
-1 - METHOD OF AND APPARATUS FOR AUTOMATICALLY ATTACHING TOP STOPS TO A
GAPPED SLIDE FASTENER CHAIN WITH SLIDERS MOUNTED THEREON The present
invention relates to a method of and an apparatus for automatically
attaching top stops to a longitudinally gapped, continuous slide fastener
chain respectively at ends of longitudinally spaced rows of 5  coupling
elements with sliders slidably mounted thereon, respectively. For applying
top stops to a continuous slide fastener chain, it has been customary to
move upwardly a tongue-shaped chain spreader between stringer tapes 10
adacent to ends of rows of coupling elements, and then attach the top stops
to the ends of coupling element rows on the stringer tapes spaced laterally
from each other.  The chain spreader tends to loosen and lift confronting
edges of the tapes as they are spread apart. 15  Since there has been no
mechanism for holding the tape edges stably down against lower dies, the
tape edges has been caused by the chain spreader to buckle up. In the past,
top stops have often been merely applied to the tape edges without checking
them for the way in    -2- which they are supported.  The tongue-shaped
chain spreader as they spread the chain is held in point-to- point contact
with coupling elements, so that the chain 



spreader fails to guide and support the ends of rows of 5  coupling
elements stably along the direction of travel of the slide fastener chain.
With the above prior process, therefore, top stops cannot be reliably and
accurately applied to the edges of the stringer tapes, and the attaching
operation cannot be speeded up. 10         In an effort to eliminate the
prior difficulties, the applicant has proposed a method of and an apparatus
for automatically attaching top stops to a longitudina- lly gapped,
continuous slide fastener chain with sliders slidably mounted thereon.
According to the 15 proposed arrangement, confronting edges of stringer
tapes where top stops are to be applied are kept parallel to each other
with the tapes being stably placed in position by a tape presser.  Top
stops can automatically be attached to a slide fastener chain 20  reliably
under good condition at an increased rate of attachment.  In operation, the
feed of the chain is stopped when detecting a slider positioned on a pair
of coupling element rows and spaced a distance from the ends of the
coupling element rows where top stops are 25  to be attached, in the
direction in which the chain travels.  Then, a chain stopper inserted in a
gap in the chain and held against a bottom stop thereon is actuated to move
the chain until the ends of the    coupling element rows are positioned on
clinching dies.  This positioning method is disadvantageous in that varying



lengths of spaces or gaps in the chain result in in- correct positioning of
the ends of the coupling element 5   rows.  Another problem is that a
detector for detecting the chain. stopper as pushed by the bottom stop in
feeding along the chain a constant interval cannot easily be adjusted in
position to meet different space lengths. It is a believed possibility of
the present inven- 10   tion to provide a method of automatically attaching
top stops to a longitudinally gapped, continuous slide fastener chain while
accommodating spaces or gaps of varying lengths in the slide fastener
chain. Another believed possibility of the. present inven- 15   tion is to
provide an apparatus for carrying out the above method. According to a
first aspect of the invention, there is provided a method of automatically
attaching top stops to a longitudinally gapped, continuous slide fastener
20   chain composed of a pair of stringer tapes, pairs of rows of coupling
elements mounted respectively on the stringer tapes and longitudinally
spaced with gaps therebetween, bottom stops attached respectively to the
pairs of rows of coupling elements at ends thereof, and sliders slidably 25
mounted respectively on the pairs of rows of coupling elements, said method
comprising the steps of :    (a)   longitudinally feeding the slide
fastener chain along a path in one direction;. (b)   stopping the slide
fastener chain in response to. 



sensing the slider on one of the.pair of rows of coupling 5   elements; (c)
spreading the stringer tapes transversely from each other at one of the
gaps adjacent to said slider; (d)   feeding the. slide fastener chain in
said direction until one of the bottbm stops adjacent to said one of the 10
gaps is engaged by a chain stop; (e)   deflecting.the slide fastener chain
transversely out of said path at a position downstream of said chain stop
with respect to said.one direction to move a portion of the slide.fastener
chain downstream of said position 15   longitudinally in adirection
opposite to said one direction until the opposite end of said one of the
pair of rows of coupling elements is aligned with said clinching (f)
applying top stops to said opposite end against said clinching dies; and
2.0  (9)   feeding the slide fastener chain again along said path in said
direction. According to.a second aspect of the invention, there is provided
an apparatus for automatically attach- ing top stops to a longitudinally
gapped, continuous 25   slide fastener chain composed of a pair of stringer
tapes, pairs of rows of coupling elements mounted respectively on the
stringer tapes and longitudinally spaced with gaps    therebetween, bottom
stops attached respectively to the pairs of rows of coupling elements at
ends thereof, and sliders slidably mounted respectively on the pairs of 



rows of coupling elements, said apparatus comprising: 5   (a)   means for
longitudinally feeding the slide fastener chain along a path in one
direction; (b) . a pair of spaced front and rear chain guides disposed in
said path for guiding the slide fastener chain to move along the path, said
front guides having 10  clinching dies; (c)   a slider sensor for sensing
the slider on one of the pairs of rows of coupling elements; (d)   a chain
opening pad disposed in vertically con- fronting relation to said front
chain guide and movable 15   transversely across said path for spreading
the stringer tapes transversely from each other at one of the gaps adjacent
to said slider in response to the sensing of the latter by said slider
sensor; (e)   a chain stop lever connected to said chain opening 20   pad
and disposed between said front and rear chain guides for stopping the
slide fastener chain by engaging the bottom stop adjacent to said one of
the gaps; (f)   a chain deflector disposed between said chain stop lever
and said front chain guide and actuatable, in 25  response to the stopping
of the slide fastener chain by said chain stop lever, for deflecting the
slide fastener    chain out of said path to bring the opposite end of said
one of the pairs of rows of coupling elements onto said clinching dies; and
(g)   a top stop applicator for applying top stops to 



5   said apposite end of said one coupling element row pair against said
clinching dies. The invention will be described by way of example with
reference to the accompanying drawings, wherein :- 10         Figure 1 is a
fragmentary plan view of a    -6- longitudinally gapped, continuous slide
fastener chain with sliders mounted on spaced rows of coupling elements;
Figure 2 is a vertical cross-sectional view of 5  an apparatus  embodying
the present invention, the apparatus being in a position prior to operation
for top stop attachment; Figure 3 is a side elevational view of the
apparatus shown in Figure 2; 10         Figure 4 is a front elevational
view of a chain opening pad in the apparatus; Figures 5 and-6 are vertical
cross-sectional views of the apparatus of Figure 2, showing different
stages of operation for applying a top stop; 15        Figures 7 and 8 are
side elevational views, partly cut away, of a mechanism for elevating and
lowering a chain deflector; Figures 9 through 11 are enlarged vertical
cross-sectional views showing successive steps of 20  positioning ends-of
rows of coupling elements for 



registry with top end stops to be attached thereto; Figure 12 is an
enlarged plan view, with parts in cross section, of the parts shown in
Figure 11; Figure 13 is a perspective view of an element 25  row end
positioner and the chain deflector; Figure 14 is an enlarged vertical
cross- sectional view illustrating the manner in which top stops are
attached to the rows of coupling elements;    Figure 15 is a plan view
partly in cross section of a slide fastener chain on the apparatus as
operated to the position of Figure 6; Figure 16 is an enlarged fragmentary
cross-, 5  sectional view taken along line XVI - XVI of Figure 15; Figure
17 is a fragmentary perspective view illustrative of the way in which the
top stops are attached; 10         Figures 18 and 19 are enlarged
fragmentary cross- sectional views showing conditions in which a chain is
misplaced jamming certain operating parts of 'the apparatus, and Figure 20
is an electrical diagram of an electric 15  control circuit for operating
the apparatus of the invention. The terms "front", "rear", "upstream",
"down- stream" and the like will be used herein with reference to the
direction in which a slider fastener chain is 



20  normally fed along through an apparatus according to the present
invention. As shown in Figure 1, a slide fastener chain 21 to which top
stops are to be applied comprises a pair of slide fastener tapes 22, 23
having on their inner 25  longitudinal edges longitudinally spaced pairs of
rows of coupling.elements 24, 25 mounted on a pair of reinforcing core.
cords 26, 27, respectively, on the longitudinal tape edges.  Each pair of
rows of coupling    -8- elements 24, 25 has a bottom stop 28 secured to one
end thereof.  The pairs of rows of coupling elements 24, 25 are
longidianlly separated by spaces or gaps 29 which are free of any coupling
elements.  A slider 30 5  is slidably mounted on each pair of rows of
coupling elements 24, 25 for taking the rows of coupling elements 24, 25
into and out of intermeshing engagement.  The slider 30 is shown as being
displaced from ends of the rows of coupling elements 24, 25 which are
remote from 10 the opposite end where the bottom stop 28 is mounted,' thus
leaving some of the coupling elements disengaged. A pair of top stops 31,
32, shown by the imagenary lines, will be applied to the ends of the
disengaged rows of coupling elements according to the present 15 invention.
In Figure 2, an apparatus 33 for automatically applying top stops to the
slide fastener chain 21 has 



a chain feeder including a feed roller 34 and a presser roller 35 for
sandwiching. the slide fastener chain 21 20  therebetween.  The feed roller
34 is operatively coupled with a motor 36 through an electromagnetic clutch
37. The feed roller 34 can be stopped by an electromagnetic brake 38.  When
the feed roller 34 is driven by the motor 36, the slide fastener chain 21
is fed along in 25  the direction of the arrow 39 through the apparatus 33.
The apparatus 33 includes front and rear guides 40, 41 disposed upstream of
the chain feeder with respect to the direction of travel of the slide
-9- fastener chain 21 for slidably supporting the stringer tapes 22, 23..
The front guide 40 comprises, as shown in Figure 13, a pair.of vertical
plates 42, 43 attached to each other.  The plate 42 has in its upper edge a
5  pair of element guide slots 44, 45 spaced laterally from each other and
having inner faces slightly flaring in the downstream direction.  The plate
43 has in its upper edge a pair of clinching dies 46, 47 substantially in
registry with the element guide slots 44, 45.  The 10  outer faces of
element guide slots 44, 45 are aligned with the outer faces of the
clinching dies 46, 47 in the direction of feed of the slide fastener chain
21. The plates 42, 43 are followed by a pair of trans- fersely spaced
blocks 48, 49 having upper surfaces 50, 15  51, respectively, for
supporting the stringer tapes 22, 



23, respectively.  The blocks 48, 49 are interconnected by an element
stopper-52 positioned adjacent to the plate 43 and having a pair of
recesses 53, 54 and a pair of element stopping edges 55, 56 extending
around 20. the recesses 53, 54, respectively, and facing the clinching dies
46, 47, respectively.  The blocks 48, 49 are separated by a space 57
therebetween and have a pair of core cord guide steps 58, 59, respectively,
facing the space 57 and extending into the recesses 25  53, 54,
respectively, substantially in alignment with the element guide slots 44,
45 and the clinching dies 46, 47. The slide fastener chain 21 can be opened
by a    -10- chain opening pad 60 (Figures 2 and 4) to spread the stringer
tapes 22, 23 laterally apart in parallel relationship at the gap 29 and
adjacent coupling elements 24, 25. The chain opening pad 60 has a 5
presser plate 61 and a pair of front and rear legs 62, 63 depending
therefrom and spaced longtidunally from each other.  The presser plate 61
has a rectangular opening 64 (Figure 17) positioned between the front and
rear legs 62, 63 and held in vertical alignment 10  with the clinching dies
46, 47 (Figure 14).  The presser plate 61 is supported at its rear end on a
lower end of a pad holder 65 which is vertically movable.  As illustrated
in Figure 12, the front leg 



62 has a proximal end of a lateral dimension or thick- 15  ness smaller
than that of the proximal end of the rear leg 63 by two times the lateral
projection of each coupling element beyong the core cord 26, 27.  The front
and real legs. 62, 63 have confronting edges 66, 67 inclined away from each
other in the downward 20  direction, as shown in Figure 4.  In Figures 16
and 18, the rear leg 63 has a downward taper defined by a pair of side
faces 68, 69.  In Figure 17, the front leg 62 also has a downward taper
defined by a pair of side faces 70, 71.  When the chain opening pad 60 is
fully 25  lowered by the pad holder 65, as shown in Figure 14, the front
leg 62 is disposed in front of the front guide 40 and the rear leg 63 is
located in the space 57 in the front guide 40, spreading the stringer
-11- tapes 22, 23 widely apart laterally with the inclined side faces 68,
69 and 70, 71. As shown in Figure 2, the pad holder 65 is vertically
slidably supported by a machine.frame 75. 5'' A fluid cylinder 76 is
secured to the machine frame 75 and has a piston rod 77 connected by a
compression spring 78 to the pad holder 65.  Since the pad holder 65 is
resiliently coupled to the fluid cylinder 76, the presser plate 61 of the
chain opening pad 60 when 10  lowered can resiliently press the slide
fastener chain 21 down against the chain guide 40. 



The rear guide 41 comprises a slide base 79 and a tape presser 80 spaced
upwardly from the slide base 79.  The slide base 79 has an upper surface 81
15  (Figures 12 and 19) having a longitudinal groove 82 for guiding the
sliders 30 on the slide fastener chain 21.  The slide base 79 also has a
slot 83 in its front end for passage therethrough of a chain stop lever 84,
the slot 83 being aligned and communicating with the 20  groove 82.  The
chain stop lever 84 is generally positioned above the rear guide.. 41 and
pivotably mounted by a pin 85 (Figure 2) on the pad holder 65 for angular
movement in the direction of feed of the slide fastener chain 21.  A
restrictor 86 is secured 25  to the machine frame 75 and supports an
L-shaped rod 87.  A tension spring 88 is connected between the rod 87 and
the chain, stop lever 84 for normally urging the latter to swing clockwise
against a stopper 89 disposed    - 12 - in the restrictor 86. A detector
lever 90 is pivotably disposed below the chain stop lever 84 in substantial
vertical align- ment therewith.  The detector lever 90 has an engage- 5
ment projection 91 on its upper end and a lateral pin 92 near the lower
end.  The lateral pin 92 rides in a vertical guide slot 93 defined in the
machine frame 75. The.lower end of the detector lever 90 is positioned
immediately above a limit switch 94.  The detector 



10  lever 90 is normally urged by a spring (not shown) in an upward
direction to keep the lower end out of contact with the limit switch 94.
The detector lever 90 is also normally urged by a compression spring 95
disposed around a stop 96 to turn counter-clockwise 15  about the pin 92
against a receiver pin 97.  At this time, a limit switch 98 is closed by
the detector lever 90. A chain deflector 99 is vertically movably disposed
between the front and rear guides 40, 41 for 20  movement into and out of
the path of the slide fastener chain 21. The chain deflector 99 extends
transversely of the direction of feed of the slide fastener chain 21. As
shown in Figures 7 and 8, the chain deflector 99 is supported at one end on
an upper end of a holder 25  bar 100 vertically slidably mounted in a guide
frame 101 integral with the machine frame 75.  The holder bar 100 is
normally urged to move downwardly under the force of a tension spring 102
acting between the.    - 13 - holder bar 100 and the guide frame 101.  A
fluid cylinder 103 is mounted on the guide frame 101 and has a piston rod
104 which extends through a hole defined in a lateral plate 105 projecting
from a lower end of 5  the holder bar 100.  The piston rod 104 supports
thereon a disc 106 and a flange 107 mounted on a distal end of the piston
rod 104 and spaced axially 



from the disc 106.  A compression spring 108 is coiled around the piston
rod 104 between the disc 106 and the 10  flange 107 for resiliently holding
the lateral plate 105 against the flange 107.  A limit switch 109 is
positioned so that it will be closed by the disc 106 when the fluid
cylinder 103 is actuated to extend the piston rod 104 for thereby lowering
the chain deflector 15  99. A top stop-applicator mechanism 110 (Figure 2)
has a cutter holder 111 mounting a cutter 112 on its lower end, and a punch
holder 113 supporting a curling punch 114 held in vertical alignment with
the opening 20  64 in the chain opening pad.6.0. The cutter holder 111 and
the punch holder 113 are mutually slidably held against each other and
mounted on the machine frame 75 for upward and downward movement.  A
horizontal main shaft 115 is rotatably supported on the machine frame 25 75
and supports an eccentric pin 116 to which the cutter holder 111 is
operatively coupled.through a link 117 and a pin 119, and the punch holder
113 is operatively coupled through a link 118 and a pin 120.    -14- The
links 117, 118 are attached such that they extend upwardly and downwardly,
respectively, from the eccentrip pin 116 when the latter is in an uppermost
position. When the main shaft 115 makes one revolution, 5  the cutter 112
and the curling punch 114 move down- 



wardly at different speeds. More specifically, the cutter 112 is lowered at
a higher speed during a former half of one revolution of the main shaft
115, while the curling punch 114 is lowered at a higher 10 speed during a
latter half of one revolution of the main shaft 115.  Although not shown,
the main shaft 115 has a rear end connected through a clutch to a V-belt
pulley rotatable at all times by a motor through *       a V-belt speed
reducer and transmission mechanism. * 15  The clutch is automatically
disconnected each time the main shaft 115 makes one revolution. A stopper
121 is horizontally slidably supported on the machine frame-75 for slidable
movement in the direction of feed of the slide fastener chain 21. The 20
stopper 121 has a pair of laterally spaced benders 122 (only one shown in
Figure 2) engageable with a slanted surface 123 on the lower end of the
cutter 112. The stopper 121 is normally urged by a compression spring 124
to move into the path of the cutter 112 and the 25 curling punch 114. *
As illustrated in Figure 17, the curling punch 114 includes a pair of
laterally spaced punch legs 125, 126 movable into and out of the
rectangular    -15- opening 64 in the chain opening pad 60. In Figure 2, a
slider sensor 127 is located in front of the front guide 40 for sensing a
slider on the 



chain 21 as it is fed along over the front guide 40. 5         As shown in
Figure 3, a limit. switch 128 is mounted on the machine frame 75 and
actuatable by the pad holder 65 when the latter is moved upwardly.  A wire
feeder mechanism 129 shown in Figure 3 serves to feed a flat wire bar 130
intermittently each time a 10  pair of top stop blanks are cut off from the
flat wire bar 130 by the cutter 112 as described below. Operation of the
apparatus 33 thus constructed is as follows:  Figure 20 shows an electric
control circuit for controlling the apparatus 33 for auto- 15. matically
applying top stops to the slide fastener chain 21.  The slide fastener
chain 21 is fed along in the direction of the arrow 39 (Figure 2) by the
presser roller 35 and the feed roller 34 which is driven by the motor 36
through the feed motor clutch 37.  While 20  the slide fastener chain 21 is
being fed along, the slider 30 is guided in and along the slider guide
groove 82 in the rear guide.41, and the stringer tapes 22, 23 are guided
over the upper surface 81.  The slider 30 slides over the rear guide 41 and
then the 25  front guide 40, and is detected by the slider sensor 127,
which then produces a signal to disconnect the feed motor clutch 37 and
actuate the feed roller brake 38 for thereby stopping the slide fastener
chain 21.    -16- The signal from the slider sensor 127 is also employed 



to actuate the fluid cylinder 76 for lowering the chain opening pad 60 and
the chain stop lever 84. The front and rear legs 62, 63 of the chain
opening pad .60 5  are forced between the stringer tapes 22, 23 spreading
them apart at the gap 29 and adjacent coupling elements 24, 25 as shown in
Figures 12 and 15. The stringer tapes 22, 23 are sandwiched resiliently
between the presser plate 61 of the chain opening pad 60 and the 10  slide
surfaces 50, 51 of the front guide 40 as illust- rated in Figure 16.  The
chain stop lever.84 is inserted downwardly between the stringer tapes 22,
23 through the. slot 83 to displace the detector lever 90 downwardly until
it actuates the limit switch 94 as shown in 15  Figure 5.  The limit switch
94 now issues a.signal to the feed motor clutch 37 to connect the same and
also to the feed roller brake 38 to release the same. The feed roller 34 is
again rotated to feed the slide fastener chain 21. 20         In case the
inner edges of the stringer tapes 22, 23 get jammed between the sides faces
68, 69 of the rear leg 63 and the inner faces of the blocks 48, 49 of the
front guide 40 as shown in Figure 18, the chain opening pad 60 is prevented
from being lowered further, 25  and hence the limit switch 94 is not
actuated. Similarly, when one of the stringer tapes 23 is placed over the
slot 83 as shown in Figure 19, the chain stop lever 84 fails to enter the
slot 83, and the limit    



- 17 - switch 94 is not turned on.  Therefore, should these malfunctions
occur, the slide fastener chain 21 would not start being fed again.  An
alarm device may be provided for giving an alarm when the slide fastener 5
chain is not fed again a preset period of time after the slide fastener
chain has been stopped in response to detection of the slider 30.  This
enables the operator to check any chain feed failures which would otherwise
cause improper attachment of top stops 31, 32. 10         When the slide
fastener chain 21 is fed along again in the direction of the arrow 39
(Figure 5), a bottom stop 28 attached to the bottom end of a following pair
of rows of coupling elements 24, 25 is brought into engagement with the
chain stop lever 84. 15  Since the slide fastener chain 21 is forcibly
pulled by the feed roller 34, the chain stop lever 84 is slightly moved
counterclockwise about the pin 85 against the resiliency of the spring 88.
Then, the lower end of the chain stop lever 84 which engages 20  the
projection 91 of the detector lever 90 causes the latter to be turned
clockwise about the pin 92 against the biasing force of the spring 95 until
the detector lever 84 is held against the stopper 96.  The limit switch 98
is now turned off to disengage the 25  feed motor clutch 37, whereupon the
slide fastener chain 21 comes to a. stop in its free state without being
braked by the roller brake 38.  The ends of the rows of coupling elements
24, 25 where top stops are  



-18- to be applied are positioned downstream of the clinching dies 46, 47
on the front guide 40. Simultaneously, the signal from the limit switch 98
is employed to actuate the fluid cylinder 103, which 5  then extends its
piston rod 104 to lower the chain deflector 99 through the holder bar 100
as illustrated in Figures 7 and 8. The chain deflector 99 as it descends
deflects the chain 21 downwardly as shown in Figures 6 and 14.  Since the
feed roller 34 is not 10  braked but the feed roller 34 and the presser
roller 35 are freely rotatable, and the bottom stop 28 is engaged by the
chain stop lever 84 upstream thereof at this time, the slide fastener chain
21 that is positioned downstream of the deflector 99 is moved 15  back in
the direction of the arrow 72 (Figure 6) by the lowering deflector 99 while
rotating back the feed roller 34 and the presser roller 35.  The ends of
the rows of coupling elements 24, 25 where top stops are to be attached are
now brought up against the element 20  stopping edges 55, 56 and positioned
in the clinching dies 46, 47, respectively, as shown in Figure 12. At this
time, the confronting edges of the stringer tapes 22, 23 are kept parallel
to each other by the front and rear legs 62, 63 of the chain opening pad 25
60.  The core cords 26, 27 at the gap 29 extend through the recesses 53, 54
and ride on the steps 58, 59, respectively, on the front guide 40.  When
the ends of 



the coupling element rows abut against the stopper    -19- faces 55, 56,
the rearward movement of the slide fastener chain 21 is arrested, and the
chain deflector 99 is stopped.  The downward stroke of the piston rod 104
of the fluid cylinder 103 is determined such that 5  the piston rod 104
continues to descend..after the chain deflector 99 has stopped its lowering
movement. Such continued downward movement of the piston rod 104 does not
lower the chain deflector 99 as the piston rod 104 is not fixed to the
holder bar 100 but merely extends 10  through the hole in the lateral plate
105.  The chain deflector 99 is only resiliently urged downwardly under
increasing forces from the compression spring 108 when it is compressed by
the piston rod 104. Accordingly, the slide fastener chain 21 is prevented
15  from being torn off by the chain deflector 99.  The compression spring
108 as it is compressed serves to take up errors and variations in the
lengths of the gaps 29 in the chain 21. :The magnitude of such errors and
variations in gap lengths that can be absorbed can 20  be increased by
increasing the stroke of the piston rod 104. At thestroke end of the piston
rod 104, the limit switch 109'is actuated by the disc 106 to actuate the
fluid cylinder 103 in an opposite direction, that 25  is, to retract the
piston rod 104 upwardly for lifting 



the chain deflector 99 up to its starting position. At the same time, the
limit switch 109 energizes a timer 131 (Fig 20), which upon elapse of a
preset    - 20 - interval of time after the chain deflector 99 has started
descending, actuates the clutch in the shaft drive mechanism to rotate the
main shaft 15 through one revolution. 5         When the main shaft 115
begins rotating about its own axis, the cutter 112 and the curling punch
114 simultaneously start to be lowered at different speeds. The cutter 112
cuts top stop blanks from the flat wire bar 130 as fed by the wire feeder
mechanism 129.  The 10  top stop blanks are bent by the benders 122 on the
stopper 121 into top stops 31, 32 (Figure 12). The cutter 112 is
continuously.-lowered to cause the lower slanted surface 123 to retract the
stopper 121 against the force of the spring 124.  The curling punch 114 is
15  now moved downwardly at a higher speed through the cutter 112 and the
opening 64 in the chain opening pad 60, as shown in Figure 17. The top
stops 31, 32 are pushed downwardly by the curling punch legs 125, 126,
respectively, until they pierce the stringer tapes 24, 20  25 across the
ends of the coupling element rows disposed in the clinching dies 46, 47,
respectively, and clinch the top stops 31, 32 around the coupling elements
24, 25. After the main shaft 115 has rotated through one 



revolution, that is, after the top stops 31, 32 are 25 secured in place to
the slide fastener chain 21, a limit switch 132 is actuated by the main
shaft 115 to issue a signal for actuate the fluid cylinder 76 in the
opposite direction to retract the chain opening pad 60    -21- and the
chain stop lever 84 upwardly to their starting position. The completion of
upward movement of the pad holder 65 is sensed by the limit switch 128
which delivers a signal to the feed motor clutch 37 to 5  rotate the feed
roller 34 again for another cycle of top stop application.    - 22 - C L A
I MS : l.      A method of automatically attaching top. stops to a
longitudinally gapped, continuous slide fastener chain composed of a pair
of stringer tapes, pairs of rows of coupling elements mounted respectively
on the stringer 5 tapes and longitudinally spaced with gaps therebetween,
bottom stops attached respectively to the pairs of rows of coupling
elements at ends thereof, and sliders slidably mounted respectively on the
pairs of rows of coupling elements, said method comprising the steps of: 10
(a) longitudinally feeding the slide fastener chain 



along a path in one direction; (b) stopping the slide fastener chain in
response to sensing the slider on one of the pairs of rows of coupling
elements; 15        (c) spreading the stringer tapes transversely from each
other at one of the gaps adjacent to said slider; (d) feeding the slide
fastener chain in said direction until one of the bottom stops adjacent to
said one of the gaps is engaged by a chain stop; 20        (e) deflecting
the slide fastener chain transversely out of said path at a position
downstream of said chain stop with respect to said one direction to move a
portion of the slide fastener chain downstream of said position
longitudinally in a direction opposite to said one 25 direction until the
opposite end of said one of the pair of rows of coupling elements is
aligned with said clinching    - 23 - dies; (f) applying top stops to said
opposite end against said clinching dies; and (g) feeding the slide
fastener chain again along said 5  path in said direction. I 2.
An apparatus for automatically attaching top stops to a longitudinally
gapped, continuous slide fastener chain composed of a pair of stringer
tapes, pairs of rows of coupling elements mounted respectively on 



10  the stringer tapes and longitudinally spaced with gaps therebetween,
bottom stops attached respectively to the pairs of rows of coupling
elements at ends thereof, and sliders slidably mounted respectively on the
pairs of rows of coupling elements, said apparatus comprising: 15
(a) means for longitudinally feeding the slide fastener chain along a path
in one direction; (b) a pair of spaced front and rear chain guides disposed
in said path for guiding the slide fastener chain to move along the path,
said front guides having clinching 20  dies; (c) a slider sensor for
sensing the slider on one of the pairs of rows of coupling elements; (d) a
chain opening pad disposed in vertically confronting relation to said front
chain guide and movable 25  transversely across said path for spreading the
stringer tapes transversely from each other at one of the gaps adjacent to
said slider in response to the sensing of the    24 latter by said slide
sensor; (e) a chain stop lever coupled to said chain opening pad and
disposed between said front and rear chain guides for stopping the slide
fastener chain by engaging the 5 bottom stop adjacent to said one of -the
gaps; (f) a chain deflector disposed between said chain stop lever and said
front chain guide and actuatable, in response to the stopping of the slide
fastener chain by 



said chain stop lever, for deflecting the slide fastener 10   chain out of
said one of the pairs of rows of coupling elements onto said clinching
dies; and (g) a top stop applicantor for applying top stops to said
opposite end of said one coupling element row pair against said clinching
dies. 15         3.  An apparatus according to claim 2, said front chain
guide including element stopping edges located adjacent to and upstream of
said clinching dies, respectively, for positioning said opposite end of
said one of pairs of rows of coupling elements in alignment with 20   said
clinching dies. 4.  An apparatus according to claim 2 or 3, said chain
deflector extending transversely across said path, including a holder bar
on which said chain deflector is mounted, a fluid cylinder having a piston
rod, and a spring 25   disposed around said piston rod and connected
between said piston rod and said holder bar, said fluid cylinder being
actuatable for moving said chain deflector transversely    - 25 - toward
and across said path to deflect the slide fastener chain out of said path
under resiliency from said spring. .5.  An apparatus according to claim 2,
3 or 4, said chain opening pad comprising a presser plate for pressing 5
the stringer tapes against said chain guide and a pair of
longitudinally'spaced legs. mounted on said presser plate and tapered away
from the latter for insertion between the 



stringer tapes to spread them apart, said presser plate having an opening
positioned in substantial alignment with 10  said clinching dies. 6.  An
apparatus according to claim 5, said top stop applicator including a
curling punch movable through said opening toward and away from said
clinching dies. 7.  An apparatus according to any one of claims 3 to 15  6,
said slider sensor being disposed' in said path downstream of said front
chain guide. 6.  A method of attaching top stops to a slide fastener chain
substantially as described with reference to and as illustrated in the
accompanying drawings. 20        9.  An apparatus for attaching top stops
to a slide fastener chain substantially as described with reference to and
as illustrated in  the accompanying drawings.    


