
METHOD AND APPARATUS FOR FORMING ELEMENT-FREE             SPACE PORTION IN
SLIDE FASTENER CHAIN                  BACKGROUND OF THE INVENTION  1. Field
of the Invention:       This invention relates to a method of and an
apparatus  for forming an element-free space portion in a continuous  slide
fastener chain by removing a predetermined length of  coupled rows of
metallic fastener elements from a pair of  opposed fastener tapes, each
fastener element having a  coupling head and a pair of legs mounted astride
of the  individual fastener tape.  2. Description of the Related Art:
In manufacturing slide fasteners successively from a  continuous length of
slide fastener chain, the slide  fastener chain is intermittently fed to a
space forming  station by a slide fastener length at every time, and in
the space forming station, a predetermined length of contin-  uous coupled
fastener elements are removed from the slide  fastener chain to form an
element-free space portion each  time the feeding of the slide fastener
chain is interrupted. 



The cut fastener elements left over at ends of the element-  free space
section would constitute various hindrances in  attaching slide fastener
components, such as top stops, a  slider and a bottom stop, in subsequent
processes.                                        2      Attempts have been
made to cope with the above-mentioned  problem. Japanese Patent Publication
No. Hei 6-49008, for  example, discloses an element-free space forming
method in  which a space-forming section of a continuous slide fastener
chain in a space forming station is positioned with high  precision and no
cut fastener elements are left over at  ends of the space-forming section,
irrespective of  flexibleness and tension change of the slide fastener
chain  during the process. According to this prior method, when  the
continuous slide fastener chain is stopped while it is  intermittently
supplied to an element-free space forming  apparatus, a first positioning
pin is brought into engage-  ment with a fastener element in a
non-space-forming section  contiguous to the one at the front end of the
space-forming  section, and then more than half of the fastener elements of



the space-forming section are removed. After the first  positioning pin is
released from engagement with the slide  fastener chain, a second
positioning pin is brought into  engagement with a fastener element in a
non-space-forming  section contiguous to the one at the rear end of the
space-  forming section, and then the fastener elements left over in  the
space-forming section are removed. Thus an element-free  space portion
devoid of partially broken fastener elements  is formed. Then the second
positioning pin is released from  engagement with the slide fastener chain
to finalize a single           cycle of process.       However, according
to Japanese Patent Publication  No. Hei 6-49008, the fastener elements of a
space-forming  section are removed by punching out the connecting portion
between the coupling head and a pair of legs branching from  the coupling
head to separate the coupling head and the legs  in a single action. Since
the fastener elements are punched  out at the utmost possible limit to the
cores, the punch  would tend to contact the cores of the fastener tapes.
Therefore, if the fastener elements are not mounted on the 



fastener tapes uniformly, the punch strikes the core to  break them.
In an effort to eliminate the foregoing problem in  removing the fastener
elements, Japanese Patent Laid-Open  Publication No. Hei 4-197304, for
example, discloses an  improved method which comprises the steps of
clamping cou-  pling heads of synthetic resin fastener elements from upper
and lower sides by a punch and a die, cutting connecting  portions between
the coupling heads and the upper legs by  a cutter, separating the upper
legs from the coupling heads  and the lower legs, moving the cutter
transversely of the  fastener tapes, removing the upper legs from the
fastener  tapes, and removing the coupling heads and the lower legs  from
the fastener tapes by lowering the punch and die per-  pendicularly of the
plane of the slide fastener chain while
4 the coupling heads are clamped between the punch and die.       In
Japanese Patent Laid-Open Publication No. Hei 4-  197304, the fastener
elements are made of synthetic resin.  And since the fastener elements are
mounted on the fastener  



tapes by injection molding, part of the upper and lower legs  of the
fastener elements penetrate into the fastener tapes  during molding, so
that the upper legs would be left over on  the fastener tapes and would
therefore be difficult to be  removed merely by being cut by the cutter.
Consequently,  after it is moved vertically to cut the upper legs, the
cutter is moved sideways to scratch the upper legs off the  fastener tapes.
With the fastener-element removing apparatus of  Japanese Patent Laid-Open
Publication No. Hei 4-197304,  the cutter requires two actions to remove
the upper legs,  thus making the mechanism of the apparatus complex so that
the cutting process cannot be simplified.                  SUMMARY OF THE
INVENTION       It is therefore an object of this invention to provide  a
method of and an apparatus for forming an element-free  space portion in a
continuous slide fastener chain having  a pair of metallic fastener element
rows by removing the  fastener elements of a space-forming section
effectively,  without damaging cores of the fastener chain, using a
simplified mechanism.        



The present inventors have studied if there is any   possibility of
developing a method of and an apparatus for   removing metallic fastener
elements, based on the inventive   concept of method and apparatus for
removing synthetic resin   fastener elements disclosed in Japanese Patent
Laid-Open   Publication No. Hei 4-197304, and found that simplification
of the method and apparatus could be accomplished easily,   based on an
attaching mechanism of metallic fastener ele-   ments to the fastener
tapes. The metallic fastener elements   are mounted on the fastener tapes
by clenching their upper   and lower legs about the confronting tape edges.
Therefore,   part of the legs only bite into the fastener tapes and do
not penetrate into the fastener tapes. This means that   when one of upper
and lower legs is cut, it is easily   separated from other fastener element
portions. The present   inventors have found also that the fact a metallic
strip   hops by reaction when it is cut can be utilized, and have   reached
this invention.       According to a first aspect of this invention, the
above object is accomplished by a method of forming an  element-free space
portion in a continuous slide fastener  chain having a pair of coupled rows
of metallic fastener  elements mounted on and along confronting inner edges
of 



a pair of fastener tapes, the method comprising the steps  of: clamping a
number of fastener elements, which exist in           a space-forming
section of the fastener element rows, at  their coupling heads by a punch
and a die; cutting one of  upper and lower legs of each of the clamped
fastener  elements at a position toward the coupling head by a  cutting
blade and, at the same time, scattering the cut  legs; and with the
coupling heads and the other legs, which  are left over on the fastener
tapes, being clamped by the  punch and the die, removing the leftover
fastener element  portions from the fastener tapes by pushing the leftover
fastener element portions outwardly in a direction perpen-  dicular to the
plane of the fastener tapes.       According to a second aspect of the
invention, the  above method is carried out by an apparatus for forming an
element-free space portion in a continuous slide fastener  chain having a
pair of coupled rows of metallic discrete  fastener elements mounted on and
along confronting inner  edges of fastener tapes, the apparatus comprising:
a base  



having a long and narrow central gap for guiding the con-  tinuous slide
fastener chain in a longitudinal path; a  punch and a die situated above
and under the central gap  for vertical movement to clamp a number of
fastener  elements, which exist in a space-forming section in the
continuous fastener chain, at their coupling heads and to  push the clamped
fastener elements out of the space-forming  section upwardly or downwardly;
and a pair of horizontally           spaced cutting blades cooperative with
the punch for cutting  upper or lower legs of the fastener elements, which
are  clamped by the punch and the die, at positions toward their  coupling
heads. Preferably, the two cutting blades have  the same length and are
staggered by one pitch of the fas-  tener element in a direction of travel
of the fastener chain.       In this invention, after the legs of the
fastener  elements on one side of the slide fastener chain at a space-
forming section are cut and scattered, the coupling heads  and the legs on
the other side of the slide fastener chain  at the same space-forming
section are pulled off the cores  of the fastener tapes while they are
clamped by the punch 



and die. It is accordingly possible to remove the fastener  elements
without damaging the cores, and so high precision  is not required in
positioning the fastener elements of a  space-forming section in a cutting
station, thus making the  structure of the apparatus simple to improve the
rate of  production.       Especially when the legs of the fastener
elements are  cut at the ends of the cores toward the coupling heads, no
burr due to the cutting bites into the cores toward their  centers so that
the resistance due to the burr when the  coupling heads are pulled off the
cores can be reduced.  Therefore the fastener elements can be removed in a
simple  action without damaging the cores, thus a high quality
product is guaranteed.              BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a front view, partially in cross section,  of an apparatus, for
forming an element-free space portion  in a slide fastener chain, according
to a typical embodiment  of this invention;  



FIG. 2 is a fragmentary plan view, with parts broken  away, of a
space-forming section of the slide fastener  chain to be processed on the
apparatus of FIG. 1;       FIG. 3 shows an initial stage of cutting of
fastener  elements according to the first embodiment;       FIG. 4 shows
the manner in which part of legs of the  fastener elements are cut
according to the first embodiment;       FIG. 5 shows the manner in which
remaining coupling  heads and other part of the legs are removed;
FIG. 6 is a fragmentary plan view of a slide fastener  chain, showing an
element-free space portion; and       FIG. 7 shows the manner in which part
of legs of  modified fastener elements are cut according to a second
embodiment.     DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Preferred embodiments of this invention will now be  described in detail
with reference to the accompanying  drawings. FIG. 1 shows a space forming
process of this  invention. This space forming process is substantially
identical with that disclosed in Japanese Patent Publication 



No. Hei 6-49008 except an element removing apparatus.  Therefore only the
operation steps thereof is described.       A continuous slide fastener
chain 2 having a pair of  coupled metallic fastener element rows is
intermittently  fed in a direction of an arrow C along a traveling path 3
on a base 1 by a drive roller 4 and a follower roller 5.  When a
space-forming section of the slide fastener chain 2  arrives at a position
under an element removing apparatus  20, a detector 7 outputs a detection
signal to interrupt  the rotation of the rollers 4, 5, thus stopping the
feed of  the slide fastener chain 2.       Then, as shown in FIGS. 1 and 2,
an air pressure  cylinder 8 is actuated to move a first positioning pin 9
on  the downstream side downwardly so that the first positioning  pin 9
comes into engagement with a leg of a fastener element  at an end of a
non-space-forming section contiguous to the  fastener elements at the
downstream end of the space-forming  section. At that time, a tip 9' of the
first positioning  pin 9 is in contact with the surface of the leg of the
fas-  tener element. Alternatively, the tip 9' may be inserted  between the
leg of the fastener element at the end of the  non-space-forming section
and the leg of the downstream-end  fastener element of the space-forming
section contiguous to  the non-space section, depending on the position at
which 



the space-forming section of the slide fastener chain 2 is  stopped.
Subsequently, a movable block 10 is lowered to hold the  slide fastener
chain 2 by a first pad 11 and then to push  the slide fastener chain 2
slightly into a groove 13 of the  base 1 by a second pad 12. By the action
of the first and  second pads 11, 12, the slide fastener chain 2 positioned
under the element removing apparatus 20 is slightly tensioned  in the
downstream direction so that the tip 9' surely engages  the leg of the
fastener element. Therefore the downstream  end of the space-forming
section can be positioned exactly  in the element removing station. Then a
punch 22 and a die  23 (FIGS. 2 and 3) move toward each other to clamp a
pre-  determined length of the metallic fastener element rows at  their
coupling heads from the upper and lower sides, where-  upon a double
cutting blade 21 is lowered to cut upper legs  E1 each at a position toward
the individual coupling head  of the fastener element rows along a more
than half length  of the space-forming section and to scatter the cut upper



legs E1 off the slide fastener chain 2. Then the cutter  blade 21, the
first positioning pin 9, the first pad 11 and  the second pad 12 return to
their original inoperative posi-  tions, thus completing the process of
forming the downstream  half of an element-free space portion in the
continuous  slide fastener chain 2. In this embodiment, each cutter
-10-           blade 21 has a wedge-shape cross section with its thickness
increasing upwardly so that the upper legs E1 are scattered  when they are
cut by the cutting blade 21.       Then the slide fastener chain 2 is fed
again in the  direction of the arrow C. When the remaining part of the
fastener elements of the space-forming section arrives at  the position
under the cutting blade 21, the detector 7  issues another detection signal
to interrupt the rotation  of the rollers 4, 5, thus stopping the feed of
the slide  fastener chain 2. When the feeding is stopped, a second 



positioning pin 14 on the upstream side is lowered to con-  tact with the
leg of the fastener element at the end of a  non-space-forming section
contiguous to the fastener element  at the upstream end of the
space-forming section. The rest  of the contacting operation of the second
positioning pin  14 with the fastener element is similar to that of the
first  positioning pin 9 at the downstream.       At that time the first
and second pads 11, 12  resiliently act on the slide fastener chain 2 so
that the  remaining part of the fastener elements on the upstream side
which corresponds to a half of the whole length of the space-  forming
section is positioned exactly in the element removing  station though the
slide fastener chain 2 is locally expanded  or shrunk. Then the cutter
blade 21 is lowered to cut the  coupling heads of the remaining part of the
fastener elements           to remove them from the slide fastener chain 2,
whereupon the  cutter blade 21, the second positioning pin 14, and the
first  and second pads 11, 12 return to their original inoperative
positions. Thus, by two space-forming operations at down-  



stream and upstream sides, a single cycle of space forming  process is
completed. Then the slide fastener chain 2 is fed  again to start the next
cycle. As a result, a plurality of  element-free space portions are formed
successively at pre-  determined distances in and along the slide fastener
chain 2.       A fastener element removing apparatus 20 of this  invention
comprises the base 1 with a long and narrow central  gap for guiding the
pair of fastener tapes 2a of the fastener  chain 2 longitudinally, the
punch 22 and the die 23 situated  in a confronting relationship over and
under the central gap  of the base 1 for vertical movement to clamp the
coupling  heads Eh of the fastener elements E in the space-forming  section
L of the slide fastener chain 2 and to move beyond  the space-forming
section L downwardly or upwardly, and the  pair of cutter blades 21
operable in timed relation with the  punch 22 for cutting one of the upper
and lower legs El of  each of the fastener elements E, which are clamped by
the  punch 22 and the die 23, at a position toward the individual  coupling
head Eh.      The two cutting blades 21 are situated in frictional  contact
with opposite side surfaces of the punch 22 and is        



-12-           actuated by, for example, a non-illustrated fluid pressure
cylinder independently of the punch 22 for cutting only one  of the upper
and lower legs E1 of each of the fastener  elements E existing in the space
forming station. The  apparatus 20 has, in addition to the foregoing
members, a  pair of pressure members 24 arranged in symmetry with  respect
to the cutter blades 21 and spaced apart by a  predetermined distance from
each other. After the first  and second pads 11, 12 act on the slide
fastener chain 2,  the pressure members 24 are lowered by a drive
mechanism,  such as a non-illustrated fluid pressure cylinder or a cam
mechanism, likewise the cutting blades 21, the punch 22  and the die 23 to
press the opposed fastener tapes 2a of  the slide fastener chain 2 against
the upper surfaces of  the base 1, thus securing the slide fastener chain 2
in  position. The die 23 is situated in confronting relation-  ship with
the punch 22 with the base 1 therebetween and  coacts with the punch 22 to
clamp the coupling heads Eh of  the fastener elements E and to remove the
cut coupling 



heads Eh and the leftover legs E1 extending from the  coupling heads Eh off
the slide fastener chain 2, thus  forming an element-free space portion SP.
FIG. 2 is a fragmentary plan view showing the relation-  ship between the
cutting blades and the fastener elements  when an element-free space
portion is formed. The two                                  -13-
cutting blades 21 are staggered by one pitch of the fastener  element
longitudinally of the slide fastener chain 2 and  have a length larger than
a half length of the space-forming  section and smaller than the length of
the space-forming  section. The positioning of a space-forming section of
the  slide fastener chain 2 is performed by the first and second
positioning pins 9, 14 in substantially the same manner as  in the method
disclosed in Japanese Patent Publication No.  Hei 6-49008. The punch 22 has
a length equal to that of  



the cutting blades 21.       The apparatus 20 of this invention is simple
and compact  in structure as described above and is therefore simple in
operation.  FIGS. 3 through 5 show a space forming process  using the
apparatus 20. FIG. 3 shows the initial stage of  a cutting process by the
cutting blades 21. A continuous  slide fastener chain 2 is fed, by
non-illustrated feeding  means, to a predetermined position on the base 1
on which  the apparatus 20 is mounted as an element-free space forming
apparatus. When the space-forming section of the coupled  fastener element
rows attached for the continuous slide fas-  tener chain 2 arrives at the
apparatus 20, the feed of the  slide fastener chain 2 is interrupted, at
which time the fas-  tener element rows of the slide fastener chain 2 is
supported  on the upper surface of the vertically movable die 23 along  the
central gap in the base 1 as shown in FIG. 3. At the
-14 -          



same time, the free ends of the legs E1 on the lower side of  the slide
fastener chain 2 are sandwiched between the con-  fronting inner surfaces
of the base 1 so that the fastener  elements E are laterally positioned as
shown in FIG. 3. In  the meantime, the vertically movable punch 22 situated
above  the fastener element rows, the vertically movable cutting  blades 21
situated in frictional contact with opposite side  surfaces of the punch 22
and the two pressure members 24  situated on right and left sides of the
cutting blades 21  are still in their standby positions.       Then the
punch 22 and the pressure members 24 are  lowered as indicated by phantom
lines in FIG. 3. The punch  22 thereby comes into contact with the coupling
heads Eh of  the fastener elements E to clamp the fastener element rows
from the upper and lower sides between the punch 22 and the  die 23, while
the pressure members 24 resiliently presses  the fastener tapes 2a against
the upper surface of the base  1 to sandwich the fastener tapes 2a between
the pressure  members 24 and the base 1.       Then the two cutting blades
21 situated on opposite  sides of the punch 22 are lowered simultaneously
toward the  fastener elements E to cut the fastener elements on the upper
surface of the slide fastener chain 2. The individual leg E1  is cut at a
position off the center of the core toward the 



coupling head Eh as shown in FIG. 4. The upper-side legs E1
-15 -           cut off the coupling heads Eh and scattered are sucked by a
non-illustrated blower for discharge out of the space forming  apparatus.
In the meantime, the coupling heads Eh and the legs E1  left over on the
lower side of the fastener tapes 2a after  the cut legs E1 have been
removed from the slide fastener  chain 2 are clamped between the punch 22
and the die 23,  whereupon the clamped element portions Eh, E1 are removed
off the cores 2b as the punch 22 and the die 23 are simul-  taneously
lowered through the opposed fastener tapes 2a, as  shown in FIG. 5. At the
time the cutting blades 21 are  raised to return to their original
positions. Then the  punch 22 is raised to release the clamping of the
leftover  element portions Eh, E1, and at the same time, the released  



element portions Eh, E1 are blown or sucked off the upper  surface of the
die 23 by an air blower for discharge out of  the space forming apparatus.
Then the die 23 and the  pressure members 24 are raised to return to their
original  positions, thus assuming their standby positions of FIG. 3.
In this embodiment, the coupling elements existing in  the downstream part
of the space-forming section of the  slide fastener chain 2 are cut and
removed as the downstream  end of the space-forming section is positioned
by the first  positioning pin 9, and the slide fastener chain 2 is fed,
and then the upstream end of the space-forming section is
-16-           positioned by the second positioning pin 14, whereupon the
coupling elements existing the upstream part of the space-  forming section
are cut and removed. As a result, a  predetermined length of element-free
space portion SP is  formed as shown in FIG. 6. 



Then, the continuous slide fastener chain 2 is fed by  a predetermined
length by non-illustrated conveying means  until the next space-forming
section arrives at the  apparatus 20, whereupon the foregoing process is
performed  once again to form the next element-free space portion SP.  Thus
a plurality of element-free space portions are formed  successively at
predetermined distances in and along the  continuous slide fastener chain 2
as the cycle of space  forming process is repeatedly performed.       FIG.
7 shows a second embodiment showing an element  removing apparatus 20' of
the invention suitable for modi-  fied fastener elements E'. The individual
leg El' of FIG. 7  has a projection Ea' which bites into the core 2b of the
continuous slide fastener chain 2. Especially in a slide  fastener using
small-size metallic fastener elements, since  the area in which the cores
2b and the individual fastener  element E' contact each other is small, the
projection Ea'  is provided to secure the fastener element E' in position.
The cutting blades 21 cut the individual leg El' at a posi-  tion off the
center of the core toward the coupling head,         



avoiding the projection Ea' as indicated in phantom lines  in FIG. 7.
The sequential procedure and timing of each of the  above-mentioned members
or parts are controlled by a command  from a non-illustrated control unit,
such as a micro-  processor, based on measurement and detection singls
issued  from known measuring and detecting means, such as non-  illustrated
encoders, micro switches and photo sensors.       As is apparent from the
foregoing description, according  to the method and apparatus of this
invention, since the  element-free space portion SP is formed by cutting
the legs  E1 exposed on one side of the slide fastener chain 2 and
scattering the cut legs E1 and then by removing the coupling  heads Eh and
the legs E1 left over on the other side of the  slide fastener chain 2 from
the cores 2b with these leftover  fastener element portions clamped between
the punch 22 and  the die 23, it is possible to remove the fastener
elements E  from the space-forming section without damaging the cores 2b
and without requiring high precision in positioning the space-  forming
section of the slide fastener chain 2 at the element  removing station,
thus the apparatus structure can be simple  and the rate of production is
improved.       Further, partly since metallic fastener elements E are  



removed by cutting one of upper and lower legs E1 of the  individual
fastener element E rather than by punching out
-18-           coupling heads Eh, and partly since the cutting blade 21
extends to the center of a gap, which equals to one pitch  of the fastener
element, between a space-forming section  and a non-space-forming section
contiguous to the space-  forming section, it is possible to remove the
fastener  elements E from the space-forming section, without damaging  the
fastener elements E of a non-space-forming section by  the cutting blade
21. And even when the fastener-element  pitch varies due to expansion and
shrinkage of the slide  fastener chain, the fastener elements can be
removed  accurately so that good quality slide fasteners can be  produced
with increased efficiency.       When the individual leg E1 is cut at a
position off the  center of the core 2b toward the coupling head Eh, any
burr 



due to the cutting of the legs E1 does not bite radially  into the core 2b
so that the resistance due to the burrs  when pulling the coupling heads Eh
off the cores 2b is  reduced. It is accordingly possible to remove the
leftover  fastener element portions away from the space-forming  section
without damaging the cores 2b, guaranteeing  excellent quality products.
-1 9 -           Claims:       1. A method of forming an element-free space
portion  (SP) in a continuous slide fastener chain (2) having a pair  of
coupled rows of metallic fastener elements (E) mounted  on and along
confronting inner edges of a pair of fastener 



tapes (2a), said method is characterized by the steps of:       (a)
clamping a number of fastener elements (E), which  exist in a space-forming
section of the fastener element  rows, at their coupling heads (Eh) by a
punch (22) and a  die (23);       (b) cutting one of upper and lower legs
(E1) of each  of the clamped fastener elements (E) at a position toward
the coupling head (Eh) by a cutting blade (21) and, at the  same time,
scattering the cut legs (E1); and       (c) with the coupling heads (Eh)
and the other legs  (E1), which are left over on the fastener tapes (2a),
clamped by the punch (22) and the die (23), removing the  leftover fastener
element portions (Eh, E1) from the  fastener tapes (2a) by pushing the
leftover fastener  element portions (Eh, El) outwardly in a direction
perpendicular to the plane of the fastener tapes (2a).       2. A method
according to claim 1, wherein said  cutting of the legs (E1) is performed
between the coupling  heads (Eh) and cores (2b) of the fastener chain (2).
3. An apparatus for forming an element-free space
-2 0 - 



portion (SP) in a continuous slide fastener chain (2)  having a pair of
coupled rows of metallic discrete fastener  elements (E) mounted on and
along confronting inner edges  of fastener tapes (2a), said apparatus is
characterized by:       (a) a base (1) having a long and narrow central gap
for guiding the continuous slide fastener chain (2) in a  longitudinal
path;       (b) a punch (22) and a die (23) situated above and  under said
central gap of said base (1) for vertical  movement to clamp a number of
fastener elements (E), which  exist in a space-forming section in the
continuous fastener  chain (2), at their coupling heads (Eh) and to push
the  clamped fastener elements (E) out of the space-forming  section
upwardly or downwardly; and       (c) a pair of horizontally spaced cutting
blades (21)  cooperative with said punch (22) for cutting upper or lower
legs (E1) of the fastener elements (E), which are clamped  by said punch
(22) and said die (23), at positions toward  their coupling heads (Eh).  



4. An apparatus according to claim 3, wherein said  pair of cutting blades
(21) have the same length and are  staggered by a pitch  of the fastener
element (E) in a  direction of travel of the fastener chain (2).
-21-    


