
SLIOE FASTENER CHAIN The present invention relates to the production of
slide fasteners, and more particularly to a slide fastener chain including
a pair of fastener stringers of a continuous length. In the manufacture of
slide fasteners, it has been the common practice to cut or sever a slide
fastener chain to slide fastener lengths by a special cutting device such
as scissors or punch. The present invention is an improved slide fastener
chain which is capable of being separated or torn to slide fastener lengths
only by hand, requiring no cutting device. According to the invention,
there is provided a slide fastener chain comprising a pair of fastener
stringers of a continuous length including a pair of continuous stringer
tapes and a pair of rows of coupling elements mounted on said stringer
tapes along their respective inner longitudinal edges; wherein said pair of
fastener stringers has a plurality of separating regions along which the
slide fastener chain is to be torn to predetermined slide fastener lengths,
said separating regions being spaced at predetermined distances along said
pair of fastener stringers, each separating region extending transversely
across said pair of  fastener stringers and being at least partially
thinner than the, remaining portions of said tapes; and wherein each tape
is a woven or knit fabric made of synthetic fibre yarns, or made of blended
yarns comprising natural and synthetic fibres, each separating region
having been made at least partially thinner by the formation of recesses by
heat or fusion. It is believed possible by means of the invention to
provide   



-2- a slide fastener chain which can be separated or torn to predetermined
slide fastener lengths one after another only by hand without difficulty,
thus requiring no cutting device. It is also believed possible by means of
the invention to provide a slide fastener chain having a plurality of
spaced separating regions which is thin enough to be torn by hand and which
is thick enough to prevent the fastener chain from being inadvertently torn
at the separating regions during transportation. The invention will be
described by way of example with reference to the accompanying drawings,
wherein:- Figure 1 is a fragmentary plan view of a slide fastener chain
embodying the present invention, showing only one of a plurality of spaced
separating regions; Figure 2 is an enlarged cross-sectional view taken
along line II-II of Figure 1; Figure 3 is a cross-sectional view similar to
Figure 2, but showing a modified separating region; Figure 4 is a
fragmentary plan view of a slide fastener chain according to a second
embodiment; Figure 5 is a fragmentary plan view similar to Figure 1,    but
showing a third embodiment; Figures 6 and 7 are enlarged cross-sectional
views taken along line VI-VI and line VII-VII, respectively, of Figure 5; 



5         Figure 8 is a fragmentary plan view of a slide fastener chain
according to a fourth embodiment; Figure 9 is a detail view showing a
portion A of Figure 8; Figure 10 is an enlarged cross-sectional view taken
10 along line X-X of Figure 9; Figure 11 is a cross-sectional view similar
to Figure 10, but showing a modified separating region; Figure 12 is a
fragmentary plan view similar to Figure 8, but showing a fifth embodiment;
15         Figures 13 and 14 are enlarged cross-sectional views taken along
line XIII-XIII and line XIV-XIV, respec- tively, of Figure 12; Figure 15 is
a fragmentary plan view of a slide fastener chain according to a sixth
embodiment; 20         Figures 16 and 17 are enlarged cross-sectionalviews
taken along line XVI-XVI and line XVII-XVII, respectively, of Figure 15;
Figure 18 is a fragmentary plan view of a slide fastener chain according to
a seventh embodiment; 25         Figure 19 is an enlarged cross-sectional
view taken along line XIX-XIX of Figure 18; Figure 20 is a fragmentary
cross-sectional view showing a modification of the separating region of
Figure 1; and    -4- 



Figures 21 and 22 are fragmentary cross-sectional views respectively
showing modifications of the separat ng region of Figure 8. As shown in
Figure 1, a slide fastener-chain I 5  (hereinafter referred to as "fastener
chain") comprises a pair of fastener stringers 2,2 of a continuous length
including a pair of interengaged rows of coupling elements 3,3 mounted on a
pair of stringer tapes 4,4 along their respective inner longitudinal edges.
Each tape 4 is a 10  woven or knit fabric made of synthetic fiber yarns,-or
made of blended yarns comprising natural-and synthetic fibers.  Each row of
coupling elements 3 is in the form of a coiled or zigzag-shaped filament
made of thermoplastic--- synthetic resin and is attached to the tape 4 by
means of 15  a line-of stitching 5.  The fastener chain l has a plura- lity
of element-free portions 6 (only one element-free portion is illustrated
for clarity) spaced at predeter- mined distances along the inner
longitudinal tape edges.--- The fastener chain I also has a plurality of 20
separating regions 7 (only one-separating region is illus- trated for
clarity) along which the fastener chain l is to be separated or torn to
individual slide fastener lengths. The separating regions 7 are spaced at
predetermined dis- tances along the fastener chain 1, each separating
region        -- 25  7 extending transversely across the fastener chain-l
at a respective element-free portion 6. Each separating region 7 comprises
a pair of longitudinally   aligned straight recesses 8,8, each disposed in
one surface of a respective one fastener stringer 2 and extending
transversely across 



-5- the fastener stringer 2. The recesses 8,8 have a trape- zoidal cross
section (Figure 2), and each of such thinned or recessed portions has a
uniform thickness through its whole length. 5         The recesses 8,8 may
be formed by simply pressing the fastener chain 1 at the prospective
separating regions 7 by a heated edge or roller (not shown), or by an
ultra- high-frequency fusing device (not shown) of a known con- struction;
the thermoplastic synthetic fibers (which are 10 contained in the tapes
4,4) at the prospective separating regions 7 are thereby fused to
constitute the walls 8a,8b of the recesses 8,8. As the result of this
fusing, the stitching threads 5,5 are broken at the recesses 8.8. The
bottom wall 8a of each recess 8 is considerably thinner 15 than the general
thickness of the tape 4, but it is thick enough to prevent the fastener
chain 1 from being inadver- tently torn or broken at such recessed portions
during transportation. With the thus provided separating regions 7, the 20
fastener chain 1 is capable of being torn to slide fastener lengths one
after another only by hand without difficulty, requiring no cutting device.
The bottom wall 8a of each recess 8 may have a pair of notches 9,9 (Figure
3) extending along the corners of 25 the recess 8 to assist separation. 



Figure 4 shows a modified slide fastener chain 10 according to a second
embodiment, which is similar to the fastener chain 1 of Figure 1 and is
different therefrom only in that the recesses 8,8 of each separating region
7    6 extend in a zigzag course. Figure 5 shows a modified slide fastener
chain 20 according to a third embodiment, which is similar to the fastener
chain 1 of Figure 1 and is different therefrom 5  only in that each
recessed portion 8 comprises a plurality of long and short sections 8a',8a"
of different thick- nesses disposed alternately along the recess 8.  The
long sections 8a' has a thickness smaller than the thickness of the short
sections 8a", as shown in Figures 6 and 7. 10         Figure 8 shows a
modified slide fastener chain 30 according to a fourth embodiment, which is
different from the embodiments of Figures 1, 4 and 5 only in that each
separating region 7 comprises three series of discrete recesses 11,11,11
disposed in one surface of the fastener 15  chain 30 and extending
transversely recess the fastener chain 30. The recesses 11 of each series
are virtually aligned laterally with the inter-recess portions of an
adjacent series and extend each beyond opposite ends of a respective
inter-recess portion of the adjacent series. Thus every 20  warp yarn 4a of
the tape 4 is interrupted by at least one of the recesses 11 so that the
fastener chain 30 can be 



separated or torn along the separating region 7 without difficulty. The
inter-recess portions between adjacent series 25  11,11 have a thickness
equal to the general thickness of the tape 4 (Figure 10). Alternatively,
such inter-recess- series portions may have a thickness smaller than the
general thickness of the tape 4 and greater than the thickness of the
recessed portion lla (Figure 11),    -7 - assisting separation of the
fastener chain 30 at the separating regions 7. Figure 12 shows a slide
fastener chain 40 according to a fifth embodiment, which is different from
the fasten- 5 er chain 30 of Figure 8 only in that each separating region 7
comprises a pair of series of descrete recesses 13,13 disposed in one
surface of the fastener chain 40 and ex- tending transversely across the
fastener chain 40.  Each series of the recesses 13 comprises a plurality of
alter- 10 nating long and short recesses 13',13" of different thicknesses,
the long recesses 13' of one series being virtually aligned laterally with
the inter-long-recess portions of the other series and extending each
beyond opposite ends of a respective inter-long-recess portion 15  of the
other series.  The bottom wall 13"a of each short recess 13" is thicker
than the bottom wall 13 a of each long recess 13', as shown in Figures 13
and 14. 



Figure 15 shows a slide fastener chain 50 according to a sixth embodiment,
which is different from the fasten- 20  er chain 1 of Figure 1 in that in
the absence of element- free portions, each straight recess 14 extends
transversely across both the tape 4 and the coupling element row 3. The
recess 14 may be formed by simply pressing the fastener chain 50 at the
prospective separating region. 7 by a heated 25  edge or roller (not
shown), or by an ultra-high-frequency fusing device (not shown); both the
thermoplastic synthetic fibers (contained in the tapes 4,4) and the
thermoplastic synthetic resin of the coupling elements 3 at the prospec-
tive separating region 7 are thereby fused to constitute    -8 - the walls
14a,14b of the recess 14, as shown in Figures 16 and 17. Figure 18 shows a
slide fastener chain 60 according to a seventh embodiment, which is
different from the fas- 5 tener chain 30 of Figure 8 in that a plurality of
thermo- plastic synthetic resin strips 15 (only one strip is illustrated
for clarity) is attached to the respective element-free portions 6 (Figure
8).  The strips 15 serve to prevent the stitching threads 5,5 from fraying
at the 10 element-free portions 6. The three series of discrete recesses
11,11,11 are interrupted by the strip 15; aseries of continuous recesses 16
in the strip 15 is longitudinally aligned with one of the three series of
discrete recesses 



11. Thus the recesses 11 are defined by fused thermo- 15  plastic synthetic
fibers of the tapes 4,4, while the recesses 16 are defined by fused
thermoplastic synthetic resin of the strip 15. Figure 20 shows a
modification of the separating region 7 of Figure 1, in which an additional
pair of 20  longitudinally aligned recesses 18,18 is disposed in the other
surface of the respective stringers 2,2 and is aligned with the recesses
8,8, respectively, in one surface of the stringers 2,2. Figures 21 and 22
respectively show modifications 25 of the separating region 7 of Figure 8,
in which two addi- tional series of discrete recesses 21,21 are disposed in
the other surface of the stringers 2,2 and are staggered with respect to
the three series of the recesses 11,11,11 in one surface of the stringers
2,2.    -9 - In any of the embodiments described above, every warp yarn of
the tape is interrupted by at least one of the recesses so that the
fastener chain can be separated or torn along the separating region 7 only
by hand without 5 difficulty. if there are some warp yarns remaining un-
interrupted or totally unfused, easy and proper separation cannot be
achieved. Further, because of such totally unfused warp yarns the separated
or torn ends of the tape would be unsightly. 



CLAIMS:- 1.     A slide fastener chain comprising a pair of--fastener
stringers of a continuous length including a pair of continuous stringer
tapes and a pair of rows of coupling elements mounted on said stringer
-- tapes along their respective inner longitudinal edges; wherein said pair
of fastener stringers has a plurality of separating regions along which the
slide fastener chain is to be torn to predetermined slide fastener lengths,
said separating regions being spaced at predetermined distances along said
pair of-fastener stringers, each separating region extending-transversely
across said pair of fastener stringers and being at least--partially
thinner than the remaining portions of said tapes; and wherein each tape is
a woven or knit fabric made of synthetic fibre yarns, or made of-blended
yarns comprising natural and synthetic fibres, each separating region
having been made at least partially thinner by the formation of recesses by
heat or fusion. 2.     A slide fastener chain according to claim 1, each
said           - separating region including a-pair of longitudinally
aligned- recessses, each disposed in one surface-of a respective one of -
said fastener stringers and extending transversely-across said respective
one fastener stringers,--walls of said recesses -- including fused
thermoplastic synthetic materials. 3.     A slide fastener chain according
to claim 2, each of such recessed portions having a uniform thickness
through its whole -- length. 4.     A slide fastener chain according to
claim 2, each of-such 



recessed portions comprising a plurality of-long and short sections  --
- 11 - of different thicknesses disposed alternately along each said
recessed portion, said long sections having a thickness smaller than that
of said short sections. 5.     A slide fastener chain according to claim 2,
each of said recesses extending in a straight course. 6.     A slide
fastener chain according to claim 2, each of said recesses extending in a
zigzag course. 7.     A slide fastener chain according to claim 3, each
said recessed portion having a pair of notches extending along a pair of
corners, respectively, of the recess. 8.     A slide fastener chain
according to claim 1, each said separating region including at least two
series of discrete recesses disposed in one surface of said pair of
fastener stringers and extending transversely across said pair of fastener
stringers, walls of said recesses including fused thermoplastic synthetic
materials. 9.     A slide fastener chain according to claim 8, said
recesses of one series being substantially aligned laterally with inter-
recess portions of the other series and extending each beyond opposite ends
of a respective one of the inter-recess portions of said other series. 10.
A slide fastener chain according to claim 8, each series of said recesses
comprising a plurality of alternating long and short recesses of different
thicknesses, said long recesses of one 



series being substantially aligned laterally with inter-long-recess
portions of the other series and extending each beyond opposite ends of a
respective one of the inter-long-recess portions of said other series.
11.    A slide fastener chain according to claim 8, portions of said
fastener stringers between said two series of recesses having a thickness
greater than the thickness of said recessed portions and smaller than the
general thickness of said tapes. 12.    A slide fastener chain according to
claim 2, each said separating region including an additional pair of
longitudinally aligned recesses each disposed in the other surface of said
respective one fastener stringer and aligned with each said recess in said
one surface  of the same fastener stringer. 13.    A slide fastener chain
according to claim 8, each said separating region including at least one
additional series of discrete recesses disposed in the other surface of
said pair of fastener stringers and staggered with respect to said series
of recesses in said one surface of said pair of fastener stringers. 14.
A slide fastener chain according to claim 1, each said fastener stringer
having a plurality of element-free portions spaced at predetermined
distances along the inner longitudinal tape edge, each said recesses
extending transversely across a respective one of said element-free
portion. 15.    A slide fastener chain according to claim 8, including a
plurality of spaced thermoplastic synthetic resin strips attached to one
surface of said pair of fastener stringers, one 



of said two series of discrete recesses of each said separating region
extending transversely across a respective one of said film strips. 16.
A slide fastener chain substantially as described with reference to and as
illustrated in Figures 1 and 2 of the accompanying drawings.    -13- 17.
A slide fastener chain substantially as described with reference to and as
illustrated in Figures 1 and 2 modified as in Figure 3 of the accompanying
drawings. 18.    A slide fastener chain substantially as described with
reference to and as illustrated in Figure 4 of the accompanying drawings.
19.    A slide fastener chain substantially as described with reference to
and as illustrated in Figures 5 to 7 of the accompanying drawings. 20.    A
slide fastener chain substantially as described with reference to and as
illustrated in Figures 8 to 10 of the accompanying drawings. 21.    A slide
fastener chain substantially as described with reference to and as
illustrated in Figures 8 to 10 modified as in Figure 11 of the accompanying
drawings. 22.    A slide fastener chain substantially as described with
reference to and as illustrated in Figures 12 to 14 of the accompanying
drawings. 23.    A slide fastener chain substantially as described with 



reference to and as illustrated in Figures 15 to 17 modified as in Figures
of the accompanying drawings. 24.    A slide fastener chain substantially
as described with reference to and as illustrated in Figures 18 to 20 of
the accompanying drawings. 25.    A slide fastener chain substantially as
described with reference to and as illustrated in Figures 8 to 10 modified
as in Figure 22 of the accompanying drawings.    14 26.    A slide fastener
chain substantially as described with reference to and as illustrated in
Figures 8 to 1O modified as in Figure 22 of the accompanying drawings.    


