
-.1 - SLIDE FASTENER-DISCHARGING APPARATUS The present invention relates to
the production            C of slide fasteners, and more particularly to an
apparatus for discharging finished slide fasteners successively out of a
slide-fastener finishing machine. 5         There are known various
apparatuses for dischar- ging finished slide fasteners successively out of
a slide-fastener finishing machine. Some of the known apparatuses have a
horizontal belt conveyor disposed downstream of a pair of feed rollers for
supporting the 10  successive slide fasteners therefrom to convey the same
( away from the feed rollers, whilst    other known apparatuses have a
reciprocable gripper disposed down- stream of     feed rollers for gripping
a leading end of each individual slide fastener to draw the same 15
longitudinally away from the feed rollers. However, the conveyor-type known
apparatus is disadvantageous in that the conveyor occupies a relatively
large area in the apparatus, thus making the latter increased in size. A
problem with the    -2- gripper-type known apparatus is that the stroke of
the gripper must be long enough to draw the individual slide fastener to
its full extent and hence must commensurate with the different lengths of
the slide 



5 fasteners, thus also increasing the entire length of the apparatus.
Further, the known apparatus of the latter type are complex in construction
and hence expensive to manufacture because the rate of movement of the
gripper must be synchronous with the feeding 10 speed of the feed rollers.
According to the present invention, there is provided an apparatus for
discharging slide fasteners, comprising: a pair of feed rollers for feeding
the slide fasteners successively along a horizontal 15  longitudinal path;
a guide unit disposed on said path downstream of said feed rollers for
receiving each individual slide fastener therefrom and for guiding the same
slide fastener through said guide unit, said guide unit including a
stationary horizontal upper guide 20 member and a lower guide member
pivotally movable about its upstream end with respect to said upper guide
member between a closed position in which said lower guide member lies
horizontally so as to define with said upper guide member a longitudinal
guide channel 25 for receiving the individual slide fastener on the path,
and an open position in which said lower guide member lies at an angle to
said upper guide member so    -3- as to open a bottom side of said guide
unit for allowing the individual slide fastener therein to fall; a gripping
unit disposed on said 



path downstream of said guide unit for releasably gripping a leading end of
the individual slide fastener; and first drive means for 5    pivotally
moving said lower guide member from said closed position to said open
position in response to gripping of the individual slide fastener by said
gripping unit, thereby allowing the same slide fastener to become suspended
from said gripping unit. It is believed possible by means of the present
invention 10   to provide a slide-fastener discharging apparatus in which
each slide fastener is discharged in suspended condition, thus not only
making the individual slide fasteners free from objectionable curling or
other deformation, but also making the apparatus compact in size. The
invention will be described by way of example with reference 15   to the
accompanying drawings, wherein:- Figure 1 is a fragmentary perspective view
of a slide-fastener discharging apparatus embodying the present invention;
and Figures 2, 3 and 4 are longitudinal cross-sectional views of the
apparatus, illustrating the    -4- manner in which each slide fastener is
discharged. Figures 1 through 4 show an apparatus 1 for discharging
finished slide fasteners F successively out of a slide-fastener finishing
machine. 5         The apparatus 1 generally comprises a pair of feed
rollers 2, 3 for feeding the slide fasteners F one after another along a
horizontal longitudinal path, a guide unit 4 disposed on the path
downstream of the 



feed rollers 2, 3 for receiving the individual slide 10 fastener F
therefrom and for guiding the same slide fastener F through the guide unit
4, and a gripping unit 5 disposed on the path downstream of the guide unit
4 for gripping a leading end of the individual slide fastener F received
through the guide unit 4. 15         Each of the feed rollers 2, 3 has a
central endless groove 2a, 3a extending in and around its peripheral
surface so that upper and lower portions of a coupling element row of the
individual slide fastener F are received in the grooves 2a, 3a,
respectively, 20 while the individual slide fastener F is being fed by the
feed rollers 2, 3. These grooves 2, 3 serve to prevent the individual slide
fastener F from lateral displacement during feeding. The guide unit 4
includes a stationary 25 horizontal upper guide member 6 fixedly secured to
a non-illustrated frame, and a lower guide member 7 secured at its upstream
end to a horizontal first shaft    8 which is driven by a first drive -9
for turning through a predetermined angle. The lower guide 7 is thus
pivotally movable about its upstream end with respect to the upper guide
member 6 between a closed or 5 horizontal position (Figures l and 2) in
which the upper and lower guide members 6, 7 jointly define a longitudinal
guide channel 10 for receiving the 



individual slide fastener F on the path, and an open or inclined position
(Figures 2 and 4) in which the lower 10 guide member 7 lies at an angle to
the upper guide member 6 to open the bottom side of the guide unit 4 for
allowing the individual slide fastener F to fall and hence become suspended
from the gripping unit 4. The gripping unit 5 is mounted on one end of a 15
horizontal second shaft 11 in the form of a tube of circular cross section
which is connected at the other end to a second drive (not shown) for
turning through an angle of [err]. Thus the gripping unit 5 is pivotally
movable about the second shaft 11 between a horizontal 20  position
(Figures 1, 2 and 3) in which the gripping end of the gripping unit 5 faces
the downstream end of the guide unit 4 and a vertical position (Figure 4)
in which the gripping end of the gripping unit 5 faces downwardly. 25
As better shown in Figures 2, 3 and 4, the gripping unit 5 includes a base
12, and a pair of grip members 13, 14 pivotally mounted on the base 12 by
-6- means of a pair of horizontal pins 15, 16, respec- tively. A pair of
compression springs 17, 18 is disposed between the base 12 and the
respective grip members 13, 14 to normally open the latter. A cam plate 5
19 is disposed between the grip members 13, 14 in 



sliding contact therewith and is mounted on one end of a horizontal third
shaft 20. The third shaft 20 extends through the tubular second shaft 11
concentri- cally therewith and is connected at the other end to a 10 third
drive (not shown) for turning through a predeter- mined angle. In response
to this turning, the cam plate 19 is angularly movable relative to the base
12 about the third shaft 20 to cause the grip members 17, 18 to open and
close as described below. 15         The base 12 of the gripping unit 5 is
pivotally mounted on one end of a slide 21 which is slidably supported by a
horizontal elongate support 22 fixedly secured to the frame (not shown) and
extending perpen- dicularly to the path of the slide fastener F.  A fourth
20 drive (not shown) is connected to the other end of the slide 21 for
reciprocatingly moving the latter and hence the gripping unit 5
longitudinally along the support 22 between a first position (Figures 1 -
4) in which the gripping unit 5 is disposed adjacent to the 25  guide unit
4 and a second position (not shown) in which the gripping unit 5 is spaced
horizontally remotely from the guide unit 4 perpendicularly to the    -7-
slide-fastener path for delivery of the respective slide fastener F to a
peripheral station where examination of the successive finished slide
fasteners 



F takes place. 5         In operation, a freshly finished slide fastener F
is fed by the feed rollers 2, 3 through the guide channel 10 of the guide
unit 4 while the lower guide member 7 lies in horizontal or closed
position, as shown in Figure 2.  During that time, the gripping unit 10  5
is disposed in horizontal position with the grip members 13, 14 openning.
When a leading end of the slide fastener F arrives between the open grip
members 13, 14, a detector such as a photoelectric transducer (not shown)
produces an electrical signal to energize 15  the non-illustrated third
drive to turn the third shaft 20 and hence the cam plate 19 through a
predetermined angle, thus closing the grip members 13, 14 to grip the
leading end of the slide fastener F, as shown in Figures 1 and 2. 20
In response to this gripping, the first shaft 8 is turned clockwise through
a predetermined angle by the first drive 9, thus causing the lower guide
member 7 to pivotally move about the first shaft 8 from its horizontal or
closed position (Figures 1 and 2) to its 25  inclined or open position
(Figures 3 and 4).  In this condition, the slide fastener F, as released
from the feed rollers 2, 3, is allowed to fall and hence become    -8-
suspended from the gripping members 13, 14, as shown in 



Figure 3. Subsequently, the second shaft 11 is turned counter-clockwise
through an angle of 900 by the non- 5 illustrated second drive to pivotally
move the gripping unit 5 about the second shaft 11 from its horizontal
position (Figures 1 - 3) to its vertical position (Figure 4).  At that time
the third shaft 20 is turned together with the second shaft 11 to keep the
grip 10 members 13, 14 closed. Finally, the slide 21 is slidingly moved by
the non-illustrated drive longitudinally along the support 22 to move the
gripping unit 5 in vertical position from a first position in which the
gripping unit 5 is 15 disposed adjacent to the guideunit 4 and a second
position in which the gripping unit 5 is spaced horizontally remotely from
the guide unit 4 and in which the grip members 13, 14 are opened to release
the slide fastener F for delivery to a peripheral station 20 where
examination of the successive slide fastener F may take place. Then the
lower guide member 7 is returned to its horizontal or closed position
(Figures 1 and 2) to receive the next finished slide fastener F from the
feed rollers 2, 3, for a subsequent cycle of 25 discharging operation. In
the meantime, the gripping unit 5 is also returned to its horizontal
position (Figures 1 and 2) to grip a leading end of this next slide
fastener F.   



-9- CLAIMS:- 1.  An apparatus for discharging slide fasteners, comprising:
(a) a pair of feed rollers for feeding the slide 5 fasteners successively
along a horizontal longitudinal path; (b) a guide unit disposed on said
path downstream of said feed rollers for receiving each individual slide
fastener therefrom and for guiding the 10  same slide fastener through said
guide unit, said guide unit including a stationary horizontal upper guide
member and a lower guide member pivotally movable about its upstream end
with respect to said upper guide member between a closed position in which
said lower 15  guide member lies horizontally so as to define with said
upper guide member a longitudinal guide channel for receiving the
individual slide fastener on the path, and an open position in which said
lower guide member lies at an angle to said upper guide member so 20 as to
open a bottom side of said guide unit for allowing the individual slide
fastener therein to fall; (c) a gripping unit disposed on said path
downstream of said guide unit for releasably gripping a leading end of the
individual slide fastener; and 25         (d) first drive means for
pivotally moving said lower guide member from said closed position to said
open position in response to gripping of the individual 



- 10 - slide fastener by said gripping unit, thereby allowing the same
slide fastener to become suspended from said gripping unit. 2. An apparatus
according to claim 1, said 5 first drive means comprising a horizontal
first shaft secured at one end to the upstream end of said lower guide
member, and a first drive connected to the other end of said first shaft
for turning the latter through a predetermined angle. 10         3.  An
apparatus according to claim 1 or 2, further comprising second drive means
for pivotally moving said gripping unit between a horizontal position in
which a gripping end of said gripping unit faces the downstream end of said
guide unit for receiving the individual 15  slide fastener therefrom and a
vertical position in which the gripping end of said gripping unit faces
downwardly. 4. An apparatus according to claim 3, said second drive means
including a horizontal second shaft 20 secured at one end to said gripping
unit and a second drive connected to the other end of said second shaft for
turning the latter through an angle. 5. An apparatus according to claim 4,
said gripping unit including a base, a pair of grip members 25 pivotally
mounted on said base, a pair of springs 



acting between said base and said grip members to normally open the latter,
and means for closing said    - 11 - grip members against the bias of said
springs. 6. An apparatus according to claim 5, said closing means including
a cam plate disposed between said grip members in sliding contact
therewith, a horizontal third shaft secured at one end to 5    said cam
plate, and third drive means connected to the other end of said third shaft
for turning the latter through a predetermined angle. 7. An apparatus
according to claim 6, said second shaft being in the form of a tube having
a circular cross section, said 10   third shaft extending through said
tube concentrically therewith. 8. An apparatus according to any preceding
claim, further comprising a horizontal elongate support extending
perpendicularly to said path, a slide carrying at one end said gripping
unit and slidably supported by said support, and fourth drive means
connected 15   to the other end of said slide for reciprocatingly moving
the latter and hence said gripping unit longitudinally along said support.
9. An apparatus substantially as described with reference to and as
illustrated in the accompanying drawings.    


