
WATERTIGHT SLIDE FASTENER STRINGER The present invention relates to slide
fasteners, and more particularly to a watertight slide fastener. There have
been proposed many watertight slide 5 fasteners comprising a pair of
opposed waterproof stringer tapes and seal means for protection against
water leakage between intermeshing rows of coupling elements mounted by
extrusion molding on the respective stringer tapes along their inner
longitudinal edges. 10         A typical example of such known watertight
slide fastener stringers is disclosed in U.S. Patent 4,312,102, patented
January 26, 1982. The disclosed fastener stringer includes a stringer tape
made of synthetic rubber and a series of coupling elements 15  mounted on a
longitudinal edge portion of the stringer tape. The stringer tape has a
thickened sealing member along the longitudinal edge portion. Each coupling
element includes a pair of members one on each side of    -2- the tape, and
a connector extending through the tape and interconnecting the members,
each coupling element member having a reduced neck on the sealing member
and a coupling head projecting beyond the sealing member. 5    The coupling
heads jointly defines a groove extending longitudinally along the sealing
member, and the sealing member has a surface facing into the groove. 



When two such stringers are coupled together, the surfaces of the sealing
member are brought into sealing 10    contact together, and the
interengaging coupling heads are supported by longitudinal portions of the
respective sealing members extending between the necks- of two adjacent
ones of the coupling elements. With the slide fastener stringers thus
arranged,. 15    the surfaces of the sealing member are likely to separate
when a severe lateral pulling force is applied to the tapes.  Further, when
subjected to a severe thrust applied perpendicularly to the plane of the
slide fastener, the interengaging coupling heads tend 20    to be yielded
in a direction away from the tape.  Under heavier load conditions such as
observed when the stringers are used in a diving suite for deep sea
working, water might penetrate through the stringers around the respective
connecors due to a great amount 25    of pressure difference between the
interior and exterior sides of the slide fastener. According to a first
aspect of the present    invention, there is provided a watertight slide
fastener stringer comprising a waterproof stringer tape having a thickened
sealing member along a longitudinal edge portion thereof, and a series of
coupling elements 5    mounted on said longitudinal edge portion, each of
said coupling elements comprising a pair of members mounted one on each
side of said stringer tape, and at least 



one integral connector extending through said longitudinal edge portion and
interconnecting said 10    coupling element members, each said coupling
element member having a leg portion placed on said longitudinal edge
portion, and a coupling portion extending from said leg portion partly
beyond said thickened sealing member, said coupling portion having a neck
portion 15    extending from said leg portion, and a coupling head joined
with said neck portion and projecting beyond said sealing member,
characterized in that each said coupling element member further includes a
support portion placed on said thickened sealing member, said 20    neck
portion and said coupling head being disposed on said support portion, and
that said support portion and said neck portion Jointly define a pair of
recesses opening away from the plane of said stringer tape, said support
portions jointly defining therebetween a slot 25    extending
longitudinally along said thickened sealing member, said sealing member
having a surface facing into said slot. According to a second aspect of the
present    invention, there is provided a watertight slide fastener
stringer comprising a waterproof stringer tape having a thickened sealing
member along a long- itudinal edge portion thereof, and a series of
coupling 5   elements mounted on said longitudinal edge portion, each of
said coupling elements comprising a pair of 



members mounted one on each side of said stringer tape, and at least one
integral connector extending through said longitudinal edge portion and
interconnecting said 10   coupling element members, each said coupling
element member having a leg portion placed on said longitudinal edge
portion, and a coupling portion extending from said leg portion partly
beyond said thickened sealing member, said coupling portion having a neck
portion 15   extending from said leg portion, and a coupling head joined
with said neck portion and projecting beyond said sealing member,
characterized in that each said coupling element member further includes a
support portion placed on said thickened sealing member,said 20   neck
portion and said coupling head being disposed on. said support portion, and
that said support portion and said neck portion jointly define a pair of
recesses opening away from the plane of said stringer tape, said support
portions jointly defining therebetween a slot 25   extending longitudinally
along said thickened sealing member, said sealing member having a surface
facing into said slot, and that a first layer of a cured    adhesive
material is disposed on each side of said watertight stringer tape at least
around said integral connector.- It is believed possible by means of the
present 5   invention to provide a watertight slide fastener stringer
having coupling elements securely.attached 



to a stringer tape along a longitudinal edge thereof. It is further
believed possible by means of the present invention to provide watertight
slide fastener 10   stringer which is reliable in fluid tightness for a
wide variety of severe applications. The invention will be described by way
of examples with reference to the accompanying drawings, wherein:- Figure 1
is a fragmentary plan view of a pair of 15   coupled slide fastener
stringers embodying the present invention; Figure 2 is a cross sectional
view taken along line II - II of Figure 1; Figure 3 is a cross sectional
view taken along 20   line III - III of Figure 1; Figure 4 is a fragmentary
perspective view of    -6- one of the slide fastener stringers; Figures 5
and 6 are views respectively similar to Figures 1 and 4,. showing another
embodiment; Figure 7 is a view similar to Figure 1, showing a further
embodiment; Figure 8 is a cross-sectionalview taken along line VIII - VIII
of Figur.e 7; and Figure 9 is a fragmentary perspective view of one of
slide fastener stringers shown in Figure 7. 10         As shown in Figures
1 and 2, a pair of watertight slide fastener stringers to, 11 that are 



coupled together are comprised of a pair of respective stringer tapes 12,
13 including a pair of confronting longitudinal edge portions 14, 15,
respectively. Each 15 of the stringer tapes 12, 13 is composed of a woven
or knit web core 16 (Figure 2) having a longitudinal beaded edge 17 (Figure
2). The web core 16 is covered with face and back layers 18, 19 (Figure 2)
of resilient and water-resistant elastomer such as natural 20 or synthetic
rubber, the layers 18, 19 being coated or extrusion-molded on the web core
16. Each stringer tape 12, 13 has a thickened or. enlarged, resilient
sealing member 20 having a thickness greater than that of the tape proper
and 25 extending along the longitudinal edge portiion 14, 15, the sealing
member 20 being made of the same material as that of the layers 18, 19.
The thickened sealing    -7- member 20 has a sealing edge or surface 21
lying in a plane substantially perpendicular to the stringer tape 12, 13,
and a groove 22 of a substantially semicircular cross section extending in
the sealing surface 21 5  through the length of the sealing member 20 and
opening away from the beaded edge 17.  When the slide fastener stringers
10, 11 are coupled together, the sealing surfaces 21, 21 are pressed
against each other so that the slide fastener stringers 10, 11 serve as a
10  watertight slide fastener.  The grooves 22, 22 serve to 



accomodate lateral exparrsion of the sealing members 20, 20 as they are
forcibly pressed edgewise aginst each other, thereby providing a hermetic
seal between the sealing surfaces 21, 21 against water leakage 15
therebetween. A series of coupling elements 23 (only three being shown in
Figure 1 for clarity) is mounted on each stringer tape 12, 13 along a
corresponding one of the longitudinal edge portions 14, 15, the coupling 20
elements being formed of either synthetic resin by injection or extrusion
molding or metal by die casting. As illustrated in Figure 2, each of the
coupling elements 23 comprises a pair of upper and lower members or halves
24, 25 disposed one on each side of the 25  stringer tape 12, 13.  Each of
the upper and lower halves 24, 25 includes a wide leg portion 26 placed on
the longitudinal edge portion 14, 15, and a coupling    -8- portion 27
extending from the leg portion 26 partly beyond the thickened sealing
member 20,20.  The coupling portion 27 has a support portion 28 extending
from the leg portion 26 and placed on the thickened 5  sealing member 20, a
reduced neck portion 29 disposed on the support portion 28 and extending
from the leg portion 26, and a round coupling head 30 contiguous to and
complementary in shape with the neck portion 29 and projecting beyond the
sealing member 20. The support 



10  portion 28 also projects beyond the sealing member 20 and supports
theron the coupling head 30. The support portion 28 has a substantially
triangular shape in horizontal cross section tapering away from the leg
portion 26 and terminating at an end of the coupling 15 head 30 remote from
the neck portion 29. Each coupling element half 24, 25 also includes a rear
tongue 31 of reduced width and thickness disposed on the longitudinal tape
edge portion 14, 15 and extending away.from the coupling head 30.  The rear
tongues 31, 20  31 serve to guide thereon a slider (not shown) when the
latter is moved to slide along the coupling elements 23. As shown in
Figures 1 and 2, a first integral connector 32 of a cylindrical shape
extends through a 25  first aperture 33 i.n the stringer tape 12, 13 and
between the support portions of the upper and lower element halves 24, 25,
the aperture 33 substantially    -9- intersecting the thickened sealing
member 20.  A second connector 34 of a cylindrical shape which is larger in
diameter than the first connector 32, extends through in a second aperture
35 in the longitudinal tape edge 5  portion 14, 15 and between the leg
portions 26, 26 of the coupling element halves 24, 25. With this
arrangement, the coupling element halves 24, 25 or the coupling elements 23
are anchored in place on the 



stringer tape 12, 13 as their support portions 28, 28 10  as well as their
legs 26, 26 are interconnected with the stringer tape 12, 13 sandwiched
therebetween. The coupling portions 27, 27 of the coupling element halves
24, 25, and more specifically the support portions 28, 28 of the coupling
portions 27, 27 15 jointly define therebetween a slot 36 (Figure 4)
extending longitudinally along the thickened sealing member 20 with the
sealing surface 21 facing into the slot 36.  The coupling portion 27 of
each coupling element half 24, 25 has a pair of lateral recesses 37, 20  37
defined jointly by the support portion 28 and the neck portion 29 and
opening away from general plane of the stringer tape 12, 13. When the
coupling elements 23 of two slide fastener stringers 10, 11 are coupled
together, the 25 coupling head 30 of one coupling element 23 on one
stringer 10 is received in the recesses 37, 37 in tow adjacent ones of the
coupling elements 23, 23 on the    - 10 - other stringer 11.  The support
portions 28, 28 engage the coupling head 30 to. limit relative tilting-
displacement of coupled adjacent.coupling elements 23, 23 when the stringer
tapes 12, 13 are flexed under 5  longitudinal or lateral bending stresses,
or torsional stresses while in use.  The support portions 28, 28 of the
coupling elements 23 prevent the sealing member 20 



from expanding in a direction perpendicular to the plane of the stringer
tape 12, 13 at longitudinal 10 portions received in the slot 36 between the
support portions 28, 28, and force the longitudinal portions of opposed
sealing members 2.0, 20 to expand edgewise into compressed contact
together. Thus, the sealing members 20, 20 provide a 15  hermetic seal
between the slide fastener stringers 10, 11 against water leakage
therebetween. As the stringer tapes 12, 13 includes the fabric cores 16
having a longitudinal strain which is substantially smaller than that of
the rubber tapes, the rows of the coupling 20  elements 23, 23 as molded on
the respective tapes have an accurate element pitch. A pair of  modified
slide fastener stringers 38, 38 shown in Figure 5 is similar to the ones
shown in Figure  1 at the numerals 10, 11 but differs therefrom 25 in that
each coupling element 39 has a pair of upper and lower support portions 40,
40 (Figure 6) having a substantially T-shaped horizontal cross section.
Each    of the T-shaped support portions 40, 40 has a head 41 placed on and
extending transversely across a thickened sealing member 42 of a stringer
tape 43, and a leg 44 extending perpendicular to the head 41 beyond the 5
sealing member: 42.  A reduced neck 45 and a round coupling head 46 are
disposed on the head 41 and the leg 44, respectively, the neck 45 and the
head 41 



jointly defining therebetween a pair of recesses 47, 47 opening away from
the plane of the stringer tape 43. 10  This arrangement provides larger
supporting areas for the coupling heads 46 of mating coupling elements 39
than the areas provided by the first embodiment. The slide fastener
stringers 38, 38 that are coupled together are retained in place against
displacement 15  relative to each other, particularly in a direction
perpendicular to the plane oE the stringer tapes 43, 43. In Figures 7 and
8, a pair of coupled slide fastener stringers 48, 49 according to another
20  embodiment comprises a pair of respective stringer tapes 50, 51
respectively supporting a pair of rows of coupling elements 52, 52 (only
three being shown in Figure 7 for clarity) on and along their inner
longituginal edge portions 53, 53. Each of the 25  stirnger tapes 50, 51 is
composed of a woven or knit web core 54 (Figures 8 and 9), and pair of face
and back layers 55, 55 of  resilient and water-resistant    - 12 -
elastomer such as natural or synthetic rubber covering opposite surfaces of
the web core 54, the layers 55, 55 being coated or extrusion-molded on the
web core 54. Each stringer tape 50, 51 has a thickened or enlarged, 5
resilient sealingmember 56 having a thickness greater than that of the tape
proper and.extending on and along 



the longitudinal edge portion 53, 53, the sealing member 56 being made of
the same material as that of the layers 55, 55. The thickened sealing
member 56 has 10  a pair of first and second sealing portions 56a, 56b
laterally spaced from one another by a pair of longitudinal grooves 57, 57
opening in opposite directions away from the plane of the stringer tape 50,
51. The first sealing portion 56a, which is located on 15 and around the
extremity of the longitudinal tape edge portion 53, 53, is smaller in width
than the second sealing portion 56b and has a sealing edge or surface
58-lying in a plane substantially perpendicular to the stringer tape 50,
51. When the slide fastener 20  stringers.48, 49 are coupled together, the
sealing surfacs 58, 58 are pressed against each other, thereby providing a
hermetic seal between the fastener stringers 48, 49 against water leakage
therebetween. As shown in Figure 8, each of the coupling 25  elements 52
comprises a pair upper and lower members or halves 60, 61 disoosed one on
each side of the stringer tape 50, 51. Each coupling element half 60, 61
-13- includes a wide leg portion 62 placed substantially on the second
sealing portion 56b, and a coupling portion 63 extending from the leg
portion 62 across a corresponding one of the grooves 57, 57 and projecting
5 beyond the first sealing portion 56a. The coupling 



portion 63 includes a support portion 64 extending from the leg portion 62
and placed on bath the first and second sealing portions 56a, 56b, a
reduced neck portion 65 disposed on the support portion 64 and 10  exending
from the leg portion 62, and a round coupling head 66 integral with the
neck portion 65 and projecting beyond the f.irst sealing portion 65a. The
support portion 64 has on its underside a rib 67 (Figure 9) received in the
groove 57. The support 15 portion 64 is substantially triangular shaped as
viewed from the plane of the stringer 48, 49, tapering toward and
terminating at an end of the coupling head 66 remote from the neck portion
65. Each coupling element half 60, 61 also has a 20  rear tongue 6a of
reduced width and thickness disposed on the longitudinal tape edge portion
53 and extending away from the coupling head 66. A pair of layers 68, 69 of
a cured adhesive such as a mixture of a rubber cement and a hardening
agent, 25 covers opposite surfaces of the resilient and water-resistant
layers 55, 55, respectively, and firmly bonds the stringer tape 50, 51 and
the coupling.    -14- elements 52.  The adhesive layers 68, 69 extend
longitudinally along the second seal portion 56b and a portion of the
longitudinal tape edge 53 adjacent to the second seal portion 56b. 



5         As shown in Figures 7 and 8, an integral connector 70 of a
cylindrical shape extends through an aperture 71 in the stringer tape 50,
51 and between the leg portions 62 of the coupling element halvs 60, 61.
With this arrangement, the coupling elements 52 are 10 anchored in place on
the stringer tape 50, 51 as their leg portions 62, 62 are interconnected by
the connectors 70 with the stringer tape 50, 51 sandwiched therebetween.
The coupling elements 52 are made of synthetic resin or metal and are
mounted either by 15  injection or extrusion molding or-by die-casting
after the mixture of the adhsive and the hardening agent is coated on
opposite sides of the stringer tape 50, 51 to form precured adhesive layers
thereon. In molding or die-casting of the coupling 20  elements 52,- the
precured adhesive layers are cured and firmly bond the coupling elements 52
and the stringer tape 50, 51. The adhesive layers 68, 69 may be applied to
the stringer tape 50, 51 only at areas on which the coupling elements 52
are placed.  Alternatively, it may 25  be possible to apply the adhesive
layers 68, 69 to the stringer tape 50, 51 only around the apertures 71 so-
that water can be prevented from penetrating through    - 15 - the coupled
slide fastener stringers 48, 49 around the connector 70 even when a great
amount of pressure difference is created between the opposite sides of the 



fastener stringers 48, 49. The slide fastener 5 stringers 48, 49 thus
arranged is reliable in fluid-tightness for a wide variety of severe
applications, such as for use in a heavy duty diving suit. 10 15 20 25    -
16 - Claims:- 1. A watertight slide fastener stringer comprising: (a) a
waterproof stringer tape having a thickened sealing member along a
longitudinal edge portion thereof; 5 and (b) a series of coupling elements
mounted on said longitudinal edge portion, each of said coupling elements
comprising a pair of members mounted one on each side of said stringer
tape, and at least one integral connector 10  extending through said
longitudinal edge portion and interconnecting said coupling element
members, each said coupling element member-having a leg portion placed on
said longitudinal edge portion, and a coupling portion extending from said
leg portion partly beyond said thickened sealing 15  member, said coupling
portion having a support portion placed on said thickened sealing member, a
neck portion on said support portion extending from said leg portion, and a



coupling head on said support portion joined with said neck portion and
projecting beyond said sealing member, said 20  support portion and said
neck portion jointly defining a pair of recesses opening away from the
plane of said stringer tape, said support portions jointly defining
therebetween a slot extending longitudinally along said thickened sealing
member, said sealing member having a 25  surface facing into said slot. 2.
A watertight slide fastener stringer according to claim 1, said support
portion extending from said leg    - 17 - portion and terminating at an end
of said coupling head remote from said leg portion. 3. A watertight slide
fastener stringer according to claim 2, said support portion-having a
substantially 5 triangular shape in horizontal cross section tapering
toward said end of said coupling head. 4. A watertight slide fastener
stringer according to claim 2, said support portion having a substantially
T-shape in horizontal cross section and including a head 10 placed on and
extending transversely across said sealing member, and a leg extending
perpendicular to said head beyond said sealing member, said neck portion
and said coupling head being disposed respectively on said head and said
leg, said recesses being defined by said neck portion 15 and said head of
said support portion. 5. A watertight slide fastener stringer according to 



claim I, said watertight stringer tape being composed of a fabric web core,
and a pair of first layers of resilient and water-resistant elastomer
covering opposite sides of 20 said web' core along an longitudinal edge
thereof, said sealing member being integral with said first layers and made
of the same material with that of said first layers. 6. A watertight slide
fastener stringer according to claim 1, said sealing member having a first
groove 25 extending in said surface throughout the length of said sealing
member.    - 18 - 7. A watertight slide fastener stringer comprising: (a) a
waterproof stringer tape having a thickened sealing member along a
longitudinal edge portion thereof; (b) a series of coupling elements
mounted on said 5 longitudinal edge portion, each of said coupling elements
comprising a pair of members mounted one on each side of said stringer
tape, and at least one integral connector extending through said
longitudinal edge portion and interconnecting said coupling element
members, each said 10 coupling element member having a leg portion placed
on said longitudinal edge portion, and a coupling portion extending from
said leg portion partly beyond said thickened sealing member, said coupling
portion having a support portion placed on said thickened sealing member, a
neck portion on 15  said support portion extending from said leg portion,
and a coupling head on said support portion joined with said neck 



portion-and projecting beyond said sealing member, said support portion and
said neck portion Jointly defining a pair of recesses opening away from the
plane of said 20 stringer tape, said  support portions jointly defining
therebetween a slot extending longitudinally along said thickened sealing
member, said sealing member having a surface facing into said slot; and (c)
a first laver of a cured adhesive material 25 disposed on each side of said
watertight stringer tape at least around said integral connector. 8. A
watertight slide fastener stringer according to    - 19 - claim 7, said
support portion extending from said Leg portion and terminating at an end
of said coupling head remote from said leg portion. 9. 4 watertight slide
fastener stringer according to 5  claim 8, said support portion having a
substantially triangular shape in horizontal cross section tapering toward
said end of said coupling dead. 10. A watertight slide fastener stringer
according to claim 8, said support portion having a substantially 1Q
T-shape in horizontal cross section and including a head placed on and
extending transversely across said sealing member, and a leg extending
perpendicular to said head beyond said sealing member, said neck portion
and said coupling head being disposed respectively on said head and 15
said.leg, said recesses being defined by said neck portion 



and said head of said support portion. 11. A watertight slide fastener
stringer according to claim 7, said watertight stringer tape being composed
of a fabric web core, and a pair of second layers of resilient 20  and
water-resistant elastomer covering opposite sides of said web core along an
longitudinal edge thereof, said sealing member being integral with said
second layers and made of the same material with that of said second
layers, said first layer extending on each side of said sealing 25  member.
12. A watertight slide fastener stringer according to claim 7, said sealing
member having a first groove    - 20 - extending in said surface throughout
the length of said sealing member. 13. A watertight slide fastener stringer
according to claim 7, said thickened sealing member having a pair of 5
laterally spaced first and second sealing portions, said support portion
extending between said first and second sealing portions, said leg portion
being substantially placed on said second sealing portion, said first
adhesive layer extending on each side of said second sealing portion 10
along the length of said sealing member. 14. A watertight slide fastener
stringer according to claim 7, said thickened sealing member having a pair
of laterally spaced first and second sealing portions, and a pair of second
grooves disposed one on each side of said 



15 sealing member and each extending between said first and second sealing
portions, said support portion extending between said first and second
sealing portions and having a rib received in a corresponding one of said
grooves, said leg portion being placed on said second sealing portion. 20
15. A watertight slide fastener stringer according to claim 7, said
coupling element being molded on said watertigt stringer tape, said first
cured adhesive layer being made of a thermally cureable adhesive material
coated on said stringer tape prior to molding of said coupling 25
elements.    


