
2164995 METHOD OF AND APPARATUS FOR CUTTING OFF SEPARABLE SLIDE FASTENER
CHAIN The present invention relates to a method of and an apparatus for
cutting off an elongate separable slide fastener chain into individual
separable slide fasteners. 5         Separable slide fasteners are finished
by cutting off an elongate separable slide fastener chain into desired
individual fastener lengths. In general, the slide fastener chain as.it is
fed is longitudinally tensioned. When the tensioned slide fastener chain is
10 severed, it is sometimes cut off along inclined edges dependent on the
timing of operation of the cutter, resulting in unsightly fastener
products. On the other hand, when the slide fastener chain is cut off after
its tension has been removed, the slide fastener chain 15  tends to be
displaced and cannot be severed to a desired length. Therefore, separable
slide fasteners of equal lengths cannot be produced on a mass- production
basis. The present invention seeks to provide a method    -2- of cutting
off an elongate separable slide fastener chain to individual separable
slide fasteners which are sightly in appearance and equal in length. The
present invention further seeks to provide 



5 an apparatus for cutting off an elongate separable slide fastener chain
to individual separable slide fasteners which are sightly in appearance and
equal in length. According to a first aspect of the present 10  invention,
there is provided a method of cutting off an elongate separable slide
fastener chain into individual separable slide fasteners, the slide
fastener chain having a plurality of longitudinally spaced element- free
portions with pin-receptive boxes supported 15  respectively thereon, said
method comprising the steps of:  feeding the slide fastener chain under
tension in one direction; engaging the leading end-of one of the boxes to
stop the slide fastener chain for releasing the slide fastener chain 20  of
its tension; engaging the trailing end of said one box to thereby clamp
said one box for positioning the slide fastener chain; and severing the
slide fastener chain across one of the element-free portions adjacent to
the leading end of said one box. 25         According to a second aspect of
the present invention, there is provided a method of cutting off an
elongate separable slide fastener chain into individual    separable slide
fasteners, the slide fastener chain having a plurality of longitudinally
spaced element- free portions with pin-receptive boxes supported
respectively thereon, said method 



5 comprising the steps of: feeding the slide fastener chain under tension
in one direction with a pair of feed and presser rollers as they coact with
each other; positioning a first stopper member in engagement with the
leading end of one of the boxes; moving the feed 10 and presser rollers
relatively out of coacting relation to stop the slide fastener chain for
releasing the slide fastener chain of its tension; positioning a second
stopper member in engagement with the trailing end of said one box for
thereby clamping said one box 15  between the first and second stopper
members;  and moving a cutter across the slide fastener chain to sever the
same across one of the element-free portions adjacent to the leading end of
said one box. According to a third aspect of the present 20 invention,
there is provided an apparatus for cutting off an elongate separable slide
fastener chain into individual separable slide fasteners, the slide
fastener chain having a plurality of longitudinally spaced element-free
portions with pin-receptive boxes 25 supported respectively thereon, said
apparatus comprising: a feed mechanism for feeding the slide fastener chain
under tension in one    -4- direction; a stopper mechanism disposed
upstream of said feed mechanism in said one direction for stopping the
slide fastener chain in cooperation with said feed 



mechanism, said stopper mechanism having a first 5 stopper for engaging the
leading end of one of the boxes and a second stopper for engaging the
trailing end of said one box, said feed mechanism being responsive to
engagement of said first stopper with the leading end of said one box for
stopping and releasing 10 the slide fastener chain of its tension; and a
cutter mechanism disposed between said feed mechanism and said stopper
mechanism for severing said slide fastener chain across one of the
element-free portions adjacent to the leading end of said one box. 15
With this arrangement, in a preferred embodiment, the slide fastener chain
can be positioned accurately for severance and cut off into separable slide
fasteners of sightly appearance. Since the slide fastener chain can be
severed to accurate lengths, the produced slide fasteners are 20 uniform in
length and can be manufactured on a mass- production basis. The process for
finishing separable slide fasteners can be automatized to manufacture
accurate, high-quality slide fastener products. The invention will be
described by way of example with 25 reference to the accompanying drawings,
wherein:-    -5- Figure 1 is a side elevational view, partly in cross
section, of an apparatus embodying the present invention; Figure 2 is an
exploded perspective view, partly 



5 cut away, of certain parts of the apparatus shown in * Figure 1; Figures
3A through 3D are side elevational views, partly in cross section, of first
and second stoppers as they operate in successive steps; 10         Figures
4A and 4B are vertical cross-sectional views of a cutter mechanism having a
cutter and presser pads, the views showing the manner in which the cutter
mechanism operates; Figure 5 is a fragmentary side elevational view 15 of
the second stopper as it is advanced; Figure 6 is a fragmentary elevational
view of a pair of feed rollers; Figure 7 is an enlarged plan view, partly
in cross section, showing the relative positions of the 20 first stopper,
the second stopper, and the presser pads; Figure 8A is a fragmentary plan
view of an elongate separable slide fastener chain; and Figure 8B is a plan
view of an individual    -6- separable slide fastener cut off from the
elongate separable slide fastener chain illustrated in Figure 8A. The
present invention is 5 particularly useful when embodied in an apparatus,
generally designated at 10, shown in Figures 1 and 2. 



An elongate separable slide fastener chain to be cut off by the apparatus
10 is illustrated in Figure 8A, generally indicated by the numeral 11. The
10  elongate separable slide fastener chain is composed of a pair of slide
fastener stringers 12, 12 each comprising a stringer tape 13 and a row of
coupling elements 14 mounted on and along an inner longitudinal edge of the
stringer tape 13. The separable slide 15  fastener chain 11 has a plurality
of longitudinally spaced, film-reinforced element-free portions 15
extending transversely across the stringer tapes 13. An insertion pin 16
and a box pin 17 are attached to the inner confronting edges of the
stringer tapes 13 at 20 the element-free portions 15. To the box pin 17,
there is fixed a box 18 having a recess receptive of the insertion pin 16.
The elongate slide fastener chain 11 also includes a slider 19 slidably
mounted on the rows of coupling elements 14 and positioned between two 25
adjacent element-free portions 15.  The elongate slide fastener chain 11
thus assembled is cut off across the element-free portions 15 along a
transverse line 20 at    7 the end of each of the boxes 18 which faces away
from the recess thereof, thereby producing an individual separable slide
fastener 21 as shown in Figure 8B. The elongate slide fastener chain 11
will be 5 longitudinally fed along a feed path through the 



apparatus 10 in such a direction that the end of each box 18 facing away
from the recess thereof is the leading end and the box end where the recess
is open for receiving the insertion pin 16 is the trailing end. 10
As illustrated in Figure 1, the apparatus 10 is generally composed of a
stopper mechanism 25, a cutter mechanism 26, and a feed mechanism 27. As
shown in Figures 1 and 2, the stopper mechanism 25 essentially comprises a
first stopper 28 15 and a second stopper 29. The first stopper 28 includes
a first stopper finger 30 fixed to the lower end of a vertical lever 31
mounted in and pivotably attached to a casing 32 by a pivot pin 33. The
casing 32 supports thereon an air cylinder 34 having its piston rod 35 20
connected to a bracket 36 fixed to a base 37.  The casing 32 is vertically
movable by the air cylinder 34 to move the first stopper finger 30 between
a lower operative position and an upper inoperative position. As shown in
Figure 1, upper and lower adjustable stops 25  38, 39 are supported on the
casing 32 for limiting the tilting movement of the lever 31. .The lever 31
is normally urged by a compression spring 40 to turn    -8- clockwise
(Figure 1) about the pivot pin 33, the spring 40 acting between the casing
32 and the lever 31. When the first stopper finger 30 is in the lower
operative position, it engages the leading end of the box 18 on 



5 the stringer chain 11 fed through the apparatus 10 in the direction of
the arrow A (Figure 1) to stop the box 18 with its leading end aligned with
a cutting position in the cutter mechanism 26. As the box 18 abuts against
the first stopper finger 30, the first stopper finger 10 30 is slightly
pushed thereby to cause the lever 31 to be turned counterclockwise against
the bias of the spring 40 until the upper end of the lever 31 actuates a
microswitch 41 mounted on the casing 32. The second stopper 29 comprises a
second stopper 15  finger 42 normally positioned upstream of the first
stopper finger 30 in the feeding direction A. The second stopper finger 42
is pivotably supported by a pivot pin 43 on a block 44 coupled to the
piston rod of an air cylinder 45 mounted on a table 46 connected to 20  the
base 37.. The second stopper finger 42 is normally urged by a torsion
spring 47 to turn about the pivot pin 43 in the direction to be pressed
against the upper surface of the stringer chain 11. The second stopper
finger 42 is movable horizontally by the air cylinder 25 45 between a
retracted position (Figure 1) and an advanced position (Figure 5). When the
second stopper finger 42 is in the retracted position, it engages the
-9- trailing end of the box 18. The second stopper finger 42 can be lifted
off engagement with the stringer chain 11 by means of an air cylinder 48
supported on the 



block 44 and acting on the end of the second stopper 5 finger 42 adjacent
to the pivot pin 43. The cutter mechanism 26, which is positioned generally
downstream of the stopper mechanism 25 in the feeding direction A,
comprises a cutter 50 for cutting off the stringer chain 11 and a presser
pad assembly 51 10  for pressing the stringer chain 11.  The cutter 50 is
attached to the lower end of a slide 52 vertically movable in a housing 53
fastened to the base 37. The slide 52 is attached at its upper end to a
block 54 mounted on the piston rod of an air cylinder 55 fixed 15  to the
base 37.  Therefore, the slide 52 is vertically slidable by the air
cylinder 55. The slide 52 has a pair of shoulders 58 (only one shown in
Figure 2) spaced laterally from each other. The cutter 50 is composed of a
pair of cutter blades 56, 56 spaced from 20 each other by a central recess
57 which has subtan- tially the same width as that of the box 18. The table
46 has a vertical slot 49 (Figures 4A and 4B) defined therein in vertical
alignment with the cutter 50, the slot 49 defining a cutting position. The
presser pad 25 assembly 51 has a pair of presser pads 59, 59 spaced from
each other for engagement with the stringer tapes 13, 13, respectively. The
first stopper finger 30 is    -10- positioned between the presser pads 59,
59. The presser pads 59, 59 are held in slidable engagement 



with the rear surface of the cutter 50. The presser pads 59, 59 are fixed
to the lower end of a vertical 5  plate 60 having on its upper end a pair
of ears 61, 61 engageable with the shoulders 58, respectively. The vertical
plate 60 has a pair of vertical holes 62, 62 in which there is partly
received a pair of compression springs 63, 63 with their upper ends held
against the 10 lower surface of the block 54. The presser pads 59, 59 are
normally urged under the forces of the compression springs 63, 63 to move
downwardly with respect to the cutter 50. When the air cylinder 55 is
actuated, the cutter 50 and the presser pads 59, 59 are moved 15 together
downwardly, and then the presser pads 59, 59 are first brought into
engagement with the stringer tapes 13, 13. As the slide 52 descends
further, the presser pads 59, 59 are resiliently pressed against the
stringer tapes 13, 13, followed by arrival of the 20  cutter 50 at the
stringer tapes 13, 13 to cut off the same. The feed mechanism 27 includes a
feed roller 65 rotatably mounted on the base 37 and a presser roller 66
rotatably mounted on the lower end of the piston rod 25 of an air cylinder
67 supported on the base 37. The feed and presser rollers 65, 66 are
located downstream of the cutter mechanism 26 in the feeding direction A.
The feed roller 65 is drivable by a suitable drive source to pull the slide
fastener chain 11 pressed by 



the presser roller 66 down against the feed roller 65. As shown in Figure
6, the feed roller 65 is composed of 5 a pair of coaxial rolls 68, 68
spaced axially from each other and coupled to each other by a shaft 69. The
presser roller 66 is composed of a pair of coaxial rolls 70, 70 spaced
axially from each other and coupled to each other by a shaft 71. A guide 72
is disposed 10 between the rolls 68, 68 for guiding the boxes 18 and the
intermeshing rows of coupling elements 14. When the presser roller 66 is
moved downwardly by the air cylinder 67 toward the feed roller 65, the
presser rolls 70, 70 press the stringer tapes 13, 13 against 15  the feed
rolls 68, 68, respectively, to feed the stringer chain 11 under tension
through rotation of the feed rolls 68, 68. When the presser roller 66 is
lifted by the air cylinder 67 away from the feed roller 65, the advancing
movement of the stringer chain 11 is 20 stopped, and hence the stringer
chain 11 is released of its tension. The air cylinder 67 is controlled by a
signal from the microswitch 41 to move the presser roller 66 upwardly.
Operation of the apparatus thus constructed is 25 as follows: The slide
fastener stringer 11 is continuously fed under tension in the direction of
the arrow A (Figure 3A) by the feed and presser rollers 65,    -12- 66. At
this time, the air cylinder 34 is inactivated 



to keep the first stopper 28 in the elevated position, and the air cylinder
48 is actuated to lift the second stopper finger 42. When the box 18
reaches the cutting 5 position, it is detected by a sensor (not shown) on
the guide 72, which issues a signal for actuating the air cylinder 34 to
lower the first stopper finger 30 until it engages the leading end of the
box 18, as shown in Figure 3B. The box 18 pushes the first stopper finger
10 30 to tilt the lever 31 counterclockwise about the pin 33 as illustrated
in Figure 3C. The microswitch 41 is now turned on to actuate the air
cylinder 67 to lift the presser roller 66 away from the feed roller 65. The
slide fastener stringer 11 is stopped and released 15  Of the tension.  At
the same time that the first stopper finger 30 is lowered, the air cylinder
48 is inactivated to allow the second stopper finger 42 to move downwardly
under the resiliency of the spring 47 into engagement with the upper
surface of the box 18, 20 as shown in Figure 3B. As the box 18 pushes the
first stopper finger 30, the second stopper finger 42 further descends to
engage against the upper surface of the stringer 11 and is temporarily
spaced from the trailing end of the box 18. When the stringer 11 is
released, 25  the first stopper finger 30 is moved back under the force of
the compression spring 40 to move back the box 18 until its trailing end
engages the second stopper    -13- 



finger 42, as shown in Figure 3D. At this time, the first stopper finger 30
engages the leading end of the box 18. Therefore, the box 18 is clamped
between the first and second stopper fingers 30, 42 as shown in 5  Figure 7
to position the element-free portion 15 accurately in alignment with the
cutting position. Thereafter, the air cylinder 55 is actuated to move the
presser pads 59, 59 downwardly into engagement with the stringer tapes 13,
13, respectively, as shown in Figure 10  7.  Then, the cutter 50 is moved
further downwardly through the stringer tapes 13, 13 into the slot 49 to
cut off the stringer chain 11 into an individual separable slide fastener
along the transverse line 20, as shown in Figures 4B and 7. 15
After the stringer chain 11 has been severed, the air cylinder 67 is
actuated to lower the presser roller 66 toward the feed roller 65 for
discharging the severed slide fastener in the direction of the arrow A. The
cutter 50 and the first stopper finger 30 are moved 20  upwardly.  The
second stopper finger 42 is moved in the direction of the arrow A by the
air cylinder 45 toward the feed and presser rollers 65, 66 for thereby
advancing the box 18 in abutment against the trailing end thereof. The
portions of the stringer tapes 13, 13 25  which lie downstream of the box
18 are then gripped between the feed and presser rollers 65, 66, so that
the stringer chain 11 can now be fed by the feed and    



-14 - presser rollers 65, 66.  The aforesaid cycle of operation is repeated
to cut off the elongate slide fastener stringer chain 11 into successive
individual separable slide fasteners. 5 10 15 20 25    - 15 - CLAIMS:- 1. A
method of cutting off an elongate separable slide fastener chain into
individual separable slide fasteners, the slide fastener chain having a
plurality of longitudinally spaced element-free portions with pin-receptive
boxes supported respectively thereon, said method comprising the steps of:
(a) feeding the slide fastener chain under tension in one direction; 10
(b) engaging the leading end of one of the boxes to stop the slide fastener
chain for releasing the slide fastener chain of its tension; (c) engaging
the trailing end of said one box to thereby clamp said one box for
positioning the slide 15  fastener chain; and (d) severing the slide
fastener chain across one 



of the element-free portions adjacent to the leading end of said one box.
2. A method of cutting off an elongate separable 20  slide fastener chain
into individual separable slide fasteners, the slide fastener chain having
a plurality of longitudinally spaced element-free portions with
pin-receptive boxes supported respectively thereon, said method comprising
the steps of: 25         (a) feeding the slide fastener chain under tension
in one direction with a pair of feed and presser rollers as they coact with
each other;    16 - (b) positioning a first stopper member in engagement
with the leading end of one of the boxes; (c) moving the feed and presser
rollers relatively out of coacting relation to stop the slide fastener
chain for releasing 5    the slide fastener chain of its tension; (d)
positioning a second stopper member in engagement with the trailing end of
said one box for thereby clamping said one box between the first and second
stopper members; and (e) moving a cutter across the slide fastener chain to
10   sever the same across one of the element-free portions adjacent to the
leading end of said one box. 3. A method according to claim 2, the feed and
presser rollers being moved relatively out of coacting relation in response
to engagement of the first stopper member with the 15   leading end of said
one box. 



4. A method according to claim 2 or 3, including the step of, after the
slide fastener chain has been severed, moving the second stopper member in
said one direction to push said one box toward the feed and presser rollers
until the slide 20   fastener chain is engaged by the feed and presser
rollers. 5. A method according to claim 2, 3 or 4, wherein each stopper
member is in the form of a finger. 6.  An apparatus for cutting off an
elongate separable slide fastener chain into individual separable slide
fasteners, 25   the slide fastener chain having a plurality of
longitudinally spaced element-    -17- free portions with pin-receptive
boxes supported respectively thereon, said apparatus comprising: (a) a feed
mechanism for feeding the slide fastener chain under tension in one
direction; (b) a stopper mechanism disposed upstream of 5 said feed
mechanism in said one direction for stopping the slide fastener chain in
cooperation with said feed mechanism, said stopper mechanism having a first
stopper for engaging the leading end of one of the 10 boxes and a second
stopper for engaging the trailing end of said one box, said feed mechanism
being responsive to engagement of said first stopper with the leading end
of said one box for stopping and releasing the slide fastener chain of its
tension; and 



15         (c) a cutter mechanism disposed between said feed mechanism and
said stopper mechanism for severing said slide fastener chain across one of
the element- free portions adjacent to the leading end of said one box. 20
7. An apparatus according to claim 6, said first stopper comprising a
stopper member (the "first" stopper member) for engaging the leading end of
said one box and an air cylinder for moving said first stopper member
between an operative position to engage the leading end of said one box and
25 an inoperative position to disengage from the leading end of said one
box. An apparatus according to claim 7, said first    stopper further
including a lever to which said first stopper member is fixed, and a casing
in which said lever is pivotably mounted, said air cylinder being
operatively connected to said casing. 5         9.  An apparatus according
to claim 7 or 8 wherein said first stopper member is in the form of a
finger. 10. An apparatus according to any one of claims 6 to 9, said second
stopper comprising a stopper member (the "second" stopper member) for
engaging the trailing end of said one box 10   and an air cylinder for
angularly moving said second stopper member into and out of engagement with
the trailing end of said one box. 11. An apparatus according to claim 10,
further including an additional air cylinder for moving said second stopper
member 



15   toward and away from said feed mechanism. 12. An apparatus according
to claim 10 or 11 wherein said second stopper member is in the form of a
finger. 13. An apparatus according to any one of claims 6 to 12 wherein
said cutter mechanism comprises a cutter for severing 20   the slide
fastener chain, a presser pad assembly resiliently coupled to said cutter
for pressing the slide fastener chain in advance of severance of said slide
fastener chain by said cutter, and an air cylinder for moving said cutter
to sever the slide fastener chain. 25        14.  A method of cutting off
an elongate separable slide fastener chain into individual separable slide
fasteners substantially as described with reference to and as illustrated
in the accompanying drawings. 15. An apparatus substantially as described
with reference 30   to and as illustrated in the accompanying drawings.    


