
2 10 16 81 METHOD AND APPARATUS FOR ATTACHING REINFORCING MATERIAL TO SLIDE
FASTENER CHAIN. This invention relates to a method and apparatus for
attaching a strip of reinforcing tape onto a slide fastener chain,
especially (but not only) in the case of a slide fastener chain wherein a
pin member and pin- 5     receiving box member are provided on the opposed
stringer tapes. A fastener chain consists of a pair of continuous length
stringers each having alternate fastening element- containing and
element-free sections.  The so-called 10    intermittent fastener chain of
this type, after being cut off at the section devoid of the fastening
elements *          to form an individual fastener, has a pin member
attached to one stringer and a pin-receiving box member attached to the
other opposing stringer, these being provided at 15    the sections devoid
of the fastening elements, known as "space" portions in the art. The
opposed stringer tapes are jointed by inserting the pin member into the box
member. When the pin and box members are attached to the fastener chain
directly, the fastener chain does 20    not possess sufficient durability
owing to damage incurred by frictional contact with these elements during
use. Accordingly, it is.conventional practice to attach reinforcing strips
of synthetic resin to the fastener chain at the portions where the pin and
box 25    members are to.be affixed, prior to affixing these 



- 2 - members. A method and apparatus for the foregoing purpose have
already been disclosed in Japanese Patent Publica- tion No. 17017/1972 or
United States Patent No. 3,671,347 5     and, to the Applicant's knowledge,
represent the highest level in the art. Nevertheless, the invention
disclosed in the above publication does possess several disadvan- tages.
Specifically, in folding a strip of reinforcing tape around one edge of the
fastener, the particular 10    arrangement of the apparatus is such that
the strip of reinforcing tape protrudes a certain distance beyond the
opposite edge of the fastener once it has been attached thereto.  This
protruding  length of tape represents wasted material since it does not
contribute 15    to reinforcement of the fastener.  Furthermore, despite
the fact that one edge of the fastener usually includes an embedded woven
yarn which makes that edge thicker than the remaining portion of the
fastener, which is flat, the entire reinforcing tape is pressed adhesively
20    onto thickened and flat portions of the fastener at the same time.
This not only causes wrinkling and the forma- tion of air bubbles between
the reinforcing tape and fastener, which can in turn cause the reinforcing
tape to peel off, but also affects the positional accuracy 25    with which
the reinforcing tape is attached. 



According to one aspect of the invention there is Followed b page 2a...
-2a- provided a method of attaching a strip of reinforcing tape to a slide
fastener chain having alternate element- containing and element-free
sections, wherein the fastener element is advanced intermittently in the 5
longitudinal direction thereof and stopped each time an element-free
section thereof arrives at a reinforcing. tape attaching station, said
method comprising the steps of (a) through (e) executed while said fastener
chain is. stopped: 10     (a) maintaing the fastener chain in a state where
the chain is tensioned longitudinally, with an element- free section
thereof being located at a predetermined position within said reinforcing
tape attaching station; (b) positioning a strip of reinforcing tape, 15
obtained by cutting a reinforcing tape to a predetermined length of less
than twice the width of the chain, at a predetermined position in such a
manner that the latitudinal center line of the strip of reinforcing tape
lies parallel to the side edges of said element-free 20   section and in
the same plane as the chain and that the surface of the strip lies at right
angles to the surface of said fastener chain; (c) moving the strip of
reinforcing tape, located 



at said predetermined position, transversely across said 25   fastener
chain from said side edge of the element-free section to fold said strip
onto both sides of said element- free section; (d) attaching the strip of
reinforcing tape solely followed by page 3    to the vicinity of said side
edge of the element-free section by applying pressure to the vicinity of
said edge, on which said strip is folded, from both sides thereof; and 5
(e) attaching the strip of reinforcing tape to the region of the
element-free section neighboring said side. edge which bears said strip
attached in step (d), by applying pressure to said region from both sides
thereof. According to another aspect of the invention there 10   is
provided an apparatus for attaching a strip of reinforcing tape to a slide
fastener chain having alternate element-containing and element-free
sections, comprising a reinforcing tape attaching station and an
automatically operable intermittent advancing mechanism for advancing 15
the fastener chain intermittently in such a manner that the fastener chain
is stopped for a predetermined period o.f time whenever an element-free
section thereof arrives at said reinforcing tape attaching section, wherein
said reinforcing tape attaching station comprises: 20       means for
clamping the element-free section at both 



ends thereof when the fastener chain is stopped and maintaining said
element-free section under a tensioned state at a predetermined position
for a predetermined period of time; 25        reinforcing tape cutting and
holding means for cutting a strip of the reinforcing tape to a
predetermined length of less than twice the width of the fastener chain and
moving the strip transversely across said fastener chain from the side edge
of the element-free section while 30   said strip of reinforcing tape is
held with its latitudinal centre line lying parallel to the side edge of
said element-free section and in the same plane as the chain and so that
the surface of the strip is at right angles to the surface of said
element-free section, 35   and gradually transferring said strip of
reinforcing tape, as it crosses the fastener chain, onto.said fastener
chain so as to be folded onto both sides of said element-free follow by
page 3a...    - 3a - section; means for restoring said holding means to its
original position following said transfer without contacting the fastener
chain; first press means for pressing solely the central portion of the
strip of reinforcing tape adhesively onto the fastener chain from both
sides thereof when said 



reinforcing tape holding means has transferred part of said strip of
reinforcing tape onto the fastener chain; 10        second press means for
pressing the unattached portion of said strip of reinforcing tape
adhesively onto said fastener chain from both sides after said reinforcing
tape holding means has completely transferred said strip of reinforcing
tape onto said fastener chain; and 15        means for restoring said first
and second press means to their original positions before said reinforcing
tape holding means is restored toits original position. The invention will
be described by way of example with reference to the accompanying drawings
illustrating 20   a preferred embodiment, in which like reference numerals
refer to like parts throughout the several views and in which:- '    Fig.
la is a plan view of a pair of interlocking intermittent fastener chains
each of which is provided 25  with a strip of reinforcing tape; Fig. lb is
a perspective view of a portion of an intermittent fastener chain provided
with the strip of reinforcing tape,  in which the fastening elements are
not shown; 30        Fig. 2 is a side view showing the positional
relationship of various parts of an apparatus embodying the present
invention; Fig. 3 is a detailed front view, partly sectional, of a
reinforcing tape attaching station forming one 35   important aspect of
this embodiment of the invention; Fig.. 4 is a sectional view showing the
ends of jaws 



which constitute part of the reinforcing tape attaching followed by page
3b......    - 3b - station; Fig. 5 is a plan view, partially broken away,.
illustrating the ends of the jaws shown in Fig. 4; and followed by page
4...    - 4 - Figs. 6 through 10 are illustrative views useful in
describing how a reinforcing tape is positioned, folded and pressed a
preferred method in accordance with onto a fastener chain according to
[err] the present invention. 5 As shown in Fig. la, a pair of intermittent
fastener chains 2 carry rows of interlocking fastening elements 3
alternating with space portions, one of which is designated at numeral 4. A
strip of reinforcing tape 1 is attached to each stringer tape 10   of the
fastener in a manner to be described below.  The [err] forcing tape 1 is
offset to one side of the space portion 4 and is folded around one edge of
the fastener chain 2 and bonded to both sides thereof. Fig. lb shows one of
the fastener chains 2 with the rein- 



15   forcing tape 1 attached to the space portion 4 thereof, the fastening
elements 3 adjoining the space portion being deleted from the drawing..  A
reinforcing yarn 5 is shown embedded in the edge 6 of the fastener chain
that carries the fastening elements.           , As a result, the edge 6 is
thicker than the opposite edge 7 of 20   the fastener chain.  Although the
reinforcing tape 1 is attached to both sides of the fastener chain 2 by
folding it around the thickened edge 6 as in the prior art, in accordance
with the present invention the ends of the reinforcing tape 1 do not extend
beyond the edge 7 of the fastener chain 2 but stop short 25   of said edge
7.  More specifically, in the arrangement disclosed in Japanese Patent
Publication No. 17017/1972 or United States Patent No. 3,671,347,the ends
of the reinforcing tape inevitably protrude from the opposite edge of the
fastener chain, so that    - 5 - a large quantity of tape is wasted.
Moreover, since the rein- forcing tape applied across the fastener chain at
an incline from the thickened edge to the opposite edge is attached to the
fastener chain by the single pressing action of only one set of press
means, the reinforcing tape develops wrinkles and air bubbles. become
entrapped between the reinforcing tape and fastener chain. For these
reasons the possibility of producing-rejects is com- paratively high.
example of this The present invention succeeds in eliminating these dis- 10
advantages by attaching the reinforcing tape in two pressing 



steps executed by first and second press means. Referring now to Fig. 2
which shows an apparatus embodying the present invention, the fastener
chain 2 is advanced by an intermittent advancing mechanism 10 which
operates automatically. 15   The advancing mechanism 10 may comprise a feed
roller 11, a pressure roller 12 engaged with the feed roller 11 to feed the
fastener chain 2, a guide roller 13, as well as a drive mechanism and space
portion sensing means, not shown.  A reinforcing tape attaching station,
indicated generally at 20, comprises a conveying 20   device 21 for
conveying the as yet uncut stock 1' of reinforcing tape 1, a reinforcing
tape cutting device 22 which cuts the tape- stock 1' into strips of
reinforcing tape l of a predetermined length, upper and lower pressing
devices 23, 24 reciprocable vertically and adapted to apply and attach the
strips of rein- 25   forcing tape 1 onto the fastener chain 2, and a
holding device 25 for holding the- strips of reinforcing tape.  A guide
column 26 is provided for guiding the pressing devices 23, 24 up and down.
Stoppers are indicated at 27 and 28.    The reinforcing tape attaching
station 20 is shown in greater detail in Fig. 3.  The embodiment presently
illustrated is designed for applying two strips of reinforcing tape at a
time onto a pair of fastener chains 2, 2.  It should be noted, however,
that the invention may be applied to a single chain fastener with similar
results. Referring to Fig. 3, the upper and lower pressing 



devices 23, 24 are guided vertically on the column 26 and 10   are capable
of being reciprocated synchronously in mutually opposing directions.  The
upper pressing device 23 includes a punch 29 configured to correspond to
the reinforcing yarn 5 embedded in the beaded edge of the fastener chain,
and a punch 30 which is configured to correspond to the. 15   flat portion
of the fastener chain.  The lower pressing device 24 includes a die 31 and
a die 32 which also are configured to correspond to the reinforcing yarn 5
and flat portion of the fastener chain, respectively.  The punch 29 and die
31 coactively and constitute first press means. 20   Similarly, the punch
30 and die 32 operate coactively and constitute second press means.  The
punch 29 is provided within a bore extending through the punch 30 and is
capable of being moved vertically a specified distance within the bore
relative to the punch 30. Likewise, the die 31 is 25   provided within a
bore extending through the die 32 and is capable of being moved vertically
a specified distance within the bore relative to the die 32. The vertical
distances over which the punch 29 and die 31 are capable followed by page
6a...    - 6a - of travelling are regulated by projection 33, 34 formed on
the walls of the bores in the punch 30 and die 32, respectively, the
projections 33, 34 fitting in respective recesses formed in the punch 29
and die 31. 



5    When not employed in a pressing operation the punch 29 and die
followed by page 7..    - 7 - 31 are retained at predetermined positions by
click stop mechanisms which comprise a ball 35 and leaf-spring 36 for
retaining the punch 29, and a ball 37 and spring 38 for retaining the die.
1. Pins 39, 40 are affixed to the punch 29 and die 31, respectively, 5
and are adapted to strike the respective stoppers 27, 28, whereby punch 30:
and die 32 are permitted to move relative to punch 29 and.die 31,
respectively.. Reference will now be had to Figs. 3, 4 and 5 to describe
the construction of the reinforcing tape holder 25.  The holder 10   25
includes upper and lower jaws 41, 42 each having one end pivotally
connected to the holder body 43.  The other or free ends of the jaws 41, 42
are normally biased closed by means of a spring 44 provided on the holder
body 43.  Lip members 45, 46 are pivotally connected to the free ends of
jaws 41, 42, respec- 15   tively, and are normally biased closed by leaf
springs 47, 48, best shown in Fig. 4.  A vertical slit 49 for supporting
the reinforcing tape l is formed through the upper jaw 41 close to the base
of the lip member 45. A vertical slit 50, aligned with the slit.49, is
formed in the lower jaw 42 near the base of the 20   lip member 46 also for
the purpose of supporting the reinforcing tape 1.  The slit 50 does not
pass through the jaw 42 and therefore has a bottom.  The upper and lower
jaws 41, 42 are provided with 



vertical through-holes 51, 52 near the base thereof.  The through- holes
51, 52 accommodate opposed fingers 53, 54 which oppose each 25   other
within the recess formed between the jaws 41, 42, and which are pivotally.
connected at one end to the respective jaws.  The fingers 53, 54 are
normally urged into abutting contact with the back walls of the
through-holes 51, 52 by means of respective    - 8 - springs 57, 58
disposed therein.  A horizontally movable cam member 58 is provided for
engagement with the fingers 53, 54 and has a first land 59 and a second
land 60 which is higher than the first.  The holder body 43 is capable of
being reciprocated 5   horizontally together with the upper and lower jaws
41, 42 by a drive mechanism, not shown. The cam member 58 also is horizon-
tally reciprocable.  When the jaws 41, 42 are to be closed the cam member
58 is moved to a position where the first land 59 engages with the fingers
53, 54; to open the jaws, the cam member 58 10   is moved to bring the
second land 60 into engagement with the' fingers 53, 54.  As shown in Fig.
5, which is a plan view illustrating the ends of the jaws 41, 42, three of
the upper and lower lip members 45, 46 are provided in this embodiment.
Sepa- rating rollers 61, serving also as guide rollers for the rein- 15
forcing tape 1, are disposed between the adjacent lip members 45 or 46.  It
shoula be noted, however, that only one upper and lower lip member need be
provided, in which case itis possible to dispense with the separating
rollers 61. apparatus 



The operation of the [err]  will now be described, with 20   particular
reference to Figs. 6 through 10. Before the reinforcing tape 1 can be
attached to the fastener chain 2, the chain is stopped, tensioned and held
at a predetermined position in the attaching station 20 where its space
portion, or element-free section, is set for receiving the 25   tape.  This
is the condition illustrated in Fig. 6.  After the step of holding the
fastener chain 2 at the predetermined position, or simultaneous therewith,
the holder body 43 is moved horizontally to so position the jaws 41, 42
that the slits 49, 50 are brought    below and registered with a tape
supply channel 62 provided in the reinforcing tape conveying device 21.
The reinforcing tape stock 1' is threaded through the supply channel 62 to
reach the registered slits 49, 50 which 5    position the tape while a
cutter 63 provided on the cutting device 22 (Fig. 2) cuts the tape into a
strip of a predetermined length, which length (less than twice the width of
the chain) is so set that the strip of tape to be attached to the fastener
chain will not project beyond 10   the thin edge  of the fastener chain.
The strip of reinforcing tape 1, after having been positioned in the slits
49, 50 with its latitudinal centre line lying parallel to the side edge of
the element-free section and in the same plane as the chain, with the 15
surface of the strip lying at right angles to the surface of the fastener
chain, is folded around the beaded edge 



of the fastener chain 2, as illustrated in Fig. 7.  This is accomplished by
moving the jaws 41, 42, which are still closed, to the right in Fig. 6,
whereby the space portion 20   4 of the fastener chain 2 held at the
predetermined position enters between the lip members 45, 46 while the
strip of reinforcing tape 1 is folded around the edge of. the fastener
chain 2, having the embedded reinforcing yarn 5, by means of the lips 45,
46. 25        Next, a first attaching step is carried out as shown in Fig.
8. Here the coacting punch 29 and die 31 constituting the first press means
are moved toward each other to adhesively press the central portion of the
followed by page 9a    - 9a - reinforcing tape 1 into position on both
sides of the thickened edge of the fastener chain space portion, said edge
having the embedded reinforcing yarn. At this time the lip members 45, 46
retain the strip of reinforcing 5   tape 1 only lightly at the position
corresponding to the flat portion of the fastener chain 2, so that the
strip of reinforcing tape 1 may slide freely in the horizontal direction
across the width of the fastener chain owing to the pressure exerted upon
the tape    



- 10 - at the curved portion corresponding to the embedded yarn.  This
eliminates wrinkling and creasing. of the reinforcing tape.  If the
fastener chain is an ordinary fabric and the reinforcing tape consists of a
common synthetic resin, the tape can be attached 5   to the fastener chain
sufficiently by applying  a suitable pressure, without requiring the use of
an adhesive.  It is possible, however, to employ a thermoplastic resin as
the reinforcing tape andto attach the tape by the simultaneous application
of heat and pressure. 10         A second attaching step, following the
first attaching step described above, is carried out as illustrated in Fig.
9.  The lip members 45, 46 are moved to the right of the position shown in
Fig. 8 to completely disengage from the fastener chain 2. Next, the
coacting punch 30 and die 32 constituting the second press 15   means are
moved toward each other to adhesively press the remaining portion of the
reinforcing tape 1 into position on both sides of the flat portion of the
fastener chain 2.  The first press means, meanwhile, comprising the punch
29 and die 31, continues to press the reinforcing tape 1 on the thickened
edge portion of. 20   the fastener chain 2.  At the end of this step,
therefore, both the first and second press means cooperate in adhesively
pressing the strip of reinforcing tape 1 into position on both sides of the
fastener chain, whereby. the tape is strongly secured to the fastener
chain. 25         The final step, which will be described with reference to
Fig. 10, is to retract the punches and dies constituting the first and
second press means, and to restore the apparatus to its original condition
to prepare for the next cycle.  In the punch and 



die retraction operation, the punch 25 and die 31 of the first press means
initially are retracted in unison with the punch 30 and die 32 of the
second press means, but come to a stop prior to the punch 30 and die 32
because the pins 39, 40 affixed thereto 5 abut against the stoppers 27, 28,
respectively. This restores the punches and dies to the condition shown in
Fig. 6. During the punch and die retraction operation the cam member 58 is
moved to the left to bring the second land 60 into engagement with the
fingers 53, 54, whereby the free ends of the pivoted jaws 10   41, 42 open
and draw apart, carrying the lip members 45, 46 with them.  Under these
conditions the jaws 41, 42 are moved to the left until the slits 49, 50 are
in registration with the reinforcing tape supply channel 62, with the
fastener chain 2 passing between the opened jaws 41, 42.  This is the
condition depicted in Fig. 15   10.  Thereafter the cam member 58 is moved
to the right to bring the first land 59 into abutting contact with fingers
53, 54, thereby closing the jaws 41, 42 so that the apparatus is restored
to the condition shown in Figs. 3 and 6.  In coordination with this step
the fastener chain 2 is advanced to set the next space 20   portion thereof
at the predetermined position between the jaws 41, 42 to prepare for the
next cycle. operation of above -described apparatus The method of [err] is
characterized by repeating the foregoing steps automatically, and the
illustrated embodiment is but one example of an apparatus suitable for 25
practicing the method efficiently.  Accordingly, many apparently 



widely different embodiments of the present invention can be made without
departing from the spirit and scope thereof, and it is to be understood
that the invention is not limited to the specific    - 12 - embodiments
thereof but only by the appended claims.    Claims:- 1.   a method of
attaching a strip of reinforcing tape to a slide fastener chain having
alternate element-containing and element-free sections, wherein the
fastener element chain is advanced intermittently in the longitudinal 5
direction thereof and stopped each time an element-free section thereof
arrives at a reinforcing tape attaching station, said method comprising the
steps of (a) through (e) executed while said fastener chain is stopped: (a)
maintaining the fastener chain in a state where 10  the chain is tensioned
longitudinally, with an element- free section thereof being located at a
predetermined position within said reinforcing tape attaching station; *
(b) positioning a strip of reinforcing tape, obtained by cutting a
reinforcing tape to a predetermined length 15   of less than twice the
width of the chain, at a predetermined position in such a manner that the
latitudinal center line of the strip of reinforcing tape 



lies parallel to the side edge of said element-free section and in the same
plane as the chain and that the surface 20   of the strip lies at right
angles to the surface of said fastener chain; (c) moving the strip of
reinforcing tape, located at said predetermined position, transversely
across said fastener chain from said side edge of the element-free 25
section to fold said strip onto both sides of said element- free section;
(d) attaching a portion of the strip of reinforcing    - 14 - tape solely
to the vicinity of said side edge of the element-free section by applying
pressure to the vicinity of said edge, on which said strip is folded, from
both sides thereof; and 5         (e) attaching the unattached portion of
the strip of reinforcing tape to the region of the element-free section
neighboring said side edge which bears the portion of said strip attached
in step (d), by applying pressure to 10   said region from both sides
thereof. 2.   A method according to claim 1 wherein the edge, around which
the strip is folded, is beaded. 3.   An apparatus for attaching a strip of
reinforcing tape to a slide fastener chain having alternate element- 15
containing and element-free sections, comprising a reinforcing tape
attaching station and an automatically 



operable intermittent advancing mechanism for advancing the fastener chain
intermittently in such a manner that the fastener chain is stopped for a
predetermined period 20   of time whenever an element-free section thereof
arrives at said reinforcing tape attaching section, wherein said
reinforcing tape attaching station comprises: means for clamping the
element-free section at both ends thereof when the fastener chain is
stopped and 25.  maintaining said element-free section under a tensioned
state at a predetermined position for a predetermined period of time;
reinforcing tape cutting and holding means for cutting a strip of the
reinforcing tape to a predetermined length of less than twice the width of
the fastener chain and    moving the strip transversely across said
fastener chain from the side edge of the element-free section while said
strip of reinforcing tape is held with its latitudinal centre line lying
parallel to the side edge of said element- 5    free section and in the
same place as the chain and so that the surface of the strip is at right
angles to the surface of said element-free section, and gradually
transferring said strip of reinforcing tape, as it crosses the fastener
chain, onto said fastener chain so as to be 10   folded onto both sides of
said element-free section; means for restoring said holding means to its
original position following said transfer without contact- 



ing the fastener chain; first press means for pressing solely the central
15   portion of the strip of reinforcing tape adhesively onto the fastener
chain from both sides thereof when said reinforcing tape holding means has
transferred part of said strip of reinforcing tape onto the fastener chain;
second press means for pressing the unattached portion .20   of said strip
of reinforcing tape adhesively onto said fastener chain from both sides
thereof after said reinforcing tape holding means has completely
transferred said strip of reinforcing tape onto said fastener chain; and.
25        means for restoring said first and second press means to their
original positions before said reinforcing tape holding means is restored
to its original position.    


