watertight zippers of the first embodiment
of the disclosure, with the two watertight zippers en-
gaged with each other through two abutment faces
which are in a step form.

FIG. 8 is a cross sectional view of a zipper produced
from two watertight zippers of the first embodiment
of the disclosure, with the two watertight zippers en-
gaged with each other through two abutment faces
which are in corresponding inwardly and outwardly
curved shapes.

FIG. 9 is a cross sectional view of a modified water-
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tight zipper of the first embodiment of the disclosure.

FIG. 10 is a cross sectional view of another modified
watertight zipper of the first embodiment of the dis-
closure.

FIG. 11 shows a waterproof tape according to a sec-
ond embodiment of the disclosure.

FIG. 12 is a cross sectional view of the waterproof
tape of the second embodiment of the disclosure.

FIG. 13 shows a watertight zipper produced from the
waterproof tape of the second embodiment of the
disclosure.

FIG. 14 a cross sectional view of the watertight zipper
produced from the waterproof tape of the second
embodiment of the disclosure.

FIG. 15 is a cross sectional view of a modified wa-
tertight zipper of the second embodiment of the dis-
closure.

[0023] In the various figures of the drawings, the same
numerals designate the same or similar parts. Further-
more, when the terms "first", "second", "third", "fourth",
"inner", "outer", "top", "bottom", "front", "rear" and similar
terms are used hereinafter, it should be understood that
these terms have reference only to the structure shown
in the drawings as it would appear to a person viewing
the drawings, and are utilized only to facilitate describing
the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0024] FIGS. 2 and 3 show a waterproof tape according
to a first embodiment of the disclosure. The waterproof
tape includes a waterproof material 1 and a waterproof
terminal member 2 connected to an inner end 11 of the
waterproof material 1.
[0025] Specifically, the waterproof material 1 includes
the inner end 11 and an outer end 12. The inner end 11
and the outer end 12 face away from each other in a Y
direction. The waterproof material 1 further includes a
top face 13 and a bottom face 14. The top face 13 and
the bottom face 14 face away from each other in a Z
direction. The waterproof material 1 can prevent pene-
tration of the liquid from the top face 13 to the bottom
face 14. For example, the waterproof material 1 may in-
clude a tape 1a and a waterproof layer 1b. The waterproof
layer 1b is arranged on at least one surface of the tape
1a. The tape 1a can be in a flat form without any cord
portion as shown in FIG. 2, or can have a cord portion C
as shown in FIG. 11. The disclosure is not limited to either
implementation. The waterproof layer 1b may have dif-
ferent structures in correspondence to the shapes of the
tape 1a. The tape 1a does not include any cord portion

in this embodiment, but a tape 5a will be described as
having a cord portion C in the second embodiment later.
[0026] Referring to FIGS. 2 and 3 again, the waterproof
material 1 may be formed by extruding the high polymer
material over the surface of the tape 1a to form the wa-
terproof layer 1b. The waterproof layer 1b can cover the
entire surface of the tape 1a, thereby achieving the com-
plete waterproof effect via the fastest production process.
Alternatively, a waterproof film can be adhered to the
surface of the tape 1a such that the waterproof layer 1b
can properly cover the tape 1a to provide a desired wa-
terproof effect. In another embodiment, a waterproof glue
can be sprayed onto the surface of the tape 1a. Still al-
ternatively, the waterproof layer can be forced into the
tape 1a by pressure. These approaches can make the
tape 1a waterproof, thus forming the waterproof material
1.
[0027] In the disclosure, a waterproof terminal member
2 which is formed by injection molding is connected to
the inner end 11 of the waterproof material 1. The water-
proof terminal member 2 covers the inner end 11 of the
waterproof material 1. The waterproof terminal member
2 includes a top portion 2a, a bottom portion 2b and a
lateral portion 2c. The top portion 2a is connected to the
top face 13 of the waterproof material 1. The bottom por-
tion 2b is connected to the bottom face 14 of the water-
proof material 1. The lateral portion 2c is connected be-
tween the top portion 2a and the bottom portion 2b. The
lateral portion 2c includes an abutment face 21 which is
the part of the lateral portion 2c most distant to the outer
end 12 of the waterproof material 1. Since the waterproof
terminal member 2 is formed by injection molding, it can
be expected that the abutment face 21 of the lateral por-
tion 2c is in an even form (which is shown as a plane face
in this embodiment, but is not limited thereto). The even-
ness of the abutment face 21 will not be affected by the
uneven cooling and shrinking effects. Moreover, the wa-
terproof terminal member 2 can be made of the same or
similar material as the waterproof layer 1b to improve the
bonding effect between the waterproof terminal member
2 and the waterproof material 1. This reduces the possi-
bility that the waterproof terminal member 2 disengages
from the waterproof material 1 after a certain period of
time of use. Therefore, the zipper produced by the wa-
terproof tapes of the disclosure can have a longer service
life.
[0028] The top portion 2a or bottom portion 2b of the
waterproof terminal member 2 further includes a plurality
of recesses 22. Each of the recesses 22 may extend from
one face of the top portion 2a through another face of
the top portion 2a, so that the surface of the waterproof
material 1 is exposed via the recesses 22. Alternatively,
each of the recesses 22 may also extend from one face
of the top portion 2a towards but spaced from the other
face of the top portion 2a, such that the surface of the
waterproof material 1 is not exposed via the recess 22.
Each of the recesses 22 may be formed with a single
scoop in which the recess 22 is filled by the scoop. In this
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regard, the recess 22 may be in a circular form, or may
be in a non-circular form (having a non-circular cross
section when seen in the top side), such as a square
form, a rectangular form, a pair of long, narrow form, or
any others. Also, when each of the recesses 22 is in a
circular form, several recesses 22 can be used to form
a single scoop in which these recesses 22 are filled by
the scoop. This can ensure that the scoop will not become
lopsided. In a preferred case, both the top portion 2a and
the bottom portion 2b include a plurality of recesses 22,
in which each of the recesses 22 in the top portion 2a
corresponds to a respective one of the recesses 22 in
the bottom portion 2b. In this arrangement, a single scoop
can be formed in a pair of corresponding upper and lower
recesses 22 to attain a reinforced positioning effect.
[0029] Besides, each recess 22 can be used as a po-
sitioning center of the injection molding process of the
waterproof terminal member 2. In this regard, the water-
proof material 1 is clamped by the molds to keep the inner
end 11 of the waterproof material 1 in position during the
injection process. In this manner, the waterproof terminal
member 2 can have a higher yield rate. The recesses 22
can be formed after the molds are removed, and can be
used to prevent lopsidedness of the scoops.
[0030] Based on the above structure, the waterproof
tape of the first embodiment of the disclosure can be
manufactured as a watertight zipper as shown in FIGS.
4 and 5. The watertight zipper includes a plurality of
scoops 3 arranged in a row on the waterproof terminal
member 2. Specifically, the waterproof tape includes a
plurality of apertures 4, and the scoops 3 are formed on
the waterproof tape in injection molding. Each of the
scoops 3 includes an upper scoop portion 3a and a lower
scoop portion 3b. The recess 22 and the aperture 4 are
filled with the upper scoop portion 3a and the lower scoop
portion 3b. The upper scoop portion 3a and the lower
scoop portion 3b are connected by the material inside
the aperture 4. The upper scoop portions 3a of the scoops
3 are arranged in intervals on the top portion 2a of the
waterproof terminal member 2, and the lower scoop por-
tions 3b of the scoops 3 are arranged in intervals on the
bottom portion 2b of the waterproof terminal member 2.
The shape of the aperture 4 can be circular or any others.
In the embodiment, the aperture 4 extends through the
waterproof terminal member 2 and the waterproof mate-
rial 1 and is located in the recess 22. The diameter of the
aperture 4 is preferably smaller than that of the recess 22.
[0031] During the formation of the scoops 3, the re-
cesses 22 are filled with the molten high polymer material.
In the case where the recess 22 is in a non-circular form,
each scoop 3 will contain a part having the same non-
circular shape as the recess 22. Based on this, no matter
whether the scoops 3 are bonded with the waterproof
terminal member 2, the formed scoops 3 can remain in
position on the waterproof terminal member 2. In this
case, even though the scoops 3 experience a pulling
force, the scoops 3 will not become lopsided. In the other
case where a single scoop 3 is formed in more than one

recess 22, it can still be ensured that the positioning of
the scoop 3 is not affected by the pulling force even
though the recesses 22 are in a circular form.
[0032] Referring to FIG. 6, when the scoops 3 of the
left watertight zipper are engaged with the scoops 3 of
the right watertight zipper, the abutment face 21 of the
waterproof terminal member 2 of the left watertight zipper
can be pressed against the abutment face 21 of the wa-
terproof terminal member 2 of the right watertight zipper.
Thus, the abutment faces 21 of the two watertight zippers
can tightly abut against each other without interstice ther-
ebetween. This ensures that the liquid cannot penetrate
the watertight zipper through the interstices between the
left and right scoops 3, attaining an excellent waterproof
effect.
[0033] Referring to FIGS. 7 and 8, in another embod-
iment, when it is desired to connect two waterproof ter-
minal members 2 to each other, the abutment faces 21
of the lateral portions 2c of the waterproof terminal mem-
bers 2 may be designed in the corresponding shapes,
such as in the corresponding steps as shown in FIG. 7,
or in the corresponding inwardly and outwardly curved
shapes as shown in FIG. 8. Referring to FIG. 7, the in-
terface between the abutment faces 21 is in the step form
having a plurality of interconnected sections extending
in different directions. In this regard, although the liquid
penetrates the watertight zipper from one side, the liquid
cannot easily reach the other side of the watertight zipper.
Therefore, the watertight zipper can have a larger toler-
ance in size.
[0034] In a further embodiment, the aperture 4 may be
arranged outside of the recess 22. Referring to FIG. 9,
the aperture 4 penetrates the waterproof terminal mem-
ber 2 and the waterproof material 1 and is located outside
of the recess 22. Alternatively, the aperture 4 can also
penetrate the waterproof material 1 and be located out-
side of the waterproof terminal member 2. Based on this,
the scoop 3 will cover the recess 22 and the aperture 4
with different locations. This also prevents lopsidedness
of the scoops 3 even though the scoops 3 are in a circular
form. In a still further embodiment, the aperture 4 can
cover both the cases of FIGS. 5 and 9. Specifically, a
part of the aperture 4 can be located in the recess 22 (as
is the case of FIG. 5) while another part of the aperture
4 can penetrate the leftmost part of the waterproof ter-
minal member 2 and the waterproof material 1 (as is the
case of FIG. 9).
[0035] FIGS. 11 and 12 show a waterproof tape ac-
cording to a second embodiment of the disclosure. The
second embodiment is substantially the same as the first
embodiment except for that the waterproof material 5 in
the second embodiment includes a tape 5a having a cord
portion C at an inner end 51 of the waterproof material
5. The waterproof tape in this embodiment further in-
cludes a waterproof terminal member 6 connected to the
inner end 51 of the waterproof material 5.
[0036] Specifically, the waterproof material 5 may in-
clude a tape 5a and a waterproof layer 5b. The waterproof
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layer 5b is arranged on at least one surface of the tape
5a. The cord portion C is located at the inner end 51 of
the waterproof material 5. The waterproof layer 5b can
cover the entire surface of the tape 5a, and preferably
does not cover the cord portion C in order to provide a
proper bonding effect between the tape 5a and the wa-
terproof layer 5b. This can also reduce the thickness of
the waterproof tape at the cord portion C. In another em-
bodiment, a waterproof glue can be sprayed onto the
surface of the tape 5a, or the waterproof layer can be
forced into the tape 5a by pressure. Either approach can
make the tape 5a and the cord portion C waterproof.
[0037] The waterproof terminal member 6 which is
formed by injection molding is connected to the inner end
51 of the waterproof material 5, so that the cord portion
C is covered within the waterproof terminal member 6.
The waterproof terminal member 6 includes a top portion
6a, a bottom portion 6b and a lateral portion 6c. The top
portion 6a is connected to a top face 53 of the waterproof
material 5. The bottom portion 6b is connected to a bot-
tom face 54 of the waterproof material 5. The lateral por-
tion 6c is connected between the top portion 6a and the
bottom portion 6b. The lateral portion 6c is located out-
wardly of an outer end C1 of the cord portion C. The
lateral portion 6c includes an abutment face 61 which is
the part of the lateral portion 6c most distant to an outer
end 52 of the waterproof material 5. In this embodiment,
since the waterproof terminal member 6 is also formed
by injection molding, it can be expected that the abutment
face 61 of the lateral portion 6c is in an even form (which
is shown as a plane face in this embodiment, but is not
limited thereto). The evenness of the abutment face 61
will not be affected by the uneven cooling and shrinking
effects.
[0038] The top portion 6a or bottom portion 6b of the
waterproof terminal member 6 further includes a plurality
of recesses 62 at the cord portion C. The recess 62 is
not limited to any shape. In a preferred case, both the
top portion 6a and the bottom portion 6b include a plurality
of recesses 62, in which each of the recesses 62 in the
top portion 6a corresponds to a respective one of the
recesses 62 in the bottom portion 6b. In this arrangement,
a single scoop can be formed in a pair of corresponding
upper and lower recesses 62 to attain a reinforced posi-
tioning effect. The recess 62 includes a front end 621 (as
labeled in FIG. 14) that cannot extend beyond the outer
end C1 of the cord portion C. The recess 62 further in-
cludes a rear end 622 that can extend beyond an inner
end C2 of the cord portion C opposite to the outer end C1.
[0039] Based on the above structure, the waterproof
tape of the second embodiment of the disclosure can be
manufactured as a watertight zipper as shown in FIGS.
13 and 14. The watertight zipper includes a plurality of
scoops 7 arranged in a row on the waterproof terminal
member 6. Specifically, each of the recesses 62 can in-
clude an aperture 8. The aperture 8 is located between
the rear end 622 of the recess 62 and the cord portion
C. Namely, the aperture 8 is arranged at the portion of

the tape 5a adjoining the cord portion C. The aperture 8
extends through the waterproof terminal member 6 and
the waterproof material 5. The shape of the aperture 8
can be circular or any others. The diameter of the aper-
ture 8 is preferably smaller than that of the recess 62.
[0040] The scoops 7 are formed in the recesses 62 by
injection molding. Each scoop 7 includes an upper scoop
portion 7a and a lower scoop portion 7b that are connect-
ed by the part of the polymer material inside the aperture
8. The upper scoop portions 7a of the scoops 7 are ar-
ranged in intervals on the top portion 6a of the waterproof
terminal member 6, and the lower scoop portions 7b of
the scoops 7 are arranged in intervals on the bottom por-
tion 6b of the waterproof terminal member 6. When two
watertight zippers of the second embodiment of the dis-
closure are to be engaged with each other, the scoops
7 of the left watertight zipper can be engaged with the
scoops 7 of the right watertight zipper. In this regard, the
abutment face 61 of the waterproof terminal member 6
of the left watertight zipper can be pressed against the
abutment face 61 of the waterproof terminal member 6
of the right watertight zipper, attaining an excellent wa-
terproof effect.
[0041] During the formation of the scoops 7, the re-
cesses 62 and the apertures 8 are filled with the molten
high polymer material. Therefore, after the formation of
the scoops 7, the upper scoop portion 7a and the lower
scoop portion 7b not only can jointly cover the cord por-
tion C of the tape 5a, but also can be connected by the
part of the polymer material inside the aperture 92. This
ensures a reinforced coupling effect between the scoops
7 and the waterproof terminal member 6. Even though
the scoops 7 experience a pulling force, the scoops 7 will
not become lopsided (or loosened). In addition, since the
rear end 622 of the recess 62 extends beyond the inner
end C2 of the cord portion C, some parts of the waterproof
layer 5b are exposed via the recesses 62 to provide a
coupling effect between the waterproof layer 5b and the
scoops 7. As a result, the bonding strength between the
scoops 7 and the waterproof material 5 is improved. Also,
since the scoops 7 are coupled with some parts of the
waterproof layer 5b, the waterproof layer 5b does not
come off the tape 5a easily.
[0042] Referring to FIG. 15, in another embodiment,
the aperture 8 can also be arranged outside of the recess
62. For example, the rear end 622 of the recess 62 may
be more close to the cord portion C, so that the aperture
8 can extend through the waterproof material 5 and the
waterproof terminal member 6 and be arranged outside
of the recess 62. Alternatively, the aperture 8 can extend
through the waterproof material 5 and be arranged out-
side of the waterproof terminal member 6. Based on this,
the scoop 7 will cover the recess 62 and the aperture 8
with different locations. Furthermore, the waterproof lay-
er 5b can also cover the entire surface of the tape 5a
such that the waterproof layer 5b also covers the cord
portion C. Thus, the waterproof effect at the cord portion
C can be improved while preventing the waterproof layer
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5b from coming off the tape 5a.
[0043] In summary, since the waterproof tape of the
disclosure provides a waterproof terminal member at the
inner end of the waterproof material through injection
molding, the abutment face of the waterproof terminal
member can be in high evenness. As a result, two wa-
terproof tapes can be used to form a zipper having an
excellent watertight effect.
[0044] Moreover, the waterproof tape of the disclosure
further provides a plurality of recess on the waterproof
terminal member to ensure that the scoops can be se-
curely coupled with the waterproof terminal member. In
this regard, although the scoops experience a pulling
force, the scoops will not become lopsided. Advanta-
geously, the zipper produced by the two waterproof tapes
can be smoothly zipped up or down, attaining convenient
operation and improving the durability of the zipper.
[0045] As stated above, the waterproof terminal mem-
ber of the disclosure is formed by injection molding. This
ensures a high evenness of the abutment face. In con-
trast to the prior art, the conventional grinding process
cannot achieve a low surface roughness, and it is also
difficult to grind the polymer material. The conventional
punching process can cause deformation of the water-
tight zipper as the waterproof tape is usually long, leading
to an uneven surface of the abutment face. The conven-
tional laser cutting process can cause carbonization of
the polymer material. The conventional precise cutting
process uses an extremely thin blade so that the blade
tends to shake during the cutting process, resulting in a
slight displacement of the blade. The injection molding
of the disclosure does not have such the disadvantages
of the conventional techniques and can produce a zipper
with an excellent watertight effect.

Claims

1. A watertight zipper comprising:

a plurality of scoops (3, 7); and
a waterproof tape comprising a waterproof ma-
terial (1, 5) having an inner end (11, 51), an outer
end (12, 52), a top face (13, 53) and a bottom
face (14, 54), wherein the inner and outer ends
(11 and 12; 51 and 52) are opposite to each
other, wherein the top and bottom faces (13 and
14; 53 and 54) are opposite to each other,
wherein the watertight zipper is characterized
in that:

the waterproof tape further comprises a wa-
terproof terminal member (2, 6) covering the
inner end (11, 51) of the waterproof material
(1, 5) by injection molding, wherein the wa-
terproof terminal member (2, 6) comprises
a top portion (2a, 6a) connected to the top
face (13, 53) of the waterproof material (1,

5), a bottom portion (2b, 6b) connected to
the bottom face (14, 54) of the waterproof
material (1, 5), and a lateral portion (2c, 6c)
connecting the top portion (2a, 6a) to the
bottom portion (2b, 6b) of the waterproof ter-
minal member (2, 6), wherein the lateral por-
tion (2c, 6c) comprises an abutment face
(21, 61) which is a part of the lateral portion
(2c, 6c) most distant to the outer end (12,
62) of the waterproof material (1, 5), wherein
one of the top portion (2a, 6a) and the bot-
tom portion (2b, 6b) comprises a plurality of
first recesses (22, 62), wherein the plurality
of scoops (3, 7) is arranged on the water-
proof tape, wherein the waterproof tape
forms a plurality of apertures (4, 8), wherein
each of the plurality of scoops (3, 7) com-
prises an upper scoop portion (7a) and a
lower scoop portion (7b), wherein the plu-
rality of first recesses (22, 62) and the plu-
rality of apertures (4, 8) are filled with the
upper scoop portions (7a) and the lower
scoop portions (7b) of the plurality of scoops
(3, 7), and wherein the upper scoop portion
(7a) and the lower scoop portion (7b) are
connected to each other via one of the plu-
rality of apertures (4, 8).

2. The watertight zipper as claimed in claim 1, charac-
terized in that each of the plurality of apertures (4,
8) extends through the waterproof material (1, 5) and
the waterproof terminal member (2, 6), and is located
in a respective one of the plurality of first recesses
(22, 62).

3. The watertight zipper as claimed in claim 2, charac-
terized in that each of the plurality of apertures (4,
8) has a diameter smaller than a diameter of the re-
spective one of the plurality of first recesses (22, 62).

4. The watertight zipper as claimed in claim 2, charac-
terized in that the waterproof material (1) comprises
a tape (1a) and a waterproof layer (1b), wherein the
waterproof layer (1b) is arranged on at least one sur-
face of the tape (1a), wherein the tape (1a) does not
comprise any cord portion and is in a flat form, and
wherein the plurality of scoops (3) covers the plurality
of first recesses (22).

5. The watertight zipper as claimed in claim 2, charac-
terized in that the waterproof material (5) comprises
a tape (5a) and a waterproof layer (5b), wherein the
tape (5a) comprises a cord portion (C) covered inside
the waterproof terminal member (6), wherein the wa-
terproof layer (5b) is arranged on at least one surface
of the tape (5a), wherein the plurality of first recesses
(62) is arranged on the cord portion (C), wherein
each of the plurality of first recesses (62) comprises
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a rear end (622) extending beyond an inner end (C2)
of the cord portion (C) opposite to the outer end (C1),
and wherein each of the plurality of apertures (8) is
located between the rear end (622) of the respective
one of the plurality of first recesses (62) and the cord
portion (C).

6. The watertight zipper as claimed in claim 1, charac-
terized in that each of the plurality of apertures (4,
8) extends through the waterproof terminal member
(2, 6) and the waterproof material (1, 5) and is located
outside of a respective one of the plurality of first
recesses (22, 62).

7. The watertight zipper as claimed in claim 1, charac-
terized in that each of the plurality of apertures (4,
8) extends through the waterproof material (1, 5) and
is located outside of the waterproof terminal member
(2, 6).

8. The watertight zipper as claimed in any one of claims
1 to 7, characterized in that the abutment face (21,
61) of the waterproof terminal member (2, 6) of the
waterproof tape is in a shape corresponding to an
abutment face (21, 61) of a waterproof terminal
member (2, 6) of another waterproof tape to be con-
nected to the waterproof tape, wherein an interface
between the abutment faces (21, 61) is in a step form
having a plurality of interconnected sections extend-
ing in different directions.

9. The watertight zipper as claimed in claim 1, charac-
terized in that the waterproof material (1, 5) com-
prises a tape (1a, 5a) and a waterproof layer (1b,
5b), wherein the waterproof layer (1b, 5b) is arranged
on at least one surface of the tape (1a, 5a), and
wherein each of the plurality of first recesses (22,
62) is in a non-circular form.

10. The watertight zipper as claimed in claim 1, charac-
terized in that the waterproof material (1, 5) com-
prises a tape (1a, 5a) and a waterproof layer (1b,
5b), wherein the waterproof layer (1b, 5b) covers an
entire surface of the tape (1a, 5a).

11. The watertight zipper as claimed in claim 1, charac-
terized in that the waterproof material (5) comprises
a tape (5a) and a waterproof layer (5b), wherein the
tape (5a) comprises a cord portion (C) covered inside
the waterproof terminal member (6), wherein the wa-
terproof layer (5b) is arranged on at least one surface
of the tape (5a), wherein the plurality of first recesses
(62) is arranged at the cord portion (C), and wherein
the abutment face (61) of the waterproof terminal
member (6) extends beyond an outer end (C1) of
the cord portion (C).

12. The watertight zipper as claimed in claim 11, char-

acterized in that each of the plurality of first recess-
es (62) comprises a rear end (622) extending beyond
an inner end (C2) of the cord portion (C) opposite to
the outer end (C1).

13. The watertight zipper as claimed in claim 11, char-
acterized in that the waterproof layer (5b) covers
an entire surface of the tape (5a) except for the cord
portion (C).

14. The watertight zipper as claimed in any one of claims
1 to 13, characterized in that another one of the
top portion (2a, 6a) and the bottom portion (2b, 6b)
comprises a plurality of second recesses (22, 62),
wherein each of the plurality of second recesses (22,
62) is aligned with a respective one of the plurality
of first recesses (22, 62).
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