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(54) ZIPPER WITH STAMPED METAL ZIPPER TEETH

(57) A zipper with stamped metal zipper teeth in-
cludes two zipper tapes (1) each having a rib (11) at one
lateral side thereof, and metal zipper teeth (2) mounted
at the rib (11) of each zipper tape (1). Each zipper tooth
(2) has two mounting legs located at the rear end thereof
and clamped on the rib (11). The ratio between the width
of each zipper tooth (2) and the gap between the mount-
ing legs (23) of each zipper tooth (2) and the ratio between

the combined height of each zipper tooth (2) and the as-
sociated engagement protrusion and the gap between
the mounting legs (23) of each zipper tooth (2) are in
respective predetermined ranges so that the zipper teeth
(2) are stronger or even smaller than conventional #2
zipper teeth (2) and have a tight connection between the
zipper (2) teeth and the zipper tape (1).
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Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The present invention relates to zip fasteners
and more particularly to a zipper with stamped metal zip-
per teeth. The zipper teeth are designed to have a high
strength and can be made relatively small, preventing
zipper teeth breaking and assuring a high level of con-
nection tightness between the zipper teeth and the zipper
tape.

(b) Description of the Prior Art

[0002] Conventional stamped metal zipper teeth for
zippers are classified by size in #2, #3, #4, #5, #8, #10,
wherein #2 is the smallest size. According to today’s tech-
nology and zipper tooth structure, zipper teeth must be
no smaller than the size #2 so that zipper teeth can be
strong enough for tightly fastening to a zipper tape. If the
zipper tooth are smaller than the size #2, the structural
strength will be insufficient, and the zipper tooth can
break and be easily forced away from the zipper tape.
However, zippers with #2 zipper teeth cannot fully meet
the needs of the industry. Some fashion designs require
zippers with zipper teeth smaller than the size #2. Further,
the use of smaller zipper teeth saves much metal mate-
rial, and can achieve the purpose of environmental pro-
tection.
[0003] Referring to FIG. 1 and FIG. 2, a zipper with #2
zipper teeth comprises two zipper tapes 10, and a plu-
rality of zipper teeth 20 fastened to one lateral side of
each zipper tape 10. The zipper tape 10 has a rib 101 of
circular cross section extending along one lateral side
thereof for holding zipper teeth 20. Each zipper tooth 20
comprises two mounting legs 201 located at a rear end
thereof, and a retaining hole 202 defined between the
two mounting legs 201. Each mounting leg 201 compris-
es a root 2011, and an engaging portion 2012. The re-
taining hole 202 defines a smoothly arched wall 2021
between the roots 2011 of the two legs 201, and two
planar walls 2022 respectively located at respective inner
sides of the engaging portions 2012 of the two legs 201.
Each planar wall 2022 has one end thereof connected
to the smoothly arched wall 2021, and an opposite end
thereof connected to a rear end wall 2013 of the respec-
tive mounting leg 201. Thus, when the mounting legs 201
are clamped on the rib 101 of each zipper tape 10, the
smoothly arched wall 2021 is abutted against the rib 101,
and the planar walls 2022 of the engaging portions 2012
are respectively clamped on the opposing top and bottom
fabric walls of the zipper tape 10.
[0004] However, the width A between the two planar
walls 2022 of the retaining hole 202 of each zipper tooth
20 and the width C of the zipper teeth 20 have a ratio
C:A>3; the height B of the zipper teeth 20 and the width

A between the two planar walls 2022 have a ratio B:A>2;
thus, it is difficult to make the zipper teeth 20 further small-
er. If the width D of the roots 2011 of the mounting legs
201 is increased, the width E of the smoothly arched walls
2021 of the retaining hole 202 will be decreased. In this
case, the mounting legs 201 can simply secure a rib 101
having a relatively smaller diameter. If the width A of the
retaining hole 202 remains unchanged, the area of the
mounting legs 201 for clamping on the rib 101 will be
reduced, and the zipper teeth 20 can easily be forced
away from the rib 101. On the contrary, if the width D of
the roots 2011 of the mounting legs 201 is reduced to
increase the width E of the smoothly arched wall 2021
of the retaining hole 202, the area of the mounting legs
201 for clamping on the rib 101 can be greatly increased,
however, the strength of the roots 2011 of the mounting
legs 201 will be relatively reduced, and the mounting legs
201 can break easily. More particularly, the smoothly
arched wall 2021 defined by the retaining hole 202 of
each zipper tooth 20 is adapted for securing the rib 101,
however, each zipper tooth 20 has no other engagement
means to keep the rib 101 in positive engagement with
the smoothly arched wall 2021, and the zipper teeth 20
can fall from the rib 101 easily after a long use.

SUMMARY OF THE INVENTION

[0005] The present invention has been accomplished
under the circumstances in view. It is main object of the
present invention to provide a zipper with stamped metal
zipper teeth, which allows the zipper teeth to be made
even smaller than conventional #2 metal zipper teeth,
preventing zipper teeth breaking and assuring a high lev-
el of connection tightness between the zipper teeth and
the zipper tape.
[0006] To achieve this and other objects of the present
invention, a zipper comprises two zipper tapes each hav-
ing a rib longitudinally extending along one lateral side
thereof, and a plurality of zipper teeth fastened to the rib
of each zipper tape. Each zipper tooth comprises an en-
gagement protrusion located on one side of a front end
thereof, a recess located on an opposite side of the front
end for engaging into the recess of one respective zipper
tooth at the other zipper tape, two mounting legs located
at an opposing rear end thereof for clamping on two op-
posite lateral sides of the rib of one zipper tape and a
retaining hole defined between the two mounting legs for
accommodating the rib of one zipper tape. The gap be-
tween respective inner walls of respective rear ends of
the two mounting legs of each zipper tooth is referenced
by A. The combined height of each zipper tooth and the
associated engagement protrusion is referenced by B.
The width of the zipper teeth is referenced by C. The ratio
between C and A is in the range of 2.5∼3. The ratio be-
tween B and A is in the range of 1.3∼1.8.
[0007] Thus, reasonably designing the structure of the
zipper teeth enables the zipper teeth to have a high
strength no matter they are made in any different spec-
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ifications or even smaller than conventional #2 zipper
teeth, and thus, the zipper teeth do not break easily, and
can be tightly fastened to the zipper tapes and positively
interlocked with the mating zipper teeth.
[0008] Further, each mounting leg of each zipper tooth
comprises a root, and an engaging portion extending
from the root for engaging the rib. The retaining hole of
each zipper tooth defines a bottom wall, referenced by
Z, and two first inner lateral wall respectively located on
respective inner sides of the roots of the two mounting
legs. The two first inner lateral walls each have a rear
end thereof respectively connected to two opposite lat-
eral sides of the bottom wall Z of the retaining hole. The
two first inner lateral walls define a plane X between re-
spective front ends thereof. The projected profile area of
the bottom wall Z of the retaining hole, the two first inner
lateral walls and the plane X is referenced by S1. The
midpoint of the bottom wall Z of the retaining hole and
two opposite ends of the plane X constitute three points
that define an arc line Y. The projected profile area of the
plane X and the arc line Y is referenced by S2. The area
S1 is larger than the area S2.
[0009] The zipper with stamped metal zipper teeth of
the invention has the advantages as follows:

(a) Based on the reasonable proportional design of
A, B, C, the zipper teeth have a high structural
strength no matter they are made in any specification
or even smaller than conventional #2 zipper teeth,
preventing zipper teeth breaking.
.(b) Through the design of the mounting legs and
retaining hole, each zipper tooth can be tightly fas-
tened the rib of each zipper tape, enabling the elas-
tically deformed rib to fill up the whole area of the
retaining hole Unlike the circular retaining hole de-
sign of the prior art zipper teeth, the retaining hole
of each zipper tooth in accordance with the present
invention forms a specially constructed structure of
five connected planes, the cross-sectional shape of
the rib can be highly changed after clamping of the
two mounting legs of each zipper tooth on the rib,
and therefore, the zipper teeth can be tightly fas-
tened to the rib without vibration.
(c) After the two mounting legs of each zipper tooth
are clamped on the rib, the rib is elastically deformed
and has elastic potential energy, and therefore, the
relatively thicker rib is prohibited from passing
through the relatively narrower gap between the in-
ner walls of the rear ends of the two mounting legs,
preventing disconnection of the zipper teeth from the
rib.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a schematic sectional view of a stamped
metal zipper tooth according to the prior art.

FIG. 2 is a side view of the stamped metal zipper
tooth shown in FIG. 1.
FIG. 3 is an exploded view of a part of a zipper with
stamped metal zipper teeth in accordance with the
present invention.
FIG.4 is an oblique top elevational view of one zipper
tooth in accordance with the present invention, illus-
trating the two mounting legs extended out.
FIG. 5 is a schematic elevational view of one zipper
tooth in accordance with the present invention.
FIG.6 is a schematic front view illustrating one zipper
tooth attached to the rib of one zipper tape in accord-
ance with the present invention.
FIG. 7 is a schematic side view of one zipper tooth
in accordance with the present invention.
FIG. 8 is a schematic drawing illustrating a projected
plane of S1 as defined in the description.
FIG.9 is a schematic drawing illustrating a projected
plane of S2, as defined in the description.
FIG.10 is a schematic drawing illustrating the two
mounting legs of one zipper tooth attached to two
opposite lateral sides of the rib of one zipper tape
before crimping.
FIG. 11 corresponding to FIG. 10, illustrating the
mounting legs crimped and clamped on the rib, and
the rib elastically deformed.
FIG.12 is a schematic drawing illustrating an alter-
nate form of the zipper tooth.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] Referring to FIG. 3, a zipper with stamped metal
zipper teeth in accordance with the present invention has
stamped metal teeth mounted on each of two zipper
tapes thereof. In a first embodiment of the present inven-
tion, the zipper comprises two zipper tapes 1, and a plu-
rality of zipper teeth 2 mounted on one lateral side edge
of each zipper tape 1 in a line. The zipper tapes 1 are
fabric tapes, each having a rib 11 of circular cross section
extending along one lateral side edge thereof for securing
the zipper teeth 2. The zipper teeth 2 are engagement
members made of metal by stamping for fastening to the
ribs 11 of the zipper tapes 1, as shown in FIG.3 and FIG.4.
Each zipper tooth 2 comprises a polygonal engagement
protrusion 21 located on one side of a front end thereof
(see FIG. 7), and a polygonal engagement recess 22
located on an opposite side of the front end. When the
two zipper tapes 1 are driven by a sliding member (zipper
slider) to move toward each other, the engagement pro-
trusions 21 of the zipper teeth 2 at one zipper tape 1 will
be respectively forced into engagement with the recess-
es 22 of the respective zipper teeth 2 at the other zipper
tape 1. On the contrary, when the sliding member is re-
versed, the engagement protrusions 21 of the zipper
teeth 2 at one zipper tape 1 will be respectively disen-
gaged from the recesses 22 of the respective zipper teeth
2 at the other zipper tape 1. As shown in FIG. 5 and FIG.
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6, each zipper tooth 2 further comprises two mounting
legs 23 located at an opposing rear end thereof for fas-
tening to two opposite lateral sides of the rib 11 of one
zipper tape 1 to secure the respective zipper tooth 2 to
the respective zipper tape 1, and a retaining hole 24 de-
fined between the two mounting legs 23 for accommo-
dating the rib 11. More particularly, as shown FIG. 6 and
FIG.7, the gap between respective inner walls of respec-
tive rear ends of the two mounting legs 23 is referenced
by A; the combined height of each zipper tooth 2 and the
associated engagement protrusion 21 is referenced by
B; the width of the zipper teeth 2 between two opposite
outer sidewalls 25 thereof is referenced by C. The optimal
design of the present invention is that the ratio between
C and A is C:A=2.5∼3; the ratio between B and A is
B:A=1.3-1.8. More specifically, the size of A is preferably
within 0.4mm∼0.5mm, the size of B is preferably within
0.6mm∼0.8mm, the size of C is preferably within
1.1mm∼1.4mm, and thus, the zipper teeth 2 can be made
smaller than conventional #2 zipper teeth.
[0012] As illustrated in FIG. 5 and FIG. 6, the two
mounting legs 23 symmetrically located at the rear end
of the respective zipper tooth 2. Each mounting leg 23
comprises a root 231, and an engaging portion 232 ex-
tending from the root 231 for engaging the rib 11. The
retaining hole 24 defines a bottom wall Z, and two first
inner lateral walls 2311 respectively located on respec-
tive inner sides of the roots 231. The two first inner lateral
walls 2311 have respective rear ends thereof respective-
ly connected to two opposite lateral sides of the bottom
wall Z. The two first inner lateral walls 2311 define a plane
X between respective front ends thereof. The projected
profile area of the bottom wall Z, the two first inner lateral
walls 2311 and the plane X is referenced by S1 (see
FIG.8). The midpoint of the bottom wall Z and two oppo-
site ends of the plane X constitute three points that define
an arc line Y. The projected profile area of the plane X
and the arc line Y is referenced by S2 (see FIG.9). The
invention is so designed that the area S1 is larger than
the area S2. Further, the first inner lateral walls 2311 can
be planar walls (see FIG. 5), or smoothly arched walls
(see FIG.12). Further, each first inner lateral wall 2311
has the rear end thereof connected to the bottom wall Z
by an arched surface 2312 or bevel surface, and thus,
the retaining hole 24 has a particular shape.
[0013] As shown in FIG. 5, the engagement portion
232 of each mounting leg 23 defines a second inner lat-
eral wall 2321 and a third inner lateral wall 2322 at an
inner side thereof. The second inner lateral wall 2321
has a front end thereof connected to a rear end wall 233
of the mounting leg 23, and an opposing rear end thereof
connected to the third inner lateral wall 2322. The third
inner lateral wall 2322 has a front end thereof connected
to the second inner lateral wall 2321, and an opposing
rear end thereof connected to the front end of the first
inner lateral wall 2311 by an arched surface 2323. The
distance between the two second inner lateral walls 2321
is the aforesaid gap A between the inner walls of the rear

ends of the two mounting legs 23. The second inner lat-
eral walls 2321 of the engagement portions 232 of the
mounting legs 23 are preferably planar walls respectively
perpendicularly connected to the rear end walls 233 of
the mounting legs 23. The third inner lateral walls 2322
of the engagement portions 232 of the mounting legs 23
are sloping walls connected between the respective first
inner lateral walls 2311 and the respective second inner
lateral walls 2321. The rear end walls 233 of the mounting
legs 23 are preferably respectively connected to two op-
posite outer lateral walls 25 of the respective zipper tooth
2 by a respective sloping wall 234.
[0014] Based on the above-described structural de-
sign, the retaining hole 24 of each zipper tooth 2 forms
a specially constructed structure of five connected
planes. Unlike the structural design of the circular retain-
ing hole of the prior art zipper tooth shown in FIG. 1, the
design of the five plane-based retaining hole 24 is easy
to process, and thus, the zipper teeth in accordance with
the present invention can be easily made relatively small-
er than conventional #2 zipper teeth. Further, as shown
in FIG.10, the retaining hole 24 defined between the two
mounting legs 23 of each zipper tooth 2 fits the rib 11 of
each zipper tape 1 so that the rib 11 can be inserted in
between the two mounting legs 23 into the retaining hole
24. After insertion of the rib 11 into the retaining hole 24,
the mounting legs 23 are crimped and engaged into the
opposing top and bottom walls of the respective zipper
tape 1 to tightly hold the rib 11 therebetween. When the
two mounting legs 23 are clamped on the rib 11 at two
opposite lateral sides, as shown in FIG. 11, the rib 11 is
elastically deformed to fill up the retaining hole 24. Be-
cause the cross-sectional shape of the rib 11 is highly
changeable, the zipper teeth 2 can be more tightly se-
cured to the rib 11, less prone to vibration. Further, after
the two mounting legs 23 are clamped on the rib 11, the
rib 11 is elastically deformed and has elastic potential
energy, and therefore, the relatively thicker rib 11 is pro-
hibited from passing through the relatively narrower gap
A between the inner walls of the rear ends of the two
mounting legs 23, preventing disconnection of the zipper
teeth 2 from the rib 11.
[0015] Although a particular embodiment of the inven-
tion has been described in detail for purposes of illustra-
tion, various modifications and enhancements may be
made without departing from the spirit and scope of the
invention. Accordingly, the invention is not to be limited
except as by the appended claims.

Claims

1. A zipper, comprising: two zipper tapes (1), each said
zipper tape (1) comprising a rib (11) longitudinally
extending along one lateral side thereof, and a plu-
rality of zipper teeth (2) fastened to said rib (11) of
each said zippertape (1), each said zippertooth (2)
comprising an engagement protrusion (21) located
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on one side of a front end thereof, a recess (22) lo-
cated on an opposite side of the front end for engag-
ing into the recess of one respective zipper tooth (2)
at the other said zipper tape (1), two mounting legs
(23) located at an opposing rear end thereof for
clamping on two opposite lateral sides of said rib of
one said zipper tape (1) and a retaining hole (24)
defined between said two mounting legs (23) for ac-
commodating said rib of one said zipper tape, where-
in, if the gap between respective inner walls of re-
spective rear ends of said two mounting legs (23) of
each said zipper tooth (2) is referenced by A; the
combined height of each said zipper tooth (2) and
the associated said engagement protrusion (21) is
referenced by B; and the overall width of each said
zipper tooth (2) is referenced by C, then the ratio
between C and A is in the range of 2.5∼3; and the
ratio between B and A is in the range of 1.3∼1.8.

2. The zipper as claimed in claim 1, wherein the size
of A is within 0.4mm∼0.5mm, the size of B is within
0.6mm∼0.8mm, and the size of C is within 1.1
mm∼1.4mm.

3. The zipper as claimed in claim 2, wherein each said
mounting leg (23) comprises a root (23 1) and an
engaging portion (232) extending from said root
(231) for engaging said rib (11); said retaining hole
(24) defines a bottom wall, referenced by Z, and two
first inner lateral wall (2311) respectively located on
respective inner sides of said roots (231) of said two
mounting legs (23), said two first inner lateral walls
(2311) each having a rear end thereof respectively
connected to two opposite lateral sides of said bot-
tom wall Z of said retaining hole (24), said two first
inner lateral walls (2311) defining a plane X between
respective front ends thereof; the midpoint of said
bottom wall Z of said retaining hole (24) and two op-
posite ends of said plane X constitute three points
that define an arc line Y; if the projected profile area
of said bottom wall Z of said retaining hole (24), said
two first inner lateral walls (2311) and said plane X
is referenced by S1 and the projected profile area of
said plane X and said arc line Y is referenced by S2,
then the area S1 is larger than the area S2.

4. The zipper as claimed in claim 3, wherein said first
inner lateral walls (2311) are planar walls.

5. The zipper as claimed in claim 3, wherein said first
inner lateral walls (2311) are smoothly arched walls.

6. The zipper as claimed in claim 3, wherein each said
first inner lateral wall (2311) has a rear end thereof
connected to said bottom wall Z of said retaining hole
through one of arched surface and sloping wall.

7. The zipper as claimed in claim 3, wherein said en-

gagement portion (232) of each said mounting leg
(23) defines a second inner lateral wall (2321) and
a third inner lateral wall (2322) at an inner side there-
of; said second inner lateral wall (2321) has a front
end thereof connected to a rear end wall (233) of the
associated said mounting leg, and an opposing rear
end thereof connected to sad third inner lateral wall
(2322); said third inner lateral wall (2322) has a front
end thereof connected to said second inner lateral
wall (2321), and an opposing rear end thereof con-
nected to the front end of said first inner lateral wall
(2311) by an arched surface (2323).

8. The zipper as claimed in claim 7, wherein the dis-
tance between said two second inner lateral walls
(2321) is said gap A between the respective inner
walls of the respective rear ends of said two mounting
legs (23) of each said zipper tooth (2); said second
inner lateral walls (2321) of said engagement por-
tions (232) of said mounting legs (23) are planar
walls.

9. The zipper as claimed in claim 7, wherein said third
inner lateral walls (2322) of said engagement por-
tions (232) of said mounting legs (23) are sloping
walls.

10. The zipper as claimed in claim 7, wherein said rear
end walls (233) of said mounting legs (23) are re-
spectively connected to two opposite outer lateral
walls (25) of the respective said zipper tooth (2) by
a respective sloping wall (234).
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