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METHOD OF CONTINUOUSLY REINFORCING
SLIDE FASTENER TAPE ENDS HAVING

SEPARABLE BOTTOM STOP ASSEMBLY

REPLACED SHEETS
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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.
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However, in this reinforcing method, as dis-
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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opposed fastener tapes are 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 Publicatipn 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 t6 a
predetermined amount of tension or are relaxed during
the individual step, it is almost impossible to match
the reinforcement tape stiéking 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 éeparable boﬁtom'stop assembly
are molded simultaneously, no meticulcus 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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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, 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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method of continuously reinforcing opposed slide
fastener tape ends having a separable bottom stop 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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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 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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molded on the other end portiphs 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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at the stamping position is detected by a photo-
electric detector 11 situated upstream of the stamping
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 it at 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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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 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
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 stﬁck also to the separable bottom
stop assembly, it is possiblg to improve the adhesive

strength and the bending strength between the

- 10 - etHasBeenR\;iaced

i



separable bottom stop assembly and

With an increased degree of hardness of the

-
~a

the fastener tapes.

- aean
LR} -

- LY XY

- ~
80® a0 n

& & esaae

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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CLAIM:

| 1. 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 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) ié impregnated and fixed
in and about prospective bottom ends of the fastener

tapes (1).
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