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This invention relates to a newami—effective— —

1. Field of the Invention:

method of reinforcing a pair of opposed fastener tapes
at and about their prospective-bottom ends, to which a
separable bottom stop assembly is to be molded, in
manufacturing a continuous separable slide fastener
chain by'injection molding coupling element rows along
confronting inner edges of the opposed fastener tapes
being continuously supplied and a separable bottom
stop assembly, which is.composed of a pin member
and a box member, on prospective bottom ends of the
fastener tapes.
2. Description of the Related Art:
Conventionally, in this type of slide fastener
with a separable bottom stop assembly composed of
a pin member and a_box member, the fastener tape
portions towhich the separable bottom stop assembly
is attached are reinforced to prevent such tapé
surfaces from being damaged. |
To this end, it has been a common practice to
stick reinforcement tape pieces such as synthetic

resin film or woven fabric to the tape surfaces.

-1 - This Sheet Has Been Rei

(L




MVETHCOD CONTI NUOUSLY REI NFORCI NG SLI DE FASTENER TAPE ENDS HAVI NG
SEPARABLE BOTTOM STCP ASSEMBLY .. o™ BACKGRCUND CF

THE INVENTION 1. Field of the Invention - R oo e

-
sse soe e ® sace hdd

However, in this reinforcing method, as dis-

N closed in, for example, Japanese Patent-Laid-Open Pub-
lication No. HEI 2-153725;'£he reinforcement tape
pieces are stuck to the fastener tapes by a reinforce-
ment tape sticking machine, whereupon the resulting
fastener tapes are fed to an injection molding machine
independent of the reinforcement tape sticking machine.
Then, in the injection molding machine, coupling
eleméht rows and a separable bottom stop are molded
in order along the confronting inner edges of the
reinforced fastener tapes.

Generally, between the reinforcement tape stick-
ing machine and the injection molding machine, small
holes are formed in the reinforced prospective bottom
end portions in an attempt to secure an increased
degree of peel strength of the separable bottom stop
assembly on the fastener tapes. Further, another solu-
tion has been proposed by, for example, West German

-Patent Specification No. 635026, in which lattice ribs
instead of the reinforcement tape pieces are molded on
the fastener tapes simultaneously with the molding of
the separable bottom stop assembly. Of course, rein-
forcement plates may be substituted for the lattice
ribs.

In still another sélution, as proposed by, for
example, Japanese Utility Model Publication No. SHO

50-10888, the prospective bottom end portions of the
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This invention relates to a new and effective nmethod of

reinforcing a pair

of opposed fastener tapes at and about their prpspecLlﬁg'bot$0n1ends :to-

whi ch a separabl e bottom stop assenbly is to be npl ddd,”

Jen n&nufactqung a

continu- ous separable slide fastener chain by ‘i nfectSh mol di’'ng coupling

el ement 10ows a&{ggegsggggﬁee&hag tapes sé&e%reatbaebqpaos%th@ttwer tapes

bei ng conti nuo

a separable bottom stop assenbly, which is

cooposed of a phgifitpbetes’] wh@euPdNbYenerallyoFpaitapee hidig cinstraisd of

of the lattice ribs are molded on the synthetic resin

treated portions.

However, according to the slide fastener chain

manufacturing method disclosed in Japanese Patent

Laid-Open Publication No. HEI 2-153725, the step of

sticking the reinforcement tape pieces to the fastener

tapes and the step of injection molding the separable -

bottom stop assembly are independent of each other and

must take place continuously for a long period in

timed relation to each other. Since the fastener tapes

would be stretched or shrunk as they are subject to a

predetermined amount of tension or are relaxed during

the individual step, it is almost impossible to match

the reinforcement tape sticking position with the

separable bottom stop molding position.

According to the slide fastener chain manufac-

turing method disclosed in West German Patent Specifi-

cation No. 635026, since the reinforced fastener tape

end portions and the separable boﬁtom'stop assembly

are molded simultaneously, no meticulous control is

required for the above-mentioned positioning, thus

improving the rate of production. However, assumin§

that the slide fastener manufactured by this method

is sewn to a garment or the like, since the reinforced

tape portion would have a thickness sharply larger than
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the fastener tapes. 2. Description of the Related Art Conventionally,. .
inthis type of slide fastener with a separabl e.battom §top assenply- + -
conposed of a pin nmenber and a box nember, the fastener ‘tape portions to_,-
whi ch the separable bottom stop assenbly is attdchéd &é"reinforced to

prevent such tapeaeusf aere fastehelNBagamaAQdwouldobkbonecRdgild, as been a

common practice to stick reinforcenent tape pieces such as synthetic resin

filmor tends to be caught by the pressure foot of a sewing
machine so that the sewing needle can be broken on
many occasions. Yet if soft molding material could be
used in an effort to avoid this breakage of the
needle, the separable bottom stop would have been too
soft for practical use.

The slide fastener chain manufacturing method
disclosed in Japanese Utility Model fublication No.
SHO 50-10888 has the same préblems with those with the
above-mentioned West German Patent and is difficult to
secure positioning accuracy as well as the method
disclosed in Japanese Patent Laid-Open Publication
No. HEI 2-153725.
SUMMARY OF THE INVENTION
it is therefore an.object of this invéntion to

provide a method of continuously reinforcing opposed
tape ends of a slide fastener.chain having a separable
botton stop; which secures an adequate degree of peel-
ing strength of the separable bottom stop with respect
to the faster tapes, also secures édequate rigidness
of the separable bottom stop, adequately reinforces
the fastener tape surfaces of the separable bottom
stop molding portion, and are free of any trouble such
as breakage of the sewing needle during sewing opera-
tion.

According to this invention, there is provided a
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woven ’abri c to the tape surfaces. However, in this reinforging nethod...
as disclosed in, for exanple, Japanese Patent LéidZCpgnﬁﬁubIPgatLon Ne: HE
2- 153725, the reinforcenent tape pieces are stuek to fhé Fasteper.tapes hy
a reinforcement tape sticking machi ne, whereupon the resulting fastener
tapes are fed methed & continitusly reimforcindeppposed sligﬁe

rei nforcement tape sticking machine. Then, in the injection nolding

machi ne, coupl ifAFtanak fapreRNds pving paraeparableohrttep gkep as-

sembly in manufacturing a separable slide fastener
chain by molding coupling element rows and then a
separable bottom stop assembly on confronting beaded
edges of the slide fastener tapes being continuously
supplied, wherein next to the molding of the coupling
element rows and separable bottom stop assembly, a fiber
hardening agent is impregnated and fixed in and about

. prospective bottom ends of ﬁhe fastener tapes.

In operation, as a pair of fastener tapes is
supplied through the molding machine, which is situated
on the upstream side, and then through a fiber hardening
agent applying and impregnating unit by, for example,

a plurality of feed rollers which are controllably
driven, a predetermined length of coupling element
rows are molded on and along confronting beaded edges'
of the fastener tapes, and simultaneously a separable
bottom stop assembly composed of a ‘pin member and a
box member and top stopé are molded on and about one
ends and the other ends of the coupling element rows,
whereupon a fiber hardening agent is applied over

and impregnated in the tape surfaces of the prospec-
tive bottom end portions by the fiber hardening agent
applying and impregnating unit.

Preferably the fiber hardener is applied to a

range slightly beyond the bottom end portions on which
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nol (gl n order along the confronting inner edges of the reinfqrced, ..
fast®ner tapes. CGeneral |y, between the reinfqrcenmsnts tape-st1ck|ng,. N
machi ne and the injection nolding machine, sma}l* hol &s® afe forned in.the

rei nforced prospective bottomend portions in an attéhpt to secure an
i ncreased degthe @epad@bld ytdidn Atddasrdinp| ks bes tiven modPedSspbl y on

the fastencr tapes. Further, another solution has been proposed by, for
exanpl e, West thdsmaasikegt enieerﬂm fdliaid ofad¥endl3xR6in i s whinhshed
as slide fasteners in a subsequent finishing station
the upper end portions of the fastener tapes are
impregnated and hardened with the fiber hardening
agent and hence are prevented from fraying.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary diagram showing, as a
typical example, a method of continuously reinforcing
opposed fastener tape ends of a slide fastener chain
having a separable bottom stop assembly according to
this invention:

FIG. 2 is a fragmentary plan view showing the
slide fastener chain after the molding has been com-
pleted;

FIG. 3 is a fragmentary plan view showing the
slide fastener chain after the tapes have been rein-
forced according to the method of this invention; and

FIG., 4 is a plan view, partly omitted, of a
slide fastener whose tapes have been reinforced
according to the method of this invention.

DETAILED DESCRIPTION

One embodiment of this invention will now be de~-
scribed in detail with reference to the accompanying
drawings. FIG. 1 is a diagram showing part of slide
fastener chain manufacturing proéesses embodying this

invention. FIG. 2 is a fragmentary.plan view of a con-
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tinuous slide fastener chain including a pair of
fastener tapes on which coupling element rows and a
separable bottom stop assembly are simultaneously molded.
FIG. 3 is a fragmentary plan view of the continuous
slide fastener chain, showing the fastener tape surfaces
of the separable bottom stop assembly forming portions
in which a fiber hardening agent has been impregnated and
fixed. In this embodiment, the coupling elements and
separable bottom stop assembly are formed of synthetic
resin. Alternatively, both the coupling element and
separable bottom stop assembly may be formed of metal,

in which case die cast molding should be substituted

for injection molding.

In FIG. 1, reference numeral 1 designates a con-
tinuous length of fastener tapes (only one shown) each
being supplied from a coiler can 2. The fastener tapes
1 are simultaneously drawn from the respective coiler
cans 2 by a plurality of controllably driven feed rol-
lers 3. and are supplied in order through an injection
molding machine 4, which is situated on the upstream
side, and a fiber hardening agent applying and impreg-
nating unit 5. In the injection molding machine 4, a
predetermined length of coupling element rows 6 are
molded on confronting beaded'edges of the two fastener
tapes 1, and simultaneously é pin member 7a and a
box member 7b are molded on ohe end portions of

the coupling element rows 6 which top stops 8 are
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-2 - auice ribs instead of the reinforcenent tape pieces are nolded on
the f@&tener tapes sinultaneously with the nold- Ihng ©of:-~t-he geparable. .
bott ofph stop assenbly. O course, reinforcenent glates ﬂay-be substltuted
for tlge lattice ribs. T s ras sae o acase e

molded on the other end portions of the coupling
"element rows 6 (FIG. 2). Then in the fiber hardening
ageht applying and impregnating unit 5, a fiber
hardening agent 9a is applied over and impregnated
in the tape surfaces at portions to whic¢h the pin
member 7a and the box member 7b have been molded,
thus forming reinforced'tape portions 9 (fIG. 3).
Since the molding technology for the coupling
element rows 6, the pin member 7a, the box member
7b and the top stops 8 by the injection molding
machine is substantially identical with that disclosed
in Japanese Patent Laid-Open_Publication No. HEI 2-
153725 and West German Patent Spedification No.
635026, its detailed description is omitted here for
clarity. Only the technology of applying the fiber
hardening agent 9a by the fiber hardening agent applying
and impregnating unit 5 will now be described.

The fiber hardening agent applying technology may

use any of various conventional methods. In the illus-
trated example, a stamping method is used. A stamping
unit 10 used in this stamping method has,. though omitted
in the drawings,_a'through-hole for: .flow of the fiber’
hardening agent 9a and an end opening of the through-
hole in which a porous elastic material such as sponge
holding the fiber hardening agent 9a is fitted. When

the arrival of the separable bottom stop assembly 7

composed of the pin member 7a and the box member 7b
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anot her solution, as proposed by, for exanple, Japanese Utility
blication No. SHO 50-10888, the prospectiwve bottionrend gorti.ons™of .
sed fastener tapes are treated by a synthetlc resism.progess, = . .
n generally E-shape ribs instead of the | attkces=rits are-nmoi-ded *on
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unit 10, an actuating instructibn is generated from a
non-illustrated control unit upon receipt of a detec-
tion signal, so that the stamping unit 10 is actuated in
such a manner that the stamping unit 10 is lowered t6 the
tape surfaces to press itlat a predetermined position.
At that time, the fiber hardening agent 2%a held in the
porous elastic material is transferred onto the tape sur-
faces and is then impregnated there to form reinforced
tape portions 9. The fiber hardening agent 9a impreg-
nated into the tapes is then hardened by a non;illustra£ed
heating unit such as a hot press or a hothair blower,
whereupon the resulting slide fastener chain will be
supplied to a subsequent station.

This invention should by no means be limited to
the stamping unit 10; for example, an ordinary spray-
ing method or a dripping method may be used. Further,
in this embodiment, aﬁ emulsion of acrylic acid ester
copolymer resin, which is generally known as a binder
for non-woven fabric, is used for the fiber hardening
.agent 9a. The invention is not limited to this substance.
But acrylic acid ester copolymer resin is resistant
against dry cleaning and weather and has adequate
softness, and so it is suitable for the fiber hardéﬁing
agent in view of drastic ch#nge.of environment as well

as convenience in sewing operation.
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nt tape pieces to the fastener tapes and the step of injection

g the separabl e bottom stop assenbly are independgnt--of each--other ----
st take place continuously for a 1long perlod in tinee, relatlon'to-- .
ther. Since the fastener tapes would be stret ched ors-shr unk-as t hray -
bj ect to a predeirertheatethednforf contbneously areinEoreingdtheng the
dual step, it is alnost inpossible to match the reinforcement tape

ng positi GPRASES thape erdsd® dosl bie sfastenti shainshaving the

separable bottom stop assembly according to this in-

vention, the range of application of the fiber hard-
ening agent 9a is preferebly positively extended slightly
beyond the separable bottom stop assembly 7 toward the
top stops 8, as shown in FIG. 3, rather than the portion
exactly where the separable bottom stop assembly 7 is
attached. In this case, since the fastener tapes 1 are
cut at a position downstream of the separable bottom

i stop assembly 7 (right end in FIG. 3) as indicated by

a phantom line L in a subsequent station, the upper

end portion of the fastener tapes are impregnated and

hardened by the fiber hardening agent 9a and hence is

. prevented from fraying.

As is apparent from the foregoing description,
according to the fastener tape end reinforcing method
of this invention, since the tépes are reinforced
after the separable bottom stop assembly is molded on
| the fastener tapes, it is possible to remarkably
reduce occurrences of faulty products, rationalize the
manufacturing processes for this type of slide
fastener chain having a separable bottom stop assemb-
ly. Since part of th fiber hardening agent applied over

the tape surfaces is sthck also to the separable bottom

stop assembly, it is possiblg to improve the adhesive

strength and the bending strength between the
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to the slide fastener chain manufacturing nethod disclosed in
n Patent Specification No. 635026, sinee {he:-rei-nforeed-fastener.,
tape endfportions and the separable bottom stop assenbly-are nelded - -.. .

neously, -no meticul ous control is requiked:for.the above~. -." ..

simulta-
nentipne

POSi iepirdhld WStV

LA} Cah PROUEEstEhER- tapledeVer,

that the slide fasteneﬁ?%ﬁ%%%%ct red by this method is sewn to
or the |ikeyith noe idréfidd Uégred 3P PAFARESsVEEl Eheave a

hardened fastener tape portions, it is possible not
only to prevent such tape end portions from being
fraying when the tapes are cut, but also to thread one
tape end portion through the slider and into the box
smoothly like the conventional art using the reinforc-
ing tape pieces. Further, by selecting a suitable sub-
stance for the fiber hardening agent, it is possible to
secure adequate softness of the tapes, eliminating the
risk that the sewing needle will be broken while the
tapes are being sewn to a garment. Furthermore, if the
range of application of the fiber hardening agent is
extended slightly beyond the separable bottom stop
assembly, it is possible to prevent the cut tape ends

of a .slide fastener as a final product from fraying..
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| arger than that of the fastener tape and woul d becone rigid,
be caught by the pressure foot of a sewi.ng jfrechi ne so.that .fhe..
dl e can be broken on many occasions. Yel'.isf $&pfl..nol dl ng. mater al
sed in an effort to avoid this breakage: of. the needl ej. £the ..°-..°
bottoghgﬁﬁp woul d have been too soft for practical use. The
ener i manuf acturing nmethod di scl osed in Japanese Uility

lication No. ,SHY 30:1038%¢ continuously reinforcing oppésed

ness sh
it | ends
sewi ng n
coul d be
separ abl

j slide fastener tape ends having a separable bottom
stop assembly in manufacturing a separable slide
fastener chain by molding coupling element rows (6)
and then a separable bottom stop assembly (7) on
confronting beaded edges of the slide fastener tapes
(1) being continuously supplied,
wherein next to the molding of the coupling ele-
ment rows (6) and separable bottom stop assembly (7).,
' a fiber hardening agent (9a) is impregnated and fixed
in and about prospective bottom ends of the fastener

tapes (1).

; i
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METHOD OF CONTINUOUSLY REINFORCING

ABSTRACT

SLIDE FASTENER TAPE ENDS HAVING

SEPARABLE BOTTOM STOP ASSEMBLY

As a pair of-fastener tapes (1) is supplied
through a molding machine (4) and then through a fiber
hardening agent applying and imprégnating unit (5), a
predetermined length of coupling element rows (6) are

' molded on and along confronting beaded edges of the
fastener tapes (1), and simultaneously a separable
bottom stop assembly (7) composed of a pin member
(7a) and a box member (7b) and top stops (8) are
molded about one ends and the other ends of the
coupling element rows (6), whereupon a fiber
hardening agent (9a) is applied over and impregnated
in the tape'surfaces of the prospective bottom end
portioﬂs by the fiber hardening agenf applying and

’ impregnating unit (7). _
(FIG. 1)
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This Sheet Has Been Replac

T

dis difficult to secure positioning accuracy:as-well -as-the--.
met hod dfscl osed i n Japanese Patent Lai d- Qpen Publlcat[on No. HEI_ -2- 158725



......

| 914

This Sheet Has

umm mm ml I lin




.OF THE INVENTION It is therefore an object of this invention to
a nmet hod of continuously reinforcing opposeq:;tdpe ené:ls- of asiide
fastengr chain having a separable bottom stop, :whi chis&cures.am adeqyatg*
degreefof peeling strength of the sepa- rable bottonmrstdp with’respe 0
the faster tapes, al so secures adequate rigidness of the separable b J%‘r
stop. adequately reinforces the fastener tape surfaces of the sepa- rabke
bottom stop nol ding portion, and are free of any

¢ 9Old
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troubl e such as breakage of the sewi ng needle during sew ng operation.- --5
According to this invention, there is provided a:.n8t hed of cont i nuously
reinforcing opposed slide f ast ener t ape ends having -a separable.hoitontshep
assenbly in manufacturing a separable slide fasténer ¢hain by nol di ng
coupling ele- nent rows and then a separabl e bottom stop assenbly on
confronting beaded edges of the slide fastener tapes being conti nuousl 15
suppl i ed, wherein next to the nolding of the
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SLIDE FASTENER TAPE ENDS HAVING e

SEPARABLE BOTTOM STOP ASSEMBLY ~ This Sheet Has Been
T
BACKGROUND OF THE INVENTION
1. Field of the Invention:

This invention relates to a new and effective
method of reinforcing a pair of opposed fastener tapes
at and about their prospective bottom ends, to which a
separable bottom stop assembly is to be molded, in
manufacturing a continuous separable slide fastener
chain by injection molding coupling element rows along
confronting inner edges of the opbosed fastener tapes
being continuously supplied and a séparable bottom
stop assembly, which is.composed of a pin member
and a box meﬁber, on prospective bottom ends of the
fastener tapes.

2. Description of the Related Art:

Conventionally, in this type of slide fastener
with a separable bottom stop‘assembly composed of
a pin member and a.box member, the fastener tape
portions towhich the separable bottom stop assembly
is attached are reinforced to prevent such tapé |
surfaces from being damaged.

To this end, it has been a common practice to
stick reinforcement tape pieces such as synthetic

resin film or woven fabric to the tape surfaces.
Thig is the replaoemef'rt- sheet
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beaded edges of the fastener tapes, and sinultaneously a separable bottom
st 0p assenbly conposed of a pin nenber and a box nenber and top stops are
nol ded on“and about one ends and the other ends of the coupling el ement
rows, whereupon a fiber hardening agent is applied over and inpregnated in
the tape surfaces of the prospective bottomend portions by the fiber

hardenlng agent appl yi ng and i npregnatrng unit. Preferably the fiber

har dener 'is applied t
. PP 9 gWéggge Sllgﬁls relnfor01ng method as dis-

closed in, for example, Japanese Patent Laid-Open Pubé
lication No. HEI 2-153725, the reinfércement tape
pieces are stuck to the fastener tapes by a reinforce-
ment tape sticking machine, whereupon the resulting
fastener tapes are fed to én injection molding machine
independent of the reinforcement tape sticking machine.
Then, in the injection molding machine, coupling
element rows and a separable bottom stop are molded
in order along the confronting inner edges of the
reinforced fastener tépes. .

| Generally, between the reinforcement tape stick-
ing machine and the injéction molding machine, small
holes are formed in the reinforced prospective bottom
end portions in an attempt to secure an increased
degree of peel strength of the separable bottom stop
assembly on the fastener tapes. Further, another solu-
tion has been proposed by, for example, West German
-Patent Specification No. 635026, in which lattice ribs
instead of the reinforcement tape pieces are molded on
the fastener tapes simultaﬁeously with the molding of
the separable bottom stop assembly. Of course, rein-
forcement plétes may be substituted for the lattice
ribs. |

In still another sblution, as proposéd by, for

example, Japanese Utility Model Publication No. SHO

50-10888, the prospecti#e bottom end portions of the

This Sheet Has Been Reﬂlaced This is the replacement sheet
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beyond the bottom end portions on which the separable bottom™Stop assenmbiy
is"to be nolded. kn.this case, when the slide-fastener chainifh fdnlbe BAGSlerPeplaced

slide fasteners in a sub- sequent finishing station the upper
of .t he fastener tapes are inpregnated and hardened with the fi b Im lwl ’Iiml
agent and hence are prevented from fraying.

opposed fastener tapes ari treated by a synthetic

resin process, whereupon generally E-shape ribs instead
of the lattice ribs are molded.on the synthetic resin
treated portions.

However, according to the slide fastener chain
manufacturing method disclosed in Japanese Patent
Laid-Open Publication No. HEI 2—153725, the step of
sticking the reinforcement tape pieces to the fastener
tapes and the step of injection molding thg separable
bottom stop assembly are'independent of each other and
must take place continuously for a long periéd in
timed relation to each other. Since the fasteﬁer tapes
would be stretched or shrunk as they are subject to a
predetermined amount of tension or are relaxed during
the individual step, it is almost impossible to match
the reinforcement tape sticking_position with the
separable bottom stop molding position.

According to the slide fastener chain manufac-
turing method disclosed in West German Patent Specifi-
cation No. 635026, since the reinforcéd fastener tape
end -portions and the éeparabie boftom'stop assembly
are molded simultaneously, no meticulous control is
required for the above-mentioned positioning, thus
improving the rate of production. However, assuming
that the slide fastener manufactured by this method
is sewn to a garment or the liké, éince the reiﬁforced

tape portion would have a thickness sharply larger than

This is the repiacememnt sheet
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_4._
that of the fastener tape and would beéome rigid, it
tends to be-caught by the pressure foot of a sewing
machine so that the sewing needle can be broken on
many occasions. Yet if soft molding material could be
used in an effort to avoid this breakage of the
needle, thelseparable bottom stop would have been too
soft for éractical use.

The slide fastener chain manufacturing method
disclosed in Japanese Utility Model fublication No.
SHO 50-10888 has the same ﬁrbblems with those with the
above-mentioned West German Patent and is difficult to. ; -
secure positioniné accuracy as well as the.method |
disclosed in Japanese Patent Laid-Open Publication
No; HEI 2-153725. o

SUMMARY OF THE INVEN?ION

it is therefore an.object of this invention to
provide a method of continuously reinforcing opposed
tape ends of a slide fastener chain having a separable
bottom stop,'which secures an adequate degree of peel-
ing strength of the separable bottom stop with respect
to the faster tapes, also secures adequate rigidness
of the separable bottom stop, adequately reinforces
the fastenef tape surfaces of the separable bottom
stop molding portion, and are free of any trouble such
as breakage of the sewing ﬁeeale during sewing opera-
tion. |

According to this invention, there is provided a

This Sheet Has Been RTlaced This i the replacement steet
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BRI EF DESCRI PTFON OF THE DRAWNGS FIG 1 is a fragmentary-di agram
showi‘ng, as a typical exanple, a nethod of continuously reinforcing opposed
fastener tape ends of a slide fastener chain having a scpa- rable bottom

stop assenbly according to this invention; FIG 2 is a fragnentary plan.
view showi ng the slide fastener chain after the nol ding has been conpl et ed;
-5 - :

method of continuocusly reinforcing opposed slide
fastener tape ends having a sepérable bottom stbp as-
sembly in manufacturing a separable slide fastener
chain by molding coupling.element rowé.and then a
separable bottom stop assembly on confronting beaded
edges 6f the slide fastener tapes being continuously
supplied, wherein next to the molding of the coupling
element rows and separable bottom stop assembly, a fiber
hardening agent is impregnated and fixed in and about
prospective bottom ends of the fasténer tapes.

In operation, as a pair of fastener tapesfis
supplied tﬁrough the molding machiﬁe, which is s;tuated
on the upstream side, and then through a fiber haﬁdgning
agent applying and impregnating unit by, for example,

a plurality of feed rollers which are controllabiy
driven, a predetermined length of coupling element
rows are molded on and along confronting beaded édges'
of the fastener tapes, and simultaneously a separable
bottom stop assembly composed of a-pin_member and a
box member and top sﬁopé are molded on and about one
ends and the other ends of the coupling element rows,
whereupon a fiber hardening agent is applied over
and impregnated in the tape surfaces of the prospec-
. tive bottom end portions by the fiber'hardening agent
applying and impregnating unit.
Preferably the fiber hardener is applied to a

range slightly beyond the bottom end portions on which
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FIG 3 is a fragnmentary plan view show ng the slide fastener. chain after
the tapes have been reinforced according to the nmethod of this invention;
and FIG 4 is a plan view, partly omtted, of a slide fastener whose

t apes ‘have been reinforced according to the nmethod of this invention.
DETAI LED DESCRI PTION  One enbodi nent of thIS |nvent|on mnll now be
descri bed '

the separable bottom stop assembly is to be molded. In
this case, when the slide fastener chain is finished
as slide fasteners in a subsequent finishing station
the upper end portions of the fastener tapes are
impregnated and hardened with the fiber hardening
agent and hence are prevented from fraying.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary diagram showing, as a
typical example, a method of continuously reinforcing
opposed fastener tape ends of a slide fastener chain
having a separable bottom stop assembly according to -
this invention; |

FIG. 2 is a fraémentary plan view showing the
slide fastener chain after the molding has been com-
pleted;

FIG. 3 is a fragmentary plan view showing the
slide fastener chain after the tapes have been rein-
forced according to the method of this invention; and

FIG. 4 is a plan view, partly omitted, of a
slide fastener whose tapes have been reinforced
according to the method of this invention.

- DETAILED DESCRIPTION

One embodiment of this invention will now be de-
scribed in detail with reference to the accompanying
drawings. FIG. 1 is a diagram showing part of slide
fastener chain manufacturing processes embodying this

“invention. FIG. 2 is a fragmentary plan view of a con-
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in detail w.th reference to the acconpanying drawi.ngs. FIG I s a diragram
showi ng part of slide fastener chain manu- facturing proceSﬁﬁgmggh%Q%&nglmmd

this invention. FIG 2 is a fragnentary plan view of a contl
fastener chain including a pair of fastener tapes on which ¢ Huﬂl
rows and a separable bottom stop assenbly are sinulta- neousl

3 is a fragnentary plan view of the cemttknuous slide fastener chain,

showi ng the fastener tape surfaces of the separable bottom stop assenbly
formn
J tinuous slide fastener chain including a pair of

fastener tapes on which coupling element rows and a
separable bottom stop assembly are simulﬁaneously molded.
FIG. 3 is a fragmentary plan view of the continuous
slide fastener chain, showing the fastener tape surfaces
of the separable bottom stop assembly forming portions
in which a fiber hardening agent has been impregnated and
fixed. In this embodiment, the coupling elements and
separable bottom stop assembly are formed of synthetic
resin. Alternatively, both the couplinrg element and
separable bottom stop assembly may be formed of metal,

in which case die cast molding should be éubstituted

for injection molding.

In FIG. 1, reference numerai 1 desigﬁates a con-
tinuous length of fastener tapés (only one shown) each
being supplied from a coiler can 2. The fastener tapes
1l are 51mu1taneously drawn from the respectlve coiler
cans 2 by a plurality of controllably driven feed rol-
lers 3 and are supplied in order through an injection
molding machine 4, which is situated on the upstream
side,_ and é fiber hardenihg agent applying and impreg-
nating unit 5. In the injection molding machine 4, a
predetermined length of coupling element rows 6 are
molded on confronting beaded edges of the two.fasteher
tapes 1, and simultaneously a pin member 7a.and a
box member 7b are molded on one end portions of

the coupling element rows 6 which top stops 8 are
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por__ti_ons in which a fiber har_deni ng agent has been tnpreg- nated—and fixed.—
assenbly are 1ormed of synthet!d resin. Alternatively. both ?ﬁ\‘fss i e e Keplad
el enent and separabl e bottom stop assenbly may be forned of ma_ﬂ nn“m\mmem‘
case di e cast nolding should be substituted for injection noldi
FIG 1, reference nuneral 1 designates a continuous |ength of fastener
tapes (only one shown) each being s8p= _
molded on the other end portions of the coupling
"element rows 6 (FIG. 2). Then in the fiber hatdening
agent applying and impregnating unit 5, a fiber
hardening agent 9a is applied over and'iméregnated
in the tape surfaces at portions to whic¢h the pin
member 7a and the box member 7b haye been molded,
thﬁs forming reinforced tape portions 9 (fIG. 3).

Since the molding technology for the'coﬁpling
element rows 6, the pin member 7a, the box member
7b and the top stops 8 by the injection molding
machine is substantially identical with that disclosed
in Japanese Patent Laid-Open fublication No. HEI 2-
153725 and West Gérman Patent Specification No.

635026, its detailed'description is omitted here for
clarity. only the technology of applying the fiber
hardening agent 9a by the fiber hardening agent applying
and impregnating unif 5 will now be described.

The fiber hardening agent applying technology may
use any of various conventional methods. In the illus-
trated example, a stamping method is used. A stamping
unit 10 used in this stamping method has,. though omitted
in the_drawings, a through-hole for:.flow of the fiber’
hardening agent 9a and an end épening of the through-
hole in which.a porous elastic material such as sponge
holding the fiber hardening agent 9a is fitted. When

the arrival of the separable bottom stop assembly 7

_compoéed of the pin member 7a and the box member 7b
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plied froma coiler can 2. The fastener tapes 1 arc simlta: neously drawn
fromthe respective coiler cans 2 by a plurality of controllably driven
feed rollers 3 and are sup- plied in order through an injection nolding
machine 4, which is situated on the upstream side, and a fiber hardening
agent applying and inpregnating unigt-5. In the injection nol ding machi ne 4,
a predetermned I ength of coupling elenent rows 6 are nol ded on confronting

beaded edges qft the stamping position is detected by a photo-
electric detector 11 situated upstream of the stamping
unit 10, an actuating instruction is generated from a
non-illustrated control unit upon receipt of a detec-
tion signal, so that the stamping unit 10 is actuated in
such a manner that the stamping unit 10 is lowered to the
tape surfaces to press it at a predetermined position.
At that time, the fiber hardening agent %a held in the
porous elasfic matérial is.tranéferred onto the tape sur-
faces and is then impregnated'there to form reinforced
tape portions 9. fhe fiber hardening agent 9a impreg-
nated into the tapes ié'then hardened by a nén-illustrated-
heating unit such as a hot press or a hot.air blower,
whereupon the resulting slide fastenér chain will be
supplied to a subsequent station.

This invention should by no ﬁeans be limited to
the stamping unit ld; for example, an ordinary sprﬁy—
ing method or a dripping method may be used. Further,
in this embodiment, an emulsion of acrylic acid ester
copolymer resin, which is generally known as a binder
for non-woven fabric, is used for the fiber hardening
.agent 9a. The invention is not limited to this substance.
But acrylic acia ester copolymer resin is resistant
against dry cleaning and weather and has adequate
softness, and so it is suitable for the fiber hardéﬁing
ageﬁt in view of drastic change of environment as well

as convenience in sewing operation.
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heet Has Been Reilaced Thig is the rapiaocemem sheet

0 ... oo wees



_10_

- In the method for continuously reinforcing the
opposed tape ends of a slide fastener chain having the
separable bottom stop assembly according to this in-
vention, the range-of application of the fiber hard-
ening agent 9a is preferebly positively extended slightly
beyond the separable bottom stop assembly 7 toward the
top stops 8, as shown in FIG. 3, rather than the portion
exactly where. the separablé bottom stop assembly 7 is
attached. In this case, since the fastener tapes 1 are
cut at a position downstream of the separable bottom
stop assembly 7 (right end in FIG. 3) as indicated by
a phantom line L in a subsequent station, the upper
end portion of the fasténér tapes are impregnated and
hardened by the fiber hardening agent %a and hence is
prevented from fraying. _

As is apparent from the foregoing description,
according to the fastener tape end reinforcing method
éf this invehtion, since the tapes are reinforced
after the separable bottom stop'assembly is molded on
the fastener tapes, it is possible to remarkably
reduce occurrences of faulty products, rationalize the
manugactufing processes for this type of slide
fastener chain having a separable bottom stop assemb-
ly. Since ?art of th fiber hardening agent applied over
the tape surfaces is stuck also to the separable bottom
stop assembly, it is possible to improve the adhesive

strength and the bending strength between the
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the two fastener tapes 1, and sinultaneously a pin nmenber 7a and a box
nmefrber 7b are nol ded on one end portions of the coupling elenent rows 6
whi ch top stops 8 are nolded on the other end portions of the coupling
element rows 6 (FIG 2). Then in_%ﬁe_fiber hardgning agent applying and
separable bottom stop assembly and the fastener tapes.
With an increased degree of hardness of the
hardened fastener tape portions, it is possible not
only to prevent such taﬁe end portions from being
fraying when the tapes are cut, but also to thread one
tapé end portion through the slider and into the box
smoothly like the conventional art using the reinforc-
ing tépe pieces. Further, by selecting a suitable sub-
'stance for the fiber hardening agent, it is possibie to
secure adequate softness of the tapes, eliminating the
risk that the sewing needle will be broken while the
tapes are being sewn to a garment. Furthermore, if the
range of application of the fiber hardening agent is
extended slightly beyond the separéble bottom stop

assembly, it is poésible to prevent the cut tape ends

of a .slide fastener as a final product froﬁ fraying..

- -—/
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i npregnating unit 5, a fiber hardening agent 9a is applied over and

I npregnated in the tape surfaces at portions to which the pin nenber 7a and
t he box nenber .7b have been nol ded, thus formng reinforced tape portions 9
(FIG 3). Since the nol ding technol ogy for the coupling el enent rows 6,
the pin nenber 7a, the box nmenber 7b and the top stops 8 by the injection
nol di ng machine is substantially identical with that disclosed in Japanese
Pat ent Lai d- Open Publication No. HEl 2-153725 and West Gernman Pat ent

...12._

bLAIM: |

1. A method of continuously reinforciﬁg opposed
slide fastener tape ends having a separable bottom
stop assembly in manufacturing a separable slide
fastener chain by molding coupling element rows (6)
and then a separable bottom stop assembly (7) on
confronting beaded edges of the slide fastener tapes
(1) being continuously supplied,

wherein next to the molding of the coupling ele-
ment rows (6) and separablé bottom stop assembly (7),
a fiber hardening agent (9a)-i§ impregnated and fixed
in and about prospective bottom ends of the fastener

tapes (1).

— R
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Speci fication No. 635026, its detailed description is omtted here for
clarity. Only the technol ogy of applying the fiber hardeni ng agent 9a by
the fiber hardening agent applying and inpregnating unit 5 will now be
descri bed. - The fiber hardeni-ng agent applying technology may use any of
various conventional nmethods. In the illustrated exanple, a stanping method
Is used.. A stanping unit' 10 used in this stanping nethod has, though
onmitted in the drawi ngs, a through-hole for flow of the fiber hardening

’ -13 - - '

THIS SHEET HAS BEEN
ABSTRACT REPLACED

METHOD OF CONTINUOUSLY REINFORCING
SLIDE FASTENER TAPE ENDS HAVING

SEPARABLE BOTTOM STOP ASSEMBLY

As a pair of fastener tapes (1) is supplied
through a molding machine (4) and then through a fiber
hardening agent applfing and impregnating unit (5), a
predetermined length of couplihg element rows (6) are
molded on and along confronting beaded edges of the
fastener tapes (1), and simultaneously a separable
bottom stop assembl& (7) composed of a pin member
(7a) and a box member (7b) and top stops (8) are
molded about one ends and the other ends of the
coupling element rows (6), whereupon a fiber
hardening agent (9a) is applied over and impregnated
in the tape‘surfaces of the prospeétive bottom end
portioﬂs by the fiberx hardening agent applying and
impregna£ing unit (7). | ‘

(FIG. 1)
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agent’ 9a and an end openi ng of ‘the t hrough-hole in which a porous el astic
mat-eri al such as sponge holding the fiber hardening agent 9a is fitted.

Wien the arrival of the sepa- rable bottom stop-assenbly 7 conposed of the
pi A menber 7a and the box nmenber 7b at the stanping position is detected by
a photoel ectric detector 11 situated upstreamof the stanping unit 10, an
actuating instruction is generated froma non-illustrated control unit Upon

recei pt of a detec- tion signal, so that the stanping unit 10 is actuated
i n such : : o .
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a manner that the stanping unit 10 is |lowered to t:he tape surfaces to press
it -at a predeternined position. At that tine, the fiber hardening agent 9a
held in the perous elastic material is transferred onto the tape surfaces
ane is then inpregnated thereto formreinforced tape portions' 9. The fiber
har deni ng agent 9a inpregnated into the tapes is then hardened by a

non-illustrated heating unit such as a hot press or a hot air bl ower ,
wher eupon the resulting slide fastener chal n wll be supplied to a
subsequent station. )
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This invention should by no nmeans be limted to the stanping unlt 10; for
exanple an ordinary spraying method or a drlpplng nmet hod may be used.
Further, in this enbodi-
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ment a. 1 ' er copolyner resin, which is gen ra??qq —°
, e 0 8 vt e o y i i i
known as LREP(A 1\5'1 8 Hwuver$¢ c, ?

3
T

E br
ﬂ escnptxon pa ec S to paged'?....
4} Claim(s) pgged |

ﬂ Drawing(s) : paged /ﬁto pagedgé
[ Abstract : paged . to paged .

METHOD OF CONTINUOUSLY
REINFORCING SLIDE FASTENER TAPE
ENDS HAVING SEPARABLE BOTTOM STOP
ASSEMBLY

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a new and effective method of .
reinforcing a pair of opposed fastener tapes at and about”
their prospective bottom ends, to which a scparable bottom
stop assembly is to be molded, in manufacturing a continu-
ous separable slide fastener chain by injcction molding
coupling elcment rows along confronting inncr edges of the
opposed fastener tapes being continuously supplied and a
separable bottom stop assembly, which is composed of a pin
‘member and a box member, on prospective bottom ends of .
the fastener tapes.

2. Description of the Related Art

; Conventionally, in this type of slide fastencr with a
separable bottom stop assembly composed of a pin member
‘and a box member, the fastener tape portions to which the
separable bottom stop assembly is attached arc reinforced to
prevent such tape surfaces from being damaged.

To this end, it has becn a common practice to stick
reinforcement tape pieces suchi as synthetic resin film or
woven fabric to the tape-surfaces.

However, in this reinforcing method, as disclosed in, for -
examplc, Japanesc Patent Laid-Open Publication No. HEI -
2-153725, the reinforcement tape pieces are stuck to the
‘fastencr tapes by a reinforcement tape sticking machine,
whercupon the resulling fastener tapes are fed to an injection
molding machine independent of the rcinforcement tape
sticking machine. Then, in the injection molding machine,
coupling element rows, and a separable bottom stop are
molded in order along the confronting inner edges of the
reinforced fastcner tapes.

Generally, between the reinforcement tape sticking
-machinc and the injection moldmg machine, small holes are
formed in the reinforced prospective bottom end portions in
an altempt to securc an incrcased degree of peel strength of
the scparable bottom stop assembly on the fastencr tapes.
Further, another solution has been proposed by, for examplc. .
West German Patent Specification No. 635026, in which

This is the replacement sheet
9 1 0CT 1997

Date:



is used for the fiber hardening agent 9a. The invention is not limted to
this substance. But acrylic acid ester copolyner resin is resistant against
dry cl eaning and weat her and has adequate softness, and so it is suitable
for the fiber hardening agent in view of drastic change of environnent as
wel | as conveni ence in sew ng operation. In the nmethod for continuously
reinforcing the opposed tape ‘ends of a slide fastener chain having the
separabl e bottom stop assenbly according to this invention, the range

-2-

lattice ribs instead of the reinforcement tape pieces arc
Imolded on the fastener tapes simultaneously with the mold-
ling of the scparable bottom stop assembly. Of course,
reinforcement plates may be substituted for the lattice ribs.

In still another solution, as proposed by, for example,
Japanese Utility Model Publication No. SHO 50-10888, the
prospective boltom cnd portions of the opposed fastener
#  lapes are treated by a synthelic resin process, whereupon
generally E-shape ribs instead of the lattice ribs are moldcd
on the synthetic resin treated portions.

. However, according to the slide fastener chain manufac-
turing method disclosed in Japanese Patent Laid-Open Pub-
lication No. HEI 2-153725, the step of sticking the rein-
forcement tape pieces to the fastener tapes and the step of
injection molding the separable bottom stop assembly are
independent of each other and must take place continuously
for a long period in timed relation to each other. Since the
fastener tapes would be streiched or shrunk as they are
isubject to a predetermined amount of tension or are relaxed
iduring the individual step, it is almost impossible to match
the reinforcement tape sticking position with the separable
botiom stop moldmg position.

Accordmg to the slide fastener chain manufacturing
method disclosed in West German Patent Specification No.
635026, since the reinforced fastencr tape end portions and
the separable bottom stop assembly arc molded simulta-
neously, no meticulous control is required for the above-
mentioned positioning, thus improving the rate of produc-

-tion. However, assuming that the slide fastener

_manufactured by this method is sewn to a garment or the
‘like, since the reinforced tape portion would have a thick-
ness sharply larger than that of the fastener tape and would
become rigid, it lends to be caught by the pressure fool of a
sewing machine so, that the sewing needle can be broken on
many occasions. Yet if soft molding material could be uscd
in an effort to avoid this breakage of the needle, the °
separable bottom stop would have been too soft for practical
use.

The slide fastener chain manufacturing method disclosed
in Japanese Utility Model Publication No. SHO 50-10888
has the same problems with those with the above-mentioned
West' German Patent and is difficult to secure positioning
accuracy as well as the method disclosed in Japanese Patent
Laid-Open Publication No. HEI 2-153725
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of application of the fiber hardening agent 9a is preferebly positively
extended slightly beyond the separable bottom stop assenbly 7 toward the
top stops 8, as shown in FIG 3 rather than the portion exactly where the
separabl e bottom stop assenbly 7 is attached. In this case, since the
fastener tapes 1 are cut- at a position downstream of the separable bottom
stop assenbly 7 (right end in FIG 3) as indicated by a phantomline L in a
subsequent station, the upper end portion of the fastener tapes are
|npregnated and har dened

_3...

SUMMARY OF THE INVENTION

It is therefore an object of this inveation lo provide a
method of continuously reinforcing opposed tape ends of a
slide fastener chain having a separable bottom stop, which
securcs an adequate degree of peeling strength of the sepa-
rable bottom stop wilh respect to the faster tapes, also’
secures adequate rigidness of the separable bottom stop,
adequately reinforces thefastencr tape surfaces of the sepa-
rable bottom stop molding portion, and arc frce of any
trouble such as breakage of the sewing necdle during sewing
operation.

According to this invention, t.hcrc is provided a method of
~ continuously reinforcing opposed slide fastener tape ends
having a separable bottom stop assembly in manufacturing
a separable slide fastener chain by molding coupling ele-
ment rows and then a separablc bottom stop assembly on
confronling beaded edges of the slide fastener tapes being
continuously supplied, whercin next to the molding of the -
coupling element rows and separable bottom stop assembly,
a fiber hardening agent is impregnated and fixed in and about
prospective bottom ends of the fastener tapes.

In operation, as a pair of fastenér tapes is supplied through
the molding machine, which is situated on the upstream side,
and then through®a fiber hardening agent applying and
impregnating unit by, for example, a plurality of feed rollers
which are controllably driven, a predetermincd length of
coupling element rows are molded on and along confronting
beaded edges of the fastener tapes, and simultaneously a
separable bottom stop assembly composed of a pin m¢mber
and a box member and top stops are molded on and about
one ends and the other ends of the coupling clement rows,
whercupon a fibcr hardening agent is applied over and
impregnated in the tape surfaces of the prospective boltom
end portions by the fiber hardening agent applying and
impregnating unit.

Preferably the fiber hardener is applied to a range slightly
beyond the bottom end portions on which the separable
bottom stop assembly is to be molded. In this case, when the
slide fastener chain is finished as slide fasteners in a sub-
sequent finishing station the upper end portions of the
fastener tapes are impregnaled and hardened with the fiber
hardening agent and hence are prevented from fraying.
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by the fiber hardening agent 9a and hence is prevented-from fraying. As
ks apparent fromthe foregoi ng description, according to the fastener tape
end reinforcing nethod of this invention, since the tapes are reinforced
after the separable bottom stop assenbly is nolded on the fastener tapes,
It is possible to remarkably reduce occurrences of faulty products and to
rationalize the manufacturing processes for this type of slide fastener
chai n having a separabl e bottom stop assenbly.

_4_

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a [ragmentary diagram showing,-as a typical
example, a mecthod of continuously reinforcing opposed
fastener tape ends of a slide fastener chain having a scpa-
rable botlom stop assembly according to this invention;

FIG. 2 is a fragmentary plan vicw showing the slide
fastener chain after the molding has been completed;

FIG. 3 is a fragmentary plan view showing the slide
fastencr chain after the tapes have been reinforced according
to the method of this invention; and

FIG. 4 is a plan view, partly omitted, of a slide faslcncr.
whosc tapes have been reinforced according to the method
of this invention. :

DETAILED DESCRIPTION

One embodiment of this invention will now be described
in detail with reference to the accompanying drawings. FIG.
1 is a diagram showing part of slide faslener chain manu-
facturing proccsses embodying this invention. FIG. 2 is a
fragmentary plan view of a continuous slide fastener chain
including a pair of fastener tapes on which coupling element
rows and a separable bottom stop assembly are simulta-
ncously molded. FIG. 3 is a fragmentary plan view of the
continuous slide fastener chain, showing the fastener tape
surfaces of the separable bottom stop assembly forming
portions in which a fiber hardening agent has been impreg-
nated and fixed. In this embodiment, the coupling elements
and scparable bottom stop assembly are formed of synthetic
resin. Alternatively, both the coupling element and separable
bottom stop assembly may be formed of metal, in which
case die cast molding should be substituted for injection
molding.

In FIG. 1, reference numeral 1 designates a- continuous
length of fastener tapes (only one shown) each being sup-
plied from a coiler can 2. The fastener tapes 1 arc simulta-
neously drawn from the respective coiler cans 2 by a
plurality of controllably driven feed rollers 3 and are sup-
plied in order through an injection molding machine 4,
which is situated on the upstream side, and a fiber hardening
agent applying and impregnating unit 5. In the injection
molding machine 4, a predetermined length of coupling
clement rows 6 are molded on confronting beaded edges of

Thig is the replacement sheet

Date 3 1 0CT 1997



Since part of the fiber hardening agent applied over the tape surfaces is
stuck also to the separable bottom stop assenbly, it is possible to inprove
t he adhesive strength and the bending strength between the separable bottom
stop assem bly and the fastener tapes. Wth an increased degree of

har dness of the hardened fastener tape portions, it is possible not only to
prevent such tape end portions fromfrayi ng when the tapes are cut, but
also to thread one tape end portion through the slider and

-5~

the two fastener tapes 1, and simultaneously a pin member
7a and a box member 75 arc molded on one end portions of
the coupling element rows 6 which top stops 8 arc molded
on the other end portions of the coupling element rows 6
(FIG. 2). Then in the fiber hardening agent applymg and
impregnating unit 5, a fiber hardening agent 9a is applicd
over and impregnated in the tape surfaces at portions to
which the pin member 7a and the box member 75 have been
molded, thus forming reinforced tape portions 9 (FIG. 3). :

Since the molding technology for the coupling element.
rows 6, the pin member 7a, the box member 7b and the top
stops 8 by the injection molding machine is substantially
identical with that disclosed in Japanese Patent Laid-Open
Publication No. HEI 2-153725 and West German Patent
Specification No. 635026, its detailed description is omitted
here for clarity. Only the technology of applying the fiber
hardening agent 9a by the fiber hardening agent applying
and impregnating unit § will now be described. -

-- The fibet hardening agent applying technology may use
“any of various conventional methods. In the-illustrated
cxamplc. a stamping method is used. A stamping unit’ 10
used in this stamping method has, though omitted in the

'drawmgs. a lhrough-hole for flow of the fiber hardcmng
agent 9a and an cnd opening of the through-hole in which a
porous clastic material such as sponge holding the fiber
hardening agent 9a is fitted. When the arrival of the sepa-
rable bottom stop assembly 7 composed of the pin member
7a and the box member 7b at the stamping position is
detccted by a photoelectric detector 11 situated upstream of
the stamping unit 10, an actuating instruction is generated
from a non-illustrated control unit upon receipt of a detec-
tion signal, so that the slamping unit 10 is actuated in such-
a manner that the stamping unit 10 is lowered to the tape
surfaces lo press it at a predetermined posmon At that time,’
the fiber hardening agent 9a held in the porous clasﬂcl
material is transferred onto the tape surfaces and is then
impregnated there to form reinforced tape portions 9. The
fiber hardening agent 9a impregnalted into the tapes is then.
hardened by a non-illustrated heating unit such as a hot press.
or a hot air blower, whereupon the resulting slide fastener,
chain will be supplied to a subsequent station.

This invention should by no means be limited to the
stamping unit 10; for example, an ordinary spraymg method
or a dripping method may be used. Further, in this cmbodl- :
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into the box snmoothly like the conventional art using the reinforcing tape
pi eces. Further, by selecting a suitable substance for the fiber hardening
agent, it is possible to secure adequate softness of the tapes, elimnating
the risk that the sewing needle will be broken while the tapes are being
sewn to a garnent. Furthernore, if the range of application of the fiber
har deni ng agent is extended slightly

_6_

ment, an emulsion of acrylic acid ester copolymer resin,
which is gencrally known as a binder for non-woven fabric,
is used for the fiber hardening agent 9a. The invention is not ,
limited to this substance. But acrylic acid ester copolymer
resin is resistant against dry cleaning and weather and has
adcquatc sofmcss. and so it is suitable for the fiber hardening
agent in view of drastic change of environment as well as
" convenience in sewing operation. :

In the method for continuously rcmforcmg the opposed
lape ends of a slide fastener chain having the scparable
bottom stop assembly according to this invention, the range
of application of the fiber hardening agent 9a is preferebly
positively extended slightly beyond the separable bottom
stop assembly 7 toward the top stops 8, as shown in FIG. 3:
rather than the poruon exactly where the separablc boltom
stop assembly 7 is attached. In this case, since the fastener
tapes 1 are cut at a posilion downstream of the scparable
bottom stop assembly 7 (right end in FIG. 3) as indicated by
a phantom line L in a subsequent station, the upper end
portion of the fastener tapes are 1mpregnatcd and hardened
by the fiber hardening agent 9a and hence is prevented from
fraying.

As is apparent from the foregoing dcscnpuon. according -

to the fastener tape end reinforcing method of this invention,
since the tapes arc reinforced after the scparable bottom stop’
asscmbly is molded on the fastener tapes, it is possible to
remarkably ‘reduce occurrences of faulty products and to
rationalize the manufacturing processes for this type of slide
fastener chain having a separable bottom stop assembly,
Since parl of the fiber hardening agent applied over the tape
surfaces is stuck also to the separable bottom stop assembly,

.it is possible to improve the adhesive strength and the
bending strength between the separable bottom stop assem-
bly and the fastener tapes.

With an increased degree of hardness of the hardened

- fastener tape portions, it is possible not only to prevent such:
tape end portions from fraying when the tapes are cut, but
also to thread one tape end portion through the slider and
into the box smoothly like the conventional art using lhe
reinforcing tape pieces. Further, by sclcchng a sullable
substance for the fiber hardening agent, it is. possible to
securc adequale softness of the tapes, eliminating the risk
that the scwing needle will be broken while the tapes are
being sewn lo a garment. Furthermore, if the range of
application of the fiber hardening agent is extended slightly
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beyond the separable bottom stop assembly, it is possible to
prevent the cut Lape ends of a slide fastencr as a final product
from fraymg :

What is claimed is: :

1. A method of continuously reinforcing opposcd slide .
fastener tape ends having a separablc boltom stop assembly
in manufacturing of a scparable slide fastener chain by
molding coupling clement rows and a separable boltom stop
assembly on confronting beaded edges of the slide fastener
tapes being continuously supplied, comprising the steps of:

drawing a conl.inuo’us train of connccted slide fastcner

tapes’in a processing direction;

injection molding couplmg element rows and a separable

bottom stop assembly simultaneously at a molding
station; and .
downstream of the molding station, impregnating a heat
activated fiber hardening agent into the fastener fapes in
a narrow band across the tape which includes the
bottom stop assembly. - _
2. The method according to claim 1 comprising the further
step of culting and separating adjacent slide fastcner tapes al
a cut line, and wherein said narrow band extends across said
cut line between adjaccnt fastener tapes.

* * * * N
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beyond the separable bottom stop assenbly, it is possible to prevent the
cut tape ends of a slide fastener as a final product from fraying.
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beyond the separable bottom stop assembly, it is possible to
prevent the cut tape ends of a slide fastener as a final product
from fraying.

What is claimed is: :

1. A method of continuously reinforcing opposed slide .
fastener tape ends having a separable bottom stop assembly
in manufacturing of a scparable slide fastcner chain by
molding coupling element rows and a scparable boliom stop
assembly on confronting beaded edges of the slide fastener
tapes being continuously supplied, comprising the steps of:

drawing a continuous train of connected slide fastener

tapes’in a processing direction;

injection molding couphng element rows and a separable

bottom stop assembly simultaneously at a molding
station; and

downstream of the molding station, impregnating a heat
activated fiber hardening agent into the fastener fapes in
a narrow band across the tape which includes the
bottom stop assembly.
2. The method according to claim 1 comprising the further
step of cutting and separaling adjacent slide fastener lapes at
“acut line, and whercin said narrow band extends across said
cut line between adjacent fastener tapes.
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CLAI M5 1. A nethod of continuously reinforcing opposed slide fastener -
t.ape ends having a separable bottom stop assenbly in manufacturing of a
separabl e slide fastener chain by nolding coupling el enent rows and a
separabl e bottom stop assenbly on confronting beaded edges of the slide
fastener tapes being continuously supplied, conprising the steps of:
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drawi ng a continuous train of connected slide fastener: tapes in a
processi ng direction; I njection nolding coupling elenent rows and a
separ abl e bottom stop assenbly sinultaneously at a nolding station;
and downstream of the nolding station, inpregnating a heat activated
fiber hardening agent into the fastener tapes in a narrow band across
the tape which includes the bott om st.op-assenbl y. .

FIG. 4
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2. The nethod according to claim1 conprising the further step of cuPas s

and separating adjacent slide fastener tapes at a cut line, and wherein
sai d narrow band extends across said cut |ine between adjacent fastener
tapes: — FPLACEMENT SHEET
THIS SHEET HAS BEEN | REPLACEMER X2
_REPLACED 11 JUL 998
-8- -
ABSTRACT

As a pair of fastener tapes is supplied through a molding
machinc and then through a fiber hardening agent applying
and impregnating unit, a predetermined length of coupling
element rows are molded on and along confronting beaded
edges of the fastener tapes, and simultaneously a separable
bottom stop assembly composed of a pin member and a box
_ member and top stops are molded about one ends and the
" other ends of the coupling element rows, whereupon a fiber
hardening agent is applied over and impregnated in the tape
surfaces of the prospective bottom end portions by the fiber
hardening agent applying and impregnating unit.

Figure 1
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beyond the scparablc bottom stop assembly, it is possible to

prevent the cut lape ends of a slide fastencrasa final product
from fraying.
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CLAIMS

1. A method of continuously reinforcing opposed slide
fastener tape ends having a separablc bottom stop assembly
in manufacturing of a scparablc slide fastener chain by
molding coupling clement rows and a scparable bollom stop
assembly on confronting beaded edges of the slide fastener
tapes being continuously supplied, comprising the steps of:

drawing a conlinuous train of connected slide fastener
tapesin a proccssmg direction;
injection molding couplmg clement rows and a scparable

boltom stop assembly simultancously al a molding
station; and

downstream of the molding station, impr;gnaling a heat
activated fiber hardening agent into the fastener tapes in
a narrow band across the tape which includes the
bottom stop assembly.

2. The method according to claim 1 comprising the further
step of cutting and separating adjacent slide fastenertapes at
a cut line, and wherein said narrow band extends across satd
cut line between adjacent fastener tapes.
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METHOD OF CONTINUOUSLY REINFORCING SLIDE FASTENER
TAPE ENDS HAVING SEPARABLE BOTTON STOP ASSEMBLY

. ABSTRACT
As a pair of fastener tapes is supplied through a molding
mac&}inc and then through a fiber hardening agent applying
and impregnating unit, a predetermined length of coupling
element rows are molded on and along confronting beaded
edges of the fastener tapes, and simultaneously a separable
bottom stop assembly composed of a pin member and a box
member and top stops are molded about one ends and the
other ends of the coupling element rows, whereupon a fiber
hardening agent is applied over and impregnated in the tape
~ surfaces of the prospective bottom end portions by the fiber
~ hardening agent applying and impregnating unit.

Figure 1



