
METHOD OF CUTTING A SLIDE FASTENER CHAIN The present invention relates to
the production of slide fasteners, and more particularly to a method of
cutting a continuous slide fastener chain into individual slide fastener
lengths. 5         In the art of cutting a continuous slide fastener chain
into individual slide fastener lengths, it is known that the fastener chain
is pulled forwardly beyond a cutting station by a downward gripper to an
extent corresponding to an individual slide fastener 10  length and is then
cut transversely across a succeeding one of longitudinally spaced
successive element-free portions by a pair of scissors while such
individual fastener length of the fastener chain is kept in a state of
tension by the downstream gripper in 15  cooperation of an upstream
gripper.  A common problem with this prior art method is that the degree of
tension of the stringer tape would vary little by little as the cutting
progresses from one edge to the other across the fastener chain, thus
providing an    -2- unsightly tape end that is not straight and/or is not
perpendicular to the longitudinal tape edges. This prior art is exemplified
by Japanese Patent Publication (Tokkosho) No. 49-44243. According to  the
present  invention 



5   there is provided a method of cutting a continuous slide fastener chain
into individual slide fastener lengths, the fastener chain having
longitudinally spaced successive element-free portions, said method
comprising the steps of: (a) gripping a leading end of the fastener chain
at a 10   cutting station by a first gripper movable between the cutting
station and a transit station along a substantially horizontal straight
path; (b) pulling the fastener chain forwardly along the path by the first
gripper until the leading end of the fastener chain 15   arrives at the
transit station; (c) at the transit station, transferring the gripping of
the leading end of the fastener chain from the first gripper to a second
gripper movable along the path between the transit station and a specified
point       spaced apart downstream therefrom 20   by a varying distance
corresponding to the length of a prospective individual slide fastener; (d)
pulling the fastener chain forwardly along the path by the second gripper
until a succeeding one of the element-free portions arrives at the cutting
station, by which time the first 25 gripper returns to the cutting station
to grip the succeeding one element-free portion; (e) with the succeeding
one element-free portion gripped    3 and kept stationary by the first
gripper at the cutting station, pulling the fastener chain on the leading
end 



thereof by the second gripper until the leading end of the fastener chain
arrives at said specified point, at which time such individual slide
fastener length of the fastener chain is in a state of tension: (f) then
relaxing the tension of the slide fastener length of the fastener chain by
slightly moving the second gripper backwardly from said specified point
toward the first gripper kept stationary at the cutting station; and (g)
finally, cutting the fastener chain transversely across the succeeding one
element-free portion to thereby provide an individual slide fastener length
of the fastener chain. It is believed possible by means of the present
invention to provide a method of cutting a continuous slide fastener chain
into required slide fastener lengths with accuracy.    4 It is further
believed possible by means of the present invention to provide a method of
cutting a continuous slide fastener chain into individual slide fastener
lengths, in which each cutting can take place across a continuous stringer
tape along a straight 5    cutting line perpendicular to opposite
longitudinal edges of the tape, thus guaranteeing sightly slide fasteners.
It is still further believed possible by means of the present invention to
provide a method of cutting a continuous 



slide fastener chain into individual slide fastener lengths, 10   without
occurring any flip of the fastener chain, so that the resultant stringers
can be delivered in an orderly fashion to a subsequent station where, for
instance, a pair of the stringers are coupled together. The invention will
be described by way of example with 15   reference to the accompanying
drawings, wherein:- Figures 1A through 1E show a cycle of progressive
cutting steps of a method in accordance with the invention; and Figure 2 is
a perspective view, with parts broken away, of a slide-fastener finishing
apparatus in which the above method 20   is carried out. A cycle of
progressive steps of the method is illustrated in Figures 1A through 1E, in
which a single slide   fastener stringer of a continuous length
(hereinafter referred to as "continuous slide fastener chain") is used as a
material to be 25   cut, the fastener stringer having longitudinally spaced
-5 - successive element-free portions. Alternatively, a pair of continuous
slide fastener stringers in uncoupled state may be used, as shown in Figure
2. Figure 1A shows a preceding piece of the 5 fastener chain A of the
individual slide fastener length (indicated in dash-and-dot lines) that has
been cut by a cutter D and then has been pulled forwardly (rightwardly)
therefrom along a substantially 



horizontal straight path by a second or downstream 10 gripper C to a
discharging station, during which time a leading end, or a leading one of
the successive element-free portions, of the fastener chain A is kept
stationary at a cutting station as gripped by a first gripper B. The cutter
D is retracted from the fastener 15 chain [err]. Then the fastener chain
[err] is pulled forwardly along the path by the first gripper B until the
leading end of the fastener chain [err] arrives at a transit station where
the gripping of the fastener chain's 20 leading end is transferred from the
first gripper B to the second gripper C, as shown in Figure 1B. Preferably,
a pin and/or a box (of a separable bottom end assembly) may be attached to
the leading end of the fastener chain [err] by means of a pin holder 6 and
a 25  punch 8 (both described below in connection with Figure 2) as the
leading chain end approaches the transit station.    6 As shown in Figure
1C, the fastener chain A is 1 further pulled forwardly from the transit
station along the path by the second gripper C until its leading end
arrives at a specified point spaced apart downstream 5  from the cutting
station by a varying distance 



corresponding to the length of a prospective individual slide fastener,
that is, until a succeeding one of the element-free portions arrives at the
cutting station, by which time the first gripper B returns thereto from 10
the transit station to grip the succeeding one element-free portion upon
arrival thereof. The fastener chain [err] is thus tensioned between its
leading end and the succeeding one element-free portion as gripped by the
first and second grippers B and C. 15         Subsequently, with the
leading end of the fastener chain Al gripped by the first gripper B as kept
stationary at the cutting station, the tension of such individual slide
fastener length of the fastener chain A is relaxed by moving the second
gripper C 20  backwardly from the specified point along the path by a
relatively small distance d (Figure 1D), whereupon the fastener chain [err]
is cut transversely across the succeeding one element-free portion. As a
result, an individual slide fastener length of the fastener chain 25 [err]
has been obtained. Finally, as shown in Figure 1E similar to Figure 1A,
such individual slide fastener length of the    -7- fastener chain [err] is
moved forwardly by the second gripper C to the discharging station from
which the fastener chain A is delivered to a subsequent station 



where, for instance, a pair of the fastener stringers 5 of the slide
fastener length is coupled together. Meanwhile, the leading end of the
remaining fastener chain [err] is at rest in the cutting station as gripped
by the first gripper B and is thus in condition ready for the next cycle of
progressive cutting steps. 10         Throughout a complete cycle of the
progressive cutting steps of Figures 1A-1E, the fastener chain assumes an
upright posture with the coupling elements directed downwardly. Figure 2
illustrates a separable-slide-fastener 15 finishing apparatus in which a
pair of uncoupled continuous fastener stringers or chains [err],[err] is
cut into individual slide fastener lengths according to the present method.
In the finishing apparatus, a pair of the 20  fastener chains [err],[err]
with coupling elements directed downwardly, is fed in parallel relation
along a substantially horizontal straight path to the cutting station,
immediately upstream of which a pair of stops 11, 11' is disposed to
terminate the movement of the 25 fastener chains Al, Al upon arrival of
their leading ends, or their leading element-free portions, precisely at
the cutting station.  Upon this arrival, the leading    ends of the
respective fastener chains [err],[err] are gripped by a pair of first
grippers B, B'. 



The fastener chains [err],[err] are then pulled forwardly along the chain
path by the first grippers B, 5  B' to the transit station where the
gripping of the leading ends of the fastener chains [err] are transferred
from the first grippers B, B' to a pair of second grippers C, C'.  During
that time, a slider 5a from a slider chute 5b is threaded onto one of the
10  fastener chains A1 by a slider holder 5, and then a box 6a with a box
pin from a box chute 6b is threaded onto the leading end of the one
fastener chain [err] by a box holder 6.  Upon completion of this threading,
the movement of the one fastener chain A  is stopped, and 1 15 the box 6a
together with the box pin is caulked on the tape by a punch 8. In the
meantime, a pin 7a from a pin chute 7b is threaded onto and pre-caulked on
the leading end of the other fastener chain [err] by a pin holder 7c, and
the 20 thus pre-caulked pin 7a is further caulked by the punch 8. Then the
fastener chains [err], [err] are further pulled forwardly along the chain
path by the second grippers C, C' until the leading ends of the fastener 25
chains Al, Al arrive at a specified point spaced apart downstream from the
cutting station by a varying distance corresponding to the length of a
prospective    



9 individual slide fastener, that is, until the succeeding one coupling
element arrives at the cutting. station, by which time each first gripper
B, B' returns thereto from the transit station to grip the succeeding 5 one
element-free portion of the respective fastener chain [err] upon arrival
thereof. Each fastener chain [err] is thus tensioned between its leading
end and the succeeding one element-free portion as gripped by the
respective second gripper C, C' and the respective 10 first gripper B, B'.
Subsequently, with the leading end of each fastener chain Al gripped by the
respective first gripper as kept stationary at the cutting station, the
tension of such individual slide fastener length of 15 each fastener chain
A is relaxed by moving the respective second gripper C, C' backwardly from
the specified point along the chain path by a relatively small distance d
(Figure 1D), whereupon each fastener chain [err] is cut transversely across
the succeeding one 20 element-free portion by the respective cutter D, D'.
The second grippers C, C' are carried by a base 15 slidably mounted on a
rail 18 parallel to the chain path. The base 15 is fixed to an endless belt
17 wound about a pair of pulleys 13, 14, one of which is driven 25 by a
motor 16 for rotation in opposite directions. Thus in response to the
rotation of the pulleys 13, 14, the second grippers C, C' are moved
forwardly or  



-10 - backwardly along the chain path, depending on the direction of the
rotation of the pulleys 13, 14. One of various advantageous results
according the present method is that since the fastener chain is 5  free
from tension during cutting, it is possible to cut the fastener chain
without occurring any flip of the fastener chain so that the resultant
fastener stringers can be delivered in an orderly fashion to a subsequent
station where, for instance, a pair of the stringers 10 are coupled
together. Another advantage of the present method is that each cutting can
take place across the stringer tape along a straight cutting line
perpendicular to the opposite longitudinal tape edges. As a consequence, 15
the fastener chain can be cut into required slide fastener lengths with
accuracy, guaranteeing sightly slide fasteners.. 20 25    CLAIMS:- 1.  A
method of cutting a continuous slide fastener chain into individual slide
fastener lengths, the fastener chain having longitudinally spaced 



5 successive element-free portions, said method comprising the steps of:
(a) gripping a leading end of the fastener chain at a cutting station by a
first gripper movable between the cutting station and a transit station
along 10 a substantially horizontal straight path; (b) pulling the fastener
chain forwardly along the path by the first gripper until the leading end
of the fastener chain arrives at the transit station; (c) at the transit
station, transferring the 15  gripping of the leading end of the fastener
chain from the first gripper to a second gripper movable along the path
between the transit station and a specified point spaced     apart
downstream therefrom by a varying distance corresponding to the length of a
prospective 20 individual slide fastener; (d) pulling the fastener chain
forwardly along the path by the second gripper until a succeeding one of
the element-free portions arrives at the cutting station, by which time the
first gripper returns to the 25 cutting station to grip the succeeding one
element-free portion; (e) with the succeeding one element-free    - 12 -
portion gripped  and kept stationary by the first gripper at the cutting
station, pulling the fastener chain on 



the leading end thereof by the second gripper until the leading end of the
fastener chain arrives at 5 said specified point, at which time such
individual slide fastener length of the fastener chain is in a state of
tension; (f) then relaxing the tension of the slide fastener length of the
fastener chain by slightly 10 moving the second gripper backwardly from
said specified point toward the first gripper kept stationary at the
cutting station; and (g) finally, cutting the fastener chain transversely
across the succeeding one element-free 15 portion to thereby provide an
individual slide fastener length of the fastener chain. 2. A method
according to claim 1, wherein the fastener chain assumes an upright posture
with coupling elements directed downwardly, while   the successive 20
steps (a) through (g) take place. 3. A method of cutting a slide fastener
chain substantially as described with reference to and as illustrated in
the accompanying drawings.    


