
2173999 APPARATUS FOR ATTACHING TOP END STOPS TO A CONTINUOUS SLIDE
FASTENER CHAIN The present invention relates to an apparatus for attaching
top end stops to a continuous slide fastener chain. One known apparatus for
attaching two top end' 5 stops simultaneously to a continuous slide
fastener chain is disclosed in Japanese Laid-Open Patent Publication No.
50-60356 published May 24, 1975. The disclosed apparatus includes a punch
mechanism having a pair of punch levers with cam surfaces defined on outer
10 lower sides thereof. When the punch levers are lowered, the cam surfaces
are engaged by respective rollers to push the punch levers toward each
other for thereby clamping top end stops on longitudinal marginal edges of
slide fastener stringer taps in cooperation 15 with a die block disposed
between the punch levers. Since the punch levers are forcibly displaced by
the rollers, the punch levers are subject to undue stresses and frictional
resistance, often failing to clamp the top end stops accurately on the
stringer tapes.    -2- Therefore, some top end stops thus attached may be
slightly out of proper posture, and the resultant slide fasteners are of
poor product quality.  Another problem is that considerable drive forces
must be imposed on 



5  the punch mechanism in order to attach two top end stops simultanously
in coaction with the rollers. Repeated application of substantial drive
forces tends to lower the durability of the punch mechanism in a short
period of time. 10         The two top end stops are gripped between the
confronting flat surfaces of the die block and the punch levers at their
lower ends, with the lower ends of the top end stops being exposed
downwardly. As a consequence, upon descent of the punch mechanism toward 15
the longitudinal marginal edges of the stringer tapes, the marginal tape
edges are apt to be caught by the exposed.ends of the top end stops carried
by the punch mechanism, and hence may be not introduced smoothly into the
respective top end stops. The lower ends of 20 the die block and punch
levers which hold the top end stops together have flat surfaces incapable
of guiding the marginal tape edges reliably into the top end stops. U. S.
Patent No. 4,203,207 issued on May 20, 25  1980 also discloses a top end
stop applicator including a pair of grippers for gripping longitudinal
marginal edges of a pair of slide fastener stringer tapes, the    3 3
grippers being angularly movable apart from each other for successive
disengagement of rows of coupling 



elements.  Another conventional top end stop applicator shown in US Patent
No 4 217 685 issued on August 19, 5   1980 includes a separator having a
pair of pointed members. The pointed members are inserted in an
element-free space in a slide fastener chain and laterally moved apart from
each other to split two intermeshing rows of coupling elements into
individual 10   rows.  These mechanisms for separating coupling elements
are however disadvantageous in that the mechanisms are complex in
structure. and the rows of coupling elements are liable to be separated for
irregular lengths since they are separated by the grippers or separators
which 15   are laterally shifted from each other.  With the coupling
element rows separated for uneven lengths, top end stops may not be
attached to the marginal tape edges at accurate positions.  Inasmuch as the
coupling element rows are split in the horizontal plane in which the 20
slide fastener chain lies, the marginal tape edges may be displaced out of
exact alignment with top end stops to be attached, and hence the top end
stops may not be applied accurately and reliably to the marginal tape
edges. 25       According to a first aspect of the present invention, there
is provided an apparatus for attaching a pair of top end stops of a
substantially U-shape to a continuous slide fastener chain composed of a
pair of stringer tapes supporting a pair of intermeshing rows of 30
coupling elements on and along respective beaded longitudinal marginal
edges of the stringer tapes, the  



4 slide fastener chain having longitudinally spaced element-free spaces,
said apparatus 'comprising: a punch/die holder; a clamping mechanism
mounted on said punch/die holder and including a pair of punch arms 5
angularly movably supported on said punch/die holder and a die fixed to
said punch/die holder and disposed between said punch arms for supporting
the top end stops between the die and first ends of said punch arms; and
means operatively coupled between said 10  punch/die holder and second
opposite ends of said punch arms for angularly moving said punch arms to
cause said first ends thereof to clinch the top end stops respectively
about the beaded marginal edges of the stringer tapes at one of the
element-free spaces 15 adjacent to ends of the rows of coupling elements.
According to a second aspect of the present invention, there is provided an
apparatus for attaching a pair of top end stops of a substantially U-shape
to a continuous slide fastener chain composed of a pair of 20  stringer
tapes supporting a pair of intermeshing rows of coupling elements on and
along- respective beaded longitudinal marginal edges of the stringer tapes,
the slide fastener chain having longitudinally spaced element-free spaces,
said apparatus comprising: a 25  punch/die holder; a clamping mechanism
mounted on said punch/die holder and including a pair of punch arms
angularly movably supported on said punch/die holder 



5 and a die fixed to said punch/die holder and disposed between said punch
arms for supporting the top end stops between the die and first ends of
said punch arms, said punch arms having a pair of first recesses defined
respectively in opposite inner side surfaces 5 thereof, said die having a
pair of second recesses defined respectively in opposite outer side
surfaces thereof, said first and second recesses jointly defining cavities
for holding said top end stops, 10 respectively, therein, with legs of the
top end stops being snugly fitted in siad first and second recesses and
means operatively coupled between said punch/die holder and second opposite
ends of said punch arms for * angularly moving said punch arms to cause
said first 15 ends thereof to clinch the top end stops respectively about
the beaded marginal edges of the stringer tapes at one of the element-free
spaces adjacent to ends of the rows of coupling elements. According to a
third aspect of the present 20  invention, there is provided an apparatus
for attaching a pair of top end stops of a substantially U-shape to a
continuous slide fastener chain composed of a pair of stringer tapes
supporting a pair of intermeshing rows of coupling elements on and along
respective beaded 25 longitudinal marginal edges of the stringer tapes, the
slide fastener chain having longitduinally spaced 



element-free spaces, said apparatus comprising: a    punch/die holder; a
clamping mechanism mounted on said punch/die holder and including a pair of
punch arms angularly movably supported on said punch/die holder and a die
fixed to said punch/die holder and disposed 5    between said punch arms
for supporting the top end stops between the die and first ends of said
punch arms; means operatively coupled between said punch/die holder and
second opposite ends of said punch arms for angularly moving said punch
arms to cause said first ends thereof 10   the clinch the top end stops
respectively about the beaded marginal edges of the stringer tapes at one
of the element-free spaces adjacent to ends of the rows of coupling
elements; and directing means for separately directing said beaded marginal
edges of the stringer 15   tapes at said one element-free space toward the
top end stops supported between said die and said first ends of said punch
arms. It is believed possible by means of the present invention to provide
an apparatus for attaching top end 20   stops to a continuous slide
fastener chain, the apparatus including a clamping mechanism capable of
being operated under a relatively small force for simultaneously clamping
two top end stops firmly and accurately to longitudinal marginal edges of a
pair of 25   slide fastener stringer tapes, respectively.  



7 It is further believed possible by means of the present invention to
provide an apparatus for attaching top end stops to a slide fastener chain,
the apparatus including a clamping mechanism which can guide 5
longitudinal marginal edges of a pair of slide fastener stringer tapes
smoothly and reliably into respective top end stops to be applied thereto.
It is still further believed possible by means of the present invention to
provide an apparatus for 10   attaching top end stops to a slide fastener
chain, the apparatus including a separator capable of splitting two rows of
coupling elements for a constant length and of directing longitudinal
marginal edges of a pair of slide fastener stringer tapes upwardly for
easy, accurate, and 15    reliable attachment of top end stops to the
marginal tape edges. The invention will be described by way of example with
reference to the accompanying drawings, wherein:- Figure 1 is a perspective
view of an apparatus for 20    attaching top end stops to a continuous
slide fastener chain according to the present invention;    -8- Figure 2 is
a fragmentary plan view of a continuous slide fastener chain to which top
end stops 



are to be applied; Figure 3 is a cross-sectional view taken along line III
- III of Figure 2, showing attached top end 5 stops; Figure 4 is an
enlarged fragmentary front elevational view of the lower ends of punch arms
in the apparatus illustrated in Figure 1; 10         Figure 5 is a front
elevational view of a clamping mechanism including the punch arms shown in
Figure 4; Figures 6 through 10 are front elevational views showing the
manner in which top end stops are attached 15 to longitudinal marginal
edges of a pair of slide fastener stringer tapes by the clamping mechanism;
Figure 11 is an enlarged fragmentary perspective view of a separator in the
apparatus of Figure 1; Figure 12 is an enlarged fragmentary perspective 20
view of the separator as it is inserted into a slide fastener chain,
thereby splitting intermeshing rows of coupling elements; Figure 13 is an
enlarged fragmentary front elevational view of the separator shown in
Figure 12; 25 and Figure 14 is an enlarged fragmentary perspective view of
the punch mechanism which is lowered toward the    -9- separator that has
split the intermeshing rows of 



coupling elements. The principles of the present invention are particularly
useful when embodied in an apparatus, 5 generally designated by the
reference numeral 10, for attaching top end stops to a continuous slide
fastener chain. The apparatus 10 includes a clamping mechanism 11 which
generally comprises a pair of vertical punch 10  arms 12 angularly movably
mounted on a vertical punch/die holder 13 and a die 14 fixedly mounted on
the punch/die holder 13 and positioned between the lower ends of the punch
arms 12.  The lower ends of the punch arms 12 and the laterally opposite
sides of the die 14 15 cooperate with each other in clamping two top end
stops on longitudinal marginal edges of a pair of slide fastener stringer
tapes, as described later. The punch/die holder 13 is composed of a first
holder member 15 and a second holder member 16 attached 20  to a lower side
of the first holder member 15.  The punch/die holder 13 is vertically
movable in a channel-shaped holder guide 17 by a suitable actuator (not
shown) between an upper position to receive top end stops and a lower
position to attach top end stops. 25 As shown in Figures 1 and 4, the die
14 is securely fastened to the outer surface of the second holder member 16
remote from the first holder member 15 at a    - 10 - 



lower central position on the second holder member 16. The punch arms 12
are angularly movably supported by respective pivot pins 18 on the outer
surface of the second holder member 16, the pivot pins 18 being positioned
below the intermediate portions of the punch arms 12, i.e., more closely to
the lower ends of the 5 punch arms 12 than to the upper ends thereof. The
punch arms 12 are retained for smooth angular movement by a punch arm cover
19 attached to the second holder 10 member 16. The upper ends of the punch
arms 12 are operatively coupled by various interlinking members (described
below) to a punch actuator 20 mounted on a support plate 21 fixed to the
upper end of the first 15  holder member 15.  The punch actuator 20 may
comprise any of a pneumatic cylinder, a hydraulic cylinder, an electric
motor with a crank attached to its output shaft, and a solenoid. The punch
actuator 20 has an actuator rod 22 coupled to an upper ram 23. The upper 20
ends of the punch arms 12 are operatively connected by first pivot pins 24
to a pair of links 25, respectively, operatively coupled by a second pivot
pin 26 to the lower end of a lower ram 27. A compression coil spring 28 is
disposed under compression between 25  the upper and lower rams 23, 27 for
normally urging them apart. When the actuator 20 is operated, therefore,
the punch arms 12 are angularly moved toward   



and away from each other about the pivot pins 18. The pivoted punch arms
12, the upper and lower rams 23, 27, the links 25, and the spring 28 thus
jointly serve as a toggle mechanism for amplifying the power applied by 5
the actuator 20 to the lower ends of the punch arms 12, so that top end
stops can be applied to marginal tape edges with relatively small forces
produced by the actuator 20. The lower ram 27 is fixed to a ram holder 29
10  vertically slidably held by a ram holder guide 30 secured to the first
holder member 15. The ram holder 29 has an overhanging step 31 engaging a
lateral shoulder 32 of the upper ram 23. Therefore, the downward movement
of the lower ram 27 under the 15  resiliency of the spring 28 is limited to
a certain extent by this engagement between the step 31 and the shoulder
32. The channel-shaped holder guide 17 is fastened to a frame 33 of the
apparatus 10. Two vertically 20 spaced additional actuators 34, 35 such as
pneumatic cylinders are supported on a vertical plate 36 attached to the
frame 33, the actuators 34, 35 having piston rods 37, 38, respectively,
positioned for engagement with a lateral surface of one of the punch arms
12. 25         As better shown in Figure 4, the inner lower surfaces of the
punch arms 12 are normally spaced laterally from the opposite outer
surfaces of the die   



-12- 14 for retaining substantially U-shaped top end stops 40 therebetween.
The inner lower surfaces of the punch arms 12 have recesses 41,
respectively, defined therein, whereas the opposite outer surfaces of the
die 5 14 have recesses 42, respectively, defined therein and positioned in
confronting relation to the recesses 41. Each of these recesses 41, 42 is
shaped to neatly accommodate one of the legs of the top end stops 40. More
specifically, the depth of each of the recesses 41, 10 42 is substantially
equal to the thickness of the lower end of one of the legs of the top end
stops 40. Therefore, when the top end stops 40 are retained between the
punch arms 12 and the die 14, the legs, particularly their lower ends, of
the top end stops 40 15 are snugly received in the recesses 41, 42, without
projecting from the confronting inner and outer surfaces of the die 14 and
the punch arms 18. The die 14 and the punch arms 18 also have straight
lower side surfaces 43,  44,  respectively, extending downwardly 20 from
the recesses 41, 42, and slanted lower end surfaces 45, 46, respectively,
extending downwardly from the straight lower side surfaces 43, 44 and
tapered away from each other to define a pair of downwardly flaring guide
slots 47 between the die 14 25 and the punch arms 18. The guide slots 47
lead upwardly to cavities defined jointly by the recesses 41, 42 for
receiving the top end stops 40 therein.  The  



- 13 - die 14 has a tapered lower end 48 projecting downwardly beyond the
lower ends of the punch arms 18. The lower inner surfaces of the punch arms
18 are normally urged toward each other under the 5 resiliency of the
spring 28, while being kept in slightly spaced relation to the lower outer
surfaces of the die 14. Each of the punch arms 18 is resiliently spaced
from the die 14 by a distance which is slightly smaller than the width of
one of the top end stops 40 10  prior to being clamped.  Therefore, when
the top end stops 40 are held in the recesses 41, 42 between the die 14 and
the punch arms 18, the top end stops 40 are resiliently retained in place
therebetween. As shown in Figure 1, the apparatus 10 also 15 includes a
separator 50 disposed below the clamping mechanism 11. The separator 50 has
a separator body 51 including a splitter 52 with a wedge-shaped upper end
53 and a thin wedge-shaped inserter 54 attached to one side of the
separator body 51. The upper end of the 20  wedge-shaped inserter 54 is
positioned above the wedge-shaped upper end 53. The separator 50 is
vertically movable by a suitable actuator (not shown) toward and away from
a slide fastener chain 55. As better shown in Figures 11 and 13, the 25
splitter 52 includes a base portion 56 beneath the wedge-shaped upper end
53. The wedge-shaped upper end 53 is tapered upwardly and is progressively
lowered 



- 14 - away from the wedge-shaped inserter 54. The separator body 51 also
includes a pair of shoulders 57 facing upwardly and disposed one on each
side of the base portion 56. The wedge-shaped inserter 54 has a pair of
side edges 58 projecting laterally beyond the base 5 portion 56 of the
splitter 52, and a narrow portion 59 disposed below the side edges 58 and
having the same width as that of the base portion 56, the narrow portion 59
being aligned with the base portion 56. 10         A tape holder 60
positioned above the separator 50 is slidably mounted on a chain guide 61
which serves to guide the slide fastener chain 55. The tape holder 60
comprises a pair of laterally spaced holder members 62 slidably disposed on
respective guide members 63 of 15  the chain guide 61.  The chain guide
members 63 have slanted inner opposite surfaces 64 for easy upward entry of
the slide fastener chain 55 between the chain guide members 63. Likewise,
the holder members 62 also have slanted inner opposite surfaces 65 for
allowing 20  the slide fastener chain 55 to be inserted easily between the
holder members 62.   The holder members 62 are normally biased toward each
other by a tension spring 66 connected to the holder members 62. As
illustrated in Figure 1, a plurality of top 25  end stops 40 to be attached
to the slide fastener chain 55 are supplied successively from a parts
feeder (not 



shown) along chutes 69 terminating at ends positioned    -15 - near the
recesses 41, 42 of the clamping mechanism 11 as the punch/die holder 13 is
in the upper position to receive top end stops.  Two top end stops 40 are
fed at a time toward the chute ends by feed fingers 67 5  operated by an
actuator 68 such as a pneumatic cylinder. As illustrated in Figure 1, the
slide fastener chain 55 comprises a pair of slide fastener stringer tapes
70 each having a beaded longitudinal marginal 10  edge 71 supporting
thereon a row of coupling elements 72.  The slide fastener chain 55 also
has a plurality of longitudinally spaced element-free spaces or gaps 73
between the successive rows of coupling elements 72. As described below,
the top end stops 40 are attached 15 to the beaded marginal edges 71 in the
element-free spaces 73 adjacent to ends of each row of coupling elements
72. Operation of the apparatus 10 thus constructed is described below. 20
Two top end stops 40 are forcibly supplied by the feed fingers 67 down the
chutes 69 into the cavities defined by the recesses 41, 42 between the die
14 and the punch arms 18, with the legs of the top end stops 40 being
snugly fitted in the recesses 41, 42, as 25  shown in Figures 4 and 5.  The
supplied top end stops 



40 are resiliently retained between the die 14 and the punch arms 18 under
the resiliency of the spring 28    - 16 - disposed under compression
between the upper and lower rams 23, 27.  When the top end stops 40 are
supplied, the actuator 34 (Figures 1 and 5) is operated to cause its piston
rod 37 to push one of the punch arms 12 for 5  thereby displacing the lower
ends of the punch arms 12 slightly away from the die 14, so that the top
end stops 40 can easily be inserted between the die 14 and the punch arms
18. This prevents the top end stops 40 from being damaged, deformed, or
their paint from 10  falling off.  Then, the punch/die holder 13 is lowered
to move the clamping mechanism 11 downwardly. The slide fastener chain 55
is fed by a suitable chain feeder (not shown) and guided by the chain guide
61 to position one of the element-free spaces 73 15 (Figure 2) at the tape
holder 60. The separator 50 is moved upwardly toward the slide fastener
chain 55 placed underneath the chain guide 61 as shown in Figure 11. The
separator 50 is continuously lifted to move the wedge-shaped inserter 54
into the element-free 20 space 73 and then to force the wedge-shaped top
end 53 of the splitter 52 to disengage some coupling elements 72
progressively from the element-free space 73. Since the wedge-shaped top
end 53 is slanted downwardly away from the wedge-shaped inserter 54 and has
a fixed 



25 length, it can smoothly disengage the coupling elements 72 for a
constant length. The coupling elements 72 and the stringer tapes 70 are not
subject to undue stresses    -17- and hence the coupling elements 72 remain
firmly attached to the stringer tapes 70, because the coupling elements 72
are easily split from the element-free space 73. 5         At the same
time, the disengaged coupling elements 72 are caught by the shoulders 57 of
the separator body 51 and pulled upwardly thereby between the tape holder
members 62 as they are resiliently spread apart from each other against the
resiliency of 10  the spring 66.  When the coupling elements 72 are pulled
upwardly, the stringer tapes 70 are smoothly guided upwardly along the
slanted surfaces 64 of the chain guide members 63 and the slanted surfaces
65 of the tape holder members 62. The beaded marginal edges 15  71 of the
stringer tapes 70 are now directed upwardly while being held in place by
and between the tape holder members 62, as shown in Figures 12 and 13. At
this time, ends of the beaded marginal edges 71 in the element-free space
73 adjacent to the disengaged 20  coupling elements 72 are positioned just
behind the wedge-shaped inserter 54. The punch/die holder 13 is lowered to
the lower position until the U-shaped top end stops 40 supported 



by the clamping mechanism 11 are fitted over the beaded 25 marginal edges
71 directed upwardly by the separator 50 and the tape holder 60, as shown
in Figures 6 and 7. At this time, the beaded marginal edges 71 are smoothly
- 18 - guided through the guide slots 47 into the U-shaped top end stops 40
by the slanted surfaces 45, 46, and are not caught by the legs of the top
end stops 40 since these legs are snugly received in the recesses 41, 42, 5
as shown in Figure 4. The downwardly projecting lower end 48 of the die 14
also serves to guide the beaded marginal edges 41 into the top end stops 40
since the lower end 48 first enters the element-free space 73 to direct the
stringer tapes 70 respectively along the 10  slanted surfaces 45 of the die
14.  Now, the die 14 is positioned directly behind the thin wedge-shaped
inserter 54 as illustrated in Figure 14. The slide fastener chain 55 may
longitudinally be backed off to bring the ends of the disengaged coupling
element rows .15 into close abutment against the top end stops 40 supported
by the clamping mechanism 11, so that the top end stops 40 can accurately
be attached to the beaded marginal edges 71 closely to the coupling element
rows. The actuator 20 is then operated to lower the 20  rams 23, 27 to turn
the punch arms 12 about the pivot pins 18, moving the lower ends of the
punch arms 12 toward the die 14 until the top end stops 40 are 



clinched about the beaded marginal edges 71, as shown in Figures 8 and 9.
After the top end stops 40 has 25  been firmly attached to the beaded
marginal edges 71, the actuator 20 is operated again to lift the rams 23,
27 to displace the lower ends of the punch arms 12 away    -19- from the
die 14, thus releasing the attached top end stops 40 from the clamping
mechanism 12, as shown in Figure 10. At the same time, the actuator 35 is
operated to extend its piston rod 38 for assisting the 5 punch arms 12 in
releasing the top end stops 40 without damaging and deforming them or
removing their paint. Thereafter,'the punch/die holder 13 is moved upwardly
to the upper position in which another pair of top end stops 40 is supplied
to the clamping mechanism 12. 10         The above cycle may automatically
be repeated to successively attach pairs of top end stops 40 to the
continuous slide fastener chain 55 in the element-free spaces 73 at
longitudinally spaced intervals. 15 20 25    - 20 - Claims: 



1. An apparatus for attaching a pair of top end stops of a substantially
U-shape to a continuous slide fastener chain composed of a pair of stringer
tapes 5 supporting a pair of intermeshing rows of coupling elements on and
along respective beaded longitudinal marginal edges of. the stringer tapes,
the slide fastener chain having longitduinally spaced element-free spaces,
said apparatus comprising: 10         (a) a punch/die holder; (b) a
clamping mechanism mounted on said punch/die holder and including a pair of
punch arms angularly movably supported on said punch/die holder and a die
fixed to said punch/die holder and disposed 15  between said punch arms for
supporting the top end stops between the die and first ends of said punch
arms; and (c) means operatively coupled between said punch/die holder and
second opposite ends of said punch 20  arms for angularly moving said punch
arms to cause said first ends thereof to clinch the top end stops
respectively about the beaded marginal edges of the stringer tapes at one
of the element-free spaces adjacent to ends of the rows of coupling
elements. 25         2. An apparatus according to claim 1, said means
comprising a toggle mechanism composed of a pair of links operatively
coupled to said second ends of the    - 21 - 



punch arms, and a pair of pivot pins by which said punch arms are angularly
movably supported on said punch/die holder, said pivot pins being
positioned more closely to said first ends than to said second ends, 5 and
an actuator mounted on said punch/die holder for actuating said links. 3.
An apparatus according to claim 2, said toggle mechanism further including
a first ram coupled to said actuator, a second ram operatively coupled to
10  said links and slidably mounted on said punch/die holder, and a
compression coil spring disposed under compression between said first and
second rams for normally urging them apart from each other to resiliently
bias said first ends of said punch arms 15  with respect to said die. 4. An
apparatus according to claim 1, 2 or 3 further, including an actuator for
acting on one of said punch arms to assist them in displacing said first
ends of the punch arms away from said die. 20         5. An apparatus for
attaching a pair of top end stops of a substantially U-shape to a
continuous slide fastener chain composed of a pair of stringer tapes
supporting a pair of intermeshing rows of coupling elements on and along
respective beaded longitudinal 25  marginal edges of the stringer tapes,
the slide fastener chain having longitudinally spaced element-free spaces,
said apparatus comprising:    



- 22 - (a) a punch/die holder; (b) a clamping mechanism mounted on said
punch/die holder and including a pair of punch arms angularly movably
supported on said punch/die holder and a die fixed to said punch/die holder
and disposed 5 between said punch arms for supporting the top end stops
between the die and first ends of said punch arms, said punch arms having a
pair of first recesses defined respectively in opposite inner side surfaces
10 thereof, said die having a pair of second recesses defined respectively
in opposite outer side surfaces thereof, said first and second recesses
jointly defining cavities for holding said top end stops, respectively,
therein, with legs of the top end stops 15 being snugly fitted in siad
first and second recesses and (c) means operatively coupled between said
punch/die holder and second opposite ends of said punch arms for angularly
moving said punch arms to cause said 20 first ends thereof to clinch the
top end stops respectively about the beaded marginal edges of the stringer
tapes at one of the element-free spaces adjacent to ends of the rows of
coupling elements. 6. An apparatus according to claim 5, said punch 25
arms having a pair of first slanted surfaces and said die having a pair of
second slanted surfaces tapered away from said first slanted surfaces, said
first and  



- 23 - second slanted surfaces jointly defining a pair of flaring guide
slots leading to said cavities, respectively, for smoothly guiding the
beaded marginal edges of the stringer tapes into the top end stops, 5
respectively, supported between said punch arms and said die. 7. An
apparatus for attaching a pair of top end stops of a substantially U-shape
to a continuous slide fastener chain composed of a pair of stringer tapes
10  supporting a pair of intermeshing rows of coupling elements on and
along respective beaded longitudinal marginal edges of the stringer tapes,
the slide fastener chain having longitudinally spaced element-free spaces,
said apparatus comprising: 15         (a) a punch/die holder; (b) a
clamping mechanism mounted on said punch/die holder and including a pair of
punch arms angularly movably supported on said punch/die holder and a die
fixed to said punch/die holder and disposed 20  between said punch arms for
supporting the top end stops between the die and first ends of said punch
arms; (c) means operatively coupled between said punch/die holder and
second opposite ends of said punch 25  arms for angularly moving said punch
arms to cause said first ends thereof to clinch the top end stops
respectively about the beaded marginal edges of the 



- 24 - stringer tapes at one of the element-free spaces adjacent to ends of
the rows of coupling elements; and (d) directing means for separately
directing said beaded marginal edges of the stringer tapes at said one
element-free space toward the top end stops 5 supported between said die
and said first ends of said punch arms. 8. An apparatus according to claim
7, said directing means comprising a separator for 10 progressively
disengaging the intermeshing rows of coupling elements from said one
element-free space, and a tape holder for coacting with said separator to
hold - the stringer tapes and the disengaged coupling elements thereon
adjacent to said one element-free space for 15  directing said beaded
marginal edges thereat toward the top end stops. 9. An apparatus according
to claim 8, said separator comprising a separator body including a splitter
having a wedge-shaped end, and a wedge-shaped 20 inserter attached to said
separator body and projecting beyond said wedge-shaped end,
said-wedge-shaped end being progressively inclined toward said separator
body away from said wedge-shaped inserter, said separator being movable
toward said slide fastener chain to cause 25 said wedge-shaped inserter to
enter said one element-free space and then to cause said wedge-shaped 



end to disengage the intermeshing rows of coupling    -25- elements
progressively from said one element-free space. 10. An apparatus according
to claim 9, said separator body having a pair of shoulders disposed one on
each side of said splitter for engaging the 5 disengaged rows of coupling
elements and moving them into engagement by said tape holder upon movement
of said separator. 11. An apparatus according to claim 10, said 10  tape
holder comprises a pair of tape holder members having slanted inner
surfaces, respectively, for guiding said stringer tapes, and a spring
acting between said tape holder members for normally urging them toward
each other, said separator being movable 15  between said tape holder
members for positioning the stringer tapes and the coupling elements
engaged by said shoulders between said tape holder members and said
separator. 20 25    


