
A METHOD OF PRODUCING AN AIRTIGHT AND WATERPROOF SLIDE FASTENER The present
invention relates to a method of produc- 5 ing an airtight and waterproof
slide fastener, and more specifically to a method of producing a slide
fastener wherein a series of fastener elements are secured to each of a
pair of fastener tapes along one edge each thereof, each said fastener tape
is formed thereon with a waterproof 10 sealing layer, and when said series
of fastener elements on each said pair of fastener tapes are engaged with
each other, the edges of said waterproof sealing layers on each said pair
of fastener tapes are press-contacted with each other so as to provide
airtightness and waterproofness.         ( 15 A method of producing an
airtight and waterproof slide fastener has been shown, for -example, in
U.S. Patent No. 3,501,816. Please refer to Fig. 16 and Fig. 17. As shown in
Fig. 16, first, fastener elements "b" are secured 20 to each of a pair of
fastener tapes "c". Then, fastener elements on the pair of fastener tapes
are engaged with each other with one fastener tape being held upside down.
The fastener tapes in engaged position are passed through a synthetic resin
extrusion die so that waterproof sealing 25 layer "a" is applied onto each
fastener stringer. Then, a pair of fastener stringers are separated from
each other by cutting the portions above and below the fastener elements
engaging portion. The separated fastener stringers are then engaged with
each other in normal position, as shown in Fig. 30 17. In this way an
airtight and waterproof slide fastener is completed. The above-mentioned
method, however, has involved the 



following problems: (1)    When applying a waterproof sealing layer,
sealing 35 material tends to enter into the engaging portion, which impairs
the engaging function of fastener elements. (2)    When cutting the
portions above and below the fasten- er elements engaging portion, fastener
tapes and fastener    2 elements tend to be damaged. Thus, the production
of an airtight and waterproof slide fastener was not easy and needed to be
carried out very carefully. 5             According to a first aspect of
the present invention there is provided a method of producing a slide
fastener of a type comprising a series of fastener elements secured to each
of a pair of fastener tapes along one edge each thereof, each said fastener
tape being formed 10       thereon with a waterproof sealing layer, such
that when said series of fastener elements on each said pair of fastener
tapes are engaged with each other, the edges of said waterproof sealing
layers on each said pair of fastener tapes are press-contacted with each
other so as 15       to provide airtightness and waterproofness, said
method comprising:- forming said pair of fastener tapes in one piece with a
thin connecting portion therebetween; securing a pair of said series of
fastener elements 20       to one side of said pair of fastener tapes
formed in one piece on the edges along both sides of said connecting 



portion so that they face each other without being engaged with each other;
applying a resiliently deformable waterproof sealing 25        layer all
over the other side of said pair of fastener tapes formed in one piece
including said connecting portion: "followed by page 2a"    2a then,
cutting said pair of fastener tapes formed in one piece away from each
other longitudinally along said connecting portion so that each cut edge of
said waterproof sealing layer projects over a line which 5        will
become the center line of engagement of said pair of series of fastener
elements when they are engaged with each other. According to a second
aspect of the present invention there is provided a method of producing a
10       slide fastener of a type comprising a series of fastener elements
secured to each of a pair of fastener tapes along one edge each thereof,
each said fastener tape being formed thereon with a waterproof sealing
layer, such that.when said series of fastener elements on each 15
said pair of fastener tapes are engaged with each other, the edges of said
waterproof sealing layers on each said pair of fastener tapes are
press-contacted with each other so as to provide airtightness and
waterproofness, said method comprising:- 20            forming said pair of
fastener tapes in one piece 



with.athin connecting portion therebetween: applying said waterproof
sealing layer all over one side of said pair of fastener tapes formed in
one piece: securing a pair of said series of fastener elements 25       to
the other side of said pair of fastener tapes formed in one piece on the
edges along both sides of said connecting portion so that they face each
other without " followed by page 2b "    2b being engaged with each other,
said pair of series of fastener elements being fitted onto portions
projecting from said other side of said pair of fastener tapes formed in
one piece; 5             then, cutting said pair of fastener tapes formed
in one piece away from each other longitudinally along said connecting
portion so that each cut edge of said waterproof sealing layer projects
over a line which will become the center line of engagement of said pair of
10       series of fastener elements when they are engaged with each other.
It is believed possible by means of the present invention, therefore, to
provide a method of producing an airtight and waterproof slide fastener in
which the 15       engaging function of the slide fastener is not impaired
by the penetration of sealing material into the engaging portion when the
waterproof sealing layer is applied. Another believed possibility of the
present invention is to provide a method of producing an 



20        airtight and waterproof slide fastener in which fastener tapes
and the engaging portion of the fastener elements are not damaged when
cutting the portions above and below the fastener elements. A further
believed possibility of the present 25       invention is to provide a
method of producing an airtight and waterproof slide fastener which can be
carried out in a simplified manner. "followed by page 3"    3 In particular
it is believed possible to bring about the following effects: (1) Since
fastener elements are secured to one side of a fastener tape, and the
waterproof sealing layer is 5        applied to the other side of the
fastener tape, sealing material does not penetrate into the engaging
portion of the fastener elements.  For this reason the engaging function of
a slide fastener is not impaired, and, as a result, satisfactory
airtightness and waterproofness are 10       obtained. (2) Since the pair
of fastener tapes formed in one piece are cut away from each other
longitudinally along the connecting portion between the pair of fastener
tapes so that each cut edge projects over.a line which will 15       become
the center line of engagement of the pair of series of  fastener elements
when they are engaged with each other, the fastener tapes are easily cut
away from each other without rendering any damage to the fastener 



elements, thereby providing right and left fastener 20       stringers. As
described above, a high quality airtight and waterproof slide fastener can
be produced easily. In addition, the above-mentioned method is suitable for
the massproduction of slide fasteners. 25           The invention will be
described by way of examples with reference to the accompanying drawings,
wherein like references refer to like parts unless stated otherwise and
wherein:-    -4- Fig. 1 shows a pair of fastener tapes formed in one piece;
Fig. 2 shows the condition in which fastener elements. have been secured to
one side of the pair of fastener tapes 5 formed in one piece; Fig. 3 shows
the condition in which a waterproof sealing layer is applied to the other
side of the pair of fastener tapes formed in one piece; Fig. 4 shows the
condition in which a connecting 10 portion has been cut off by cutters;
Fig. 5 shows right and left fastener stringers constructed while in the
condition of being cut away from each other; Fig. 6 shows an airtight and
waterproof slide fasten- 15 er chain completed by the engagement of right
and left fastener stringers; Fig. 7 shows the knitted structure of a pair
of 



fastener tapes formed in one piece; Fig. 8 shows another embodiment of a
pair of fastener 20 tapes formed in one piece; Fig. 9 shows the woven
structure of a pair of fasten- er tapes according to Fig. 8; Fig. 10 shows
a sectional view of another embodiment of the present invention, wherein
fastener elements have 25 been secured to one side of a pair of fastener
tapes while being in contact with each other; Fig. 11 shows a pair of
fastener tapes according to Fig. 10 being cut away from each other; Fig. 12
shows still another embodiment of the present 30 invention, wherein a
plurality of fastener tapes have been formed in one piece with a connecting
portion placed between each pair of adjacent fastener tapes, and fastener
elements have been secured to one side of the fastener tapes formed in one
piece on the edges along each connecting portion, 35 followed by
application of a waterproof sealing layer to the other side of the fastener
tapes formed in one piece such as to cover the whole width thereof; Figs.
13, 14 and 15 show still another embodiment of    the present invention,
wherein fastener elements which do not have a coil-like configuration are
used; and Figs. 16 and 17 show steps of.a conventional slide fastener
production process. 5        Fig. 1 through Fig. 6 show each step of a
preferred example of the produc- tion process according to the present
invention. Fig. 1 shows a simplified sectional view of a pair of elongated 



slide fastener tapes 1 connected at their center by connect- ing portion 2,
the fastener tapes being formed as a warp 10   knitted structure.  The
knitted structure of the slide fastener tape 1 is explained in detail
hereinbelow. As shown in Fig. 7, the tape portion is constructed by
knittinq yarn 8 as tricot stitches and knitting yarn 10 as inlaid yarns
across five wales, the knitting yarns 8 1 5 and 10 being held together by
knitting yarns 9 of chain stitch structure. It is to be particularly noted
that the edges of the tape are reinforced by strong knitting yarns 9'. The
connecting portion 2 comprises only connecting threads 11 which are
transversely passed across the gap in a zig-zag 20  fashion. This
connecting portion is thinner than the tape portion. The tapes can be
constructed in a different way as shown in Fig. 8, and Fig. 9. Namely,
normal woven tapes 1' consisting of warp threads 15 and weft threads 14,
with the center connecting portion 2' comprising only weft threads 14, 25
can be used as an equivalent to the above-mentioned knitted tapes.  Fig. 2
shows that right and left coil-like fastener elements 3 have been sewn on
the one side of the pair of fastener tapes 1 by means of core string 6 and
sewing threads 5 at the edges along the connecting portion 2 of the pair of
30   fastener tapes 1 with the right and left fastener elements 3 facing
but apart from each other and not being engaged with each other.  As
described later, when sealing portions 13 are press-contacted with each
other, the sealing portions repel each other, which tends to cause the
fastener elements to slip 35    relative to the fastener tape.  It is
therefore desirable to take some measures to prevent the slippage of sewing
threads relative to the fastener elements. For example, it is possible  



-6- to use gourd shape fastener elements or to provide a groove on the top
of each fastener element so that the fastener elements are held securely by
the sewing threads.  In Fig. 1 through Fig. 6, fastener elements secured to
fastener tape 1 5 are of coil type. However, other types of fastener
elements can be used too, if they can be secured to one side of a fastener
tape without preventing the application of a water- proof sealing layer on
the other side of the fastener tape. For example, a plurality of
independent fastener elements 3' 10 may be arranged in a series which can
be fitted onto portions projecting from the tape surface as shown in Fig.
13 through Fig. 15. In Fig. 3, resiliently deformable waterproof seal- ing
material of synthetic resin such as silicone rubber, butyl rubber, neoprene
or polyurethane has been coated on 15 the pair of fastener tapes which are
formed in one piece all over one side opposite to the side on which the
fastener elements are secured including the connecting portion 2, and then
has been dried so as to be adhered to the fastener tapes.  The formation of
the waterproof sealing layer can 20 also be performed by using a hot-melt
extrusion machine. If fastener elements can be secured to fastener tapes
with- out using sewing threads by such methods as are shown, for example,
in Fig. 13 through Fig. 15, it is possible to apply the waterproof sealing
layer on the fastener tapes first, 25 then to secure the fastener elements
to the fastener tapes. Then, as shown in Fig. 4, connecting portions 2 are
cut off by cutters 7 so as to provide separated right and left fastener
stringers. The cutting position needs to be chosen 



in such a way that cut edges are press contacted with each 30 other when a
pair of series of fastener elements of the completed fastener stringers are
engaged with each other. Namely, the cutting position must be on the
outside of the center line of engagement 12 of the fastener elements (refer
to Fig. 5 and Fig. 6).  In other words, the cutting position 35 must be
close to the edge of the engaging head of the fastener elements. In Fig. 4,
connecting portion 2 has been cut off at the engaging head position of the
fastener    -7- elements. In the example shown in Fig. 13, cutting is
performed in the same manner.  When connecting portion 2 is cut at the
engaging head of the fastener elements, an airtight and waterproof slide
fastener according to the 5 present invention can be produced more easily
by the follow- ing method.  Namely, connecting portion 2 is first formed
over a short length between a pair of fastener tapes, and a pair of series
of fastener elements, right and  left, are secured to the fastener tapes
while in contact with each 10 other as shown in Fig. 10 and Fig. 11. Then
the pair of fastener tapes formed in one piece are cut in one place at the
position where the engaging heads of the pair of series of fastener
elements are in contact with each other. In Fig. 5, a pair of fastener
tapes have been cut away from 15  each other and right and left fastener
stringers have been completed.  In Fig. 14, same condition is shown also.
The cut edges of the fastener tapes do not become frayed due to the
infiltration of waterproof sealing material into the 



tapes. In Fig. 6, a pair of series of fastener elements on 20 right and
left fastener stringers have been engaged with each other. Since waterproof
sealing layers 4 have been cut at positions outside the center lines 12 of
engagement of the fastener elements, the cut edges are press-contacted with
each other forming sealing portions 13 which are 25 expanded out to certain
degree when the pair of series of fastener elements 3 are engaged with each
other. Similar expanded sealing portions 13 are observed in the engaged
condition shown in Fig. 15, too.  Although in the production steps shown in
Fig. 1 through Fig. 6, a method of producing 30 a pair of fastener
stringers has been explained, this method can be applied in a different way
as shown in Fig. 12. In Fig. 12, an elongated fastener tape 1 has been
formed to have a large width with a plurality of connecting portions 2
being provided as shown. A pair of series of fastener 35 elements 3 are
secured on the edges along each connecting portion 2. A waterproof sealing
layer 4 is applied onto the fastener tape 1 over its full width. The tape
is then cut at a plurality of positions simultaneously by a plurality    of
disc cutters. According to this method shown in Fig. 12, a plurality of
airtight and waterproof slide fasteners can be produced simultaneously.
9 CLAIMS:- 



1. A method of producing a slide fastener of a type comprising a series of
fastener elements secured to each of a pair of fastener tapes along one
edge each thereof, each said fastener tape being formed thereon with a 5
waterproof sealing layer, such that when said series of fastener elements
on each saidpair of fastener tapes are engaged with each other, the edges
of said waterproof sealing layers on each said pair of fastener tapes are
press-contacted with each other so as to provide 10       airtightness and
waterproofness. said method comprising:- forming said pair of fastener
tapes in one piece with a thin connecting portion therebetween; securing a
pair of said series of fastener elements to one side of said pair of
fastener tapes formed in one 15       piece on the edges along both sides
of said connecting portion so that they face each other without being
engaged with each other: applying a resiliently deformable waterproof
sealing layer all over the other side of said pair of fastener 20
tapes formed in one piece including said connecting portion; then, cutting
said pair of fastener tapes formed in one piece away from each other
longitudinally along said connecting portion so that each cut edge of said
25       waterproof  sealing layer projects over a line which    10 will
become the center line of engagement of said pair of series of fastener
elements when they are engaged 



with each other. 2. A method of producing a slide fastener according to 5
Claim 1  wherein said pair of fastener tapes are formed in one piece by
knitting or weaving. 3. A method of producing a slide fastener according to
Claim 1 or 2   wherein said pair of series of fastener elements are secured
to one side of said pair of 10       fastener tapes formed in one piece on
the edges along both sides of said connecting portion while being apart
from each other, and said pair of fastener tapes formed in one piece are
cut in two places longitudinally along said connecting portion. 15   4.  A
method of producing a slide fastener according to Claim 1 or 2, wherein
said pair of series of fastener elements are secured to one side  of said
pair of fastener tapes formed in one piece on the edges along both sides of
said connecting portion while being in 20       contact with each other,
and said pair of fastener tapes formed in one piece are cut in one place
longitudinally along said connecting portion. 5. A method of producing a
slide fastener according to any preceding claim, wherein said pair of
series of    11 fastener elements are sewn on the one side of said pain .
of fastener tapes formed in one piece by means of core string and sewing
threads. 6.  A method of producing a slide fastener according to 5
Claim 1 or 2, wherein said pair of series of fastener 



elements are fitted onto portions projecting from the one side of said pair
of fastener tapes formed in one piece. 7.  A method of producing a slide
fastener of a type 10       comprising a series of fastener elements
secured to each of a pair of fastener tapes along one edge each thereof,
each said fastener tape being formed thereon with a waterproof sealing
layer, such that when said series of fastener elements on each said pair of
fastener tapes 15       are engaged with each other, the edges of said
waterproof sealing layers on each said pair of fastener tapes are
press-contacted with each other so as to provide airtightness and
waterproofness, said method comprising:- 20           forming said pair of
fastener tapes in one piece with athin connecting portion therebetween:
applying said waterproof sealing layer all over one side of said pair of
fastener tapes formed in one piece: securing a pair of said series of
fastener elements 25       to the other side of said pair of fastener tapes
formed    12 in one piece on the edges along both sides of said connecting
portion so that they face each other without being engaged with each other,
said pair of series of fastener elements being fitted onto portions
projecting 5        frm said other side of said pair of fastener tapes
formed in one piece:, then, cutting said pair of fastener tapes formed in 



one piece away from each other longitudinally along said connecting portion
so that each cut edge of said 10       waterproof sealing layer projects
over a line which will become the center line of engagement of said pair of
series of fastener elements when they are engaged with each other. 8. A
method of producing a slide fastener according to 15       any preceding
claim, wherein said waterproof sealing layer comprises silicone rubber,
butyl rubber, neoprene or polyurethene. 9.  A method of producing a slide
fastener according to any preceding claim, wherein said series of fastener
20       elements comprise coil-like continuous elements. 10. A method of
producing a slide fastener according to claim 1,2,3,  or 7. wherein said
series of fastener elements comprise a plurality of independent elements.
13 11. A method of producing a slide fastener according to any preceding
claim, wherein the procedures described in claim 1 are followed
simultaneously in a plurality of places on a plurality of fastener tapes
formed in one 5        piece. 12. A method of producing a slide fastener
substantially as described with reference to and as illustrated in Figures
1 to 6 of the accompanying drawings. 13. A method of producing a slide
fastener substantially 10      as described with reference to and as
illustrated in Figures 1 to 7 of the accomanying drawings. 



14. A method of producing a slide fastener substantially as described with
reference to and as illustrated in Figures 1 to 6 modified as in Figures 8
and 9 of the 15       accompanying drawings. 15. A method of producing a
slide fastener substantially as described with reference to and as
illustrated in Figures 1 to 6 modified as in Figures 13 to 15 of the
accompanying drawings. 20       16. A method of producing a slide fastener
substantially as described with reference to and as illustrated in Figures
10 and 11 of the accompanying drawings.    14 17. A method of producing a
slide fastener substantially as described with reference to and as
illustrated in any of Figures 1 to 11 and 13 to 15 modified as in Figure 12
of the accompanying drawings.    


