
2103711 FLUID-TIGHT SLIDE FASTENER STRINGER The present invention relates
to slide fasteners, and more particularly to a fluid-tight (airtight or
water- tight) slide fastener stringer. Airtight and watertight slide
fastener stringers 5 have been known which generally comprise a support
tape made-of a fluid-tight soft material, and a row-of discrete coupling
elements mounted on the tape along an inner longi- tudinal edge portion
thereof; such tape margin is folded so as to provide therealong a contact
portion engageable with 10  a corresponding contact portion of a like
companion string-. er to effect a fluid-tightness between the two
stringers. -When the opposed coupling element rows of the two stringers are
interengaged by a slider to close the fluid-tight slide fastener, the
opposed contact portions are pressed tightly 15  against one another.  The
common problem with this type of fluid-tight stringers is that, during
their interengage- ment, the individual coupling elements are subjected to
objectionable deformation or displacement due to undue stress induced by
the tight pressing between the opposed 20 contact portions and even by
external forces exerted on    -2- 



the tapes. This objectionable deformation or displacement of the coupling
elements not only causes nonsmooth movement of the slider but also impairs
fluid-tightness between the opposed stringers. U.S Patent 723, 998, issued
February 16, 1955 to F. Mulka, is believed to exemplify the prior art.
According to the invention, there is provided a fluid- tight slide fastener
stringer comprising: a support tape made of a fluid-tight soft material and
having a longitudinal edge portion folded so as to provide there-along a
contact portion adapted to engage a corresponding contact portion of a like
companion stringer to effect a fluid-tightness between such two stringers;
and a row of discrete coupling elements mounted on and along the folded
edge portion of said tape, each of said coupling elements having a base
portion disposed on an outer surface of said folded tape edge portion and
extending transversely thereof, and a coupling head portion extending from
one end of said base portion beyond said contact portion of said tape;
wherein said coupling head portion has a slot extending parallel to the
general plane of said stringer transversely through the width of each said
coupling element and also extending longitudinally of each said coupling
element into said base portion. It is believed possible  by means of the
present invention to provide a fluid-tight slide fastener stringer which is
free from objectionable deformation or displacement of the coupling
elements, thus enabling both smooth movement of a slider and 



an improved    -3- fluid-tightness between the opposed companion stringers.
The invention will be described by way of example with reference to the
accompanying drawings, wherein:- Figure 1 is a fragmentary perspective
view, partly in transverse cross section, of a fluid-tight slide fastener
stringer according to the present invention; Figure 2 is a fragmentary plan
view, with parts broken away, of the stringer of Figure 1, showing the same
having been interengaged with a like companion stringer; and Figure 3 is an
enlarged, fragmentary transverse cross-sectional view corresponding to
Figure 2. The present invention is particularly useful when embodied in a
fluid-tight slide fastener stringer (here- inafter referred to as
"stringer") such as shown in Figure 1, generally indicated by the numeral
10. The stringer 10 includes a support tape 11 made of .a fluid-tight soft
material such as natural or synthetic rubber, or made of natural or
synthetic fibers coated with such a fluid-tight material.  The tape 11 has
an inner longitudinal margin folded through its whole length so as 



to provide a folded  edge portion 12 and a contact portion 13 contiguous
thereto.  An auxiliary tape 14, which is made of the same fluid-tight
material as the tape 11 and    -4- *  coextends lengthwise therewith, has a
folded edge portion 15 and a contact portion 16.  The two folded edge
portions 12,15 are spaced apart facewise from one another, while the two
contact portions 13,16 are laterally (vertically in 5  Figures 1 and 3)
spaced apart from one another.  Alterna- tively, the auxiliary tape 14 may
be an integral part of the tape 11.  The contact portions 13,16 are adapted
to engage corresponding contact portions 13',16  of a like companion
stringer 10' (Figures 2 and 3) to effect a fluid- 10  tightness, i.e.
airtightness or watertightness, between the two stringers 10,10'. A row of
discrete coupling elements 17 is mounted on and along the folded edge
portions 12,15 of the tapes 11, 14;  each coupling element 17 has a base, a
coupling head 15  and a leg portion 18,19,20.  The base portion 18 is sand-
wiched between the folded edge portions 12,15 and extends transversely
thereof.  The coupling head 19, in the form of an enlarged portion, extends
from one end of the base portion 18 beyond contact surfaces 13a,16a of the
contact 



20  portions 13, 16.  The leg portion 20 includes a first and a second
section 20a,20b extending so as to hold tightly the respective folded edge
portions 12,15 between the first section 20a and the base portion 18 and
between the latter and the second section 20b, respectively. The coupling
25  elements 17 may be made of nickel steel, stainless steel, synthetic
resin, or other suitable material. When the opposed rows of coupling
elements 17,17' of the two companion stringers 10,10' (Figures 2 and 3) are
interengaged by means of a slider (not shown) to close the    fluid-tight
slide fastener, the opposed contact portions 13,13' are pressed tightly
against each other's contact surface 13a,13a  and, likewise, the opposed
contact portions 16,16' are pressed against each other's contact surface 5
16a,16a', effecting a fluid-tightness between the opposed stringers 10,10'.
During this interengagement, the indivi- dual coupling elements 17,17' are
subjected to deformation or displacement due to stress induced by the tight
pressing between the opposed contact portions 13,13' and 16,16' and 10
even by external force exerted on the tapes 11,11'.  In this type of
fluid-tight slide fasteners, undue deformation or displacement causes
nonsmooth movement of a slider. In order to absorb or reduce such undue
stress, each coupling 



element 17,17  has a slot 21,21' extending parallel to the 15  general
plane of the stringers 10,10' transversely of the same coupling element
through the width thereof, dividing each coupling head portion 19,19' into
a first and a second half l9a,l9b;19a',19b'.  The slot 21,21' also extends
longitudinally of each coupling element 17,17' beyond both 20  the jaw 24
of the coupling head portion 19 and the contact surfaces 16a,16a,16a of the
tapes 11,14 into the base por- tion 18.  The first and second halves
19a,19b; l9a',19b' are recoverably deformed independently of one another,
when stress from.the tape 11,11  is exerted on the indivi- 25  dual
coupling element 17,17', depending on the strength of the stress. As better
shown in Figure 1, the slot 21,21  has in a free form a uniform thickness
and terminates in an    -6 - enlarged portion 22 (the corresponding
enlarged portion of the companion stringer 10' is not illustrated for
clarity) of circular cross section, allowing the first and second coupling
head halves 19a,19b; 19a',19b  to be recoverably 5 deformed to an increased
extent. With the fluid-tight stringer 10 having the slotted coupling
elements 17, it is possible to absorb or reduce 



undue stress exerted on the individual coupling elements 17 and to thereby
prevent the coupling head portion 19 of each 10 coupling element 17 and the
contact portions 13,16 of the tapes 11,14 from being easily worn out or
otherwise damaged, without impairing either smooth movement of a slider or
fluid-tightness between the opposed stringers.  Further, the slot 21 serves
as an escape for the dust that would 15  cause nonsmooth movement of a
slider.    -7- CLAIMS: 1.   A fluid-tight slide fastener stringer
comprising: a support tape made of a fluid-tight soft material and having a
longitudinal edge portion folded so as to provide therealong a contact
portion adapted to engage a corresponding contact portion of a like
companion stringer to effect a fluid-tightness between such two stringers;
and a row of discrete coupling elements mounted on and along the folded
edge portion of said tape, each of said coupling elements having a base
portion disposed on an outer surface of said folded tape edge portion and
extending transversely thereof, and a coupling head portion extending from
one end of said base portion beyond said contact portion of said tape;
wherein said coupling head portion has a slot extending parallel to the
general plane of said stringer 



transversely through the width of each said coupling element and also
extending longitudinally of each said coupling element into.said base
portion. 2.   A fluid-tight slide fastener stringer according to claim 1,
said slot terminating in an enlarged portion of circular cross section. 3.
A fluid-tight slide fastener stringer according to claim 1 or 2, each said
coupling element further    -8- having a leg portion extending from the
other end of said base portion so as to hold said folded tape edge portion
between said base and leg portions. 4.   A fluid-tight slide fastener
stringer substantially as described with reference to and as illustrated in
the accompanying drawings.    


