
2164324 GRIPPER MECHANISM FOR FEEDING ELONGATE STRIPS The present invention
relates to a gripper mechanism for gripping and feeding separate elongate
strips such as slide fastener stringers in an apparatus for finishinig
slide fasteners. One typical gripper mechanism for feeding slide fastener
stringers simultaneously over a given distance in timed relation to the
operation of a positioning device is disclosed in Japanese Patent
Publication No. 49-44243 published an November 27, 1974. The disclosed 10
gripper mechanism includes a pair of grippers for gripping the leading.
ends of a pair of elongate slide fastener stringers after certain
components have been attached to the stringers and then for pulling the
slide fastener stringers along a feed path for a 15  prescribed distance.
In response to detection by the positioning device of the slide fastener
stringers having travelled over the desired distance, the grippers are
stopped, and the slide fastener stringers are cut off across element-free
spaces or gaps th.ereof    -2- into individual stringer lengths which are
then fed a-long to a discharge position. Since the slide fastener stringers
are composed 



of woven or knitted stringer tapes of textile material, 5   they often tend
to be stretched longitudinally under traction when subjected to changes in
temperature and moisture while the stringers are being pulled in a
finishing process. In particular, slide fastener stringers of elongate
dimensions are liable to change 10 in length while they are being
processed. When two differently stretched stringers are detected by the
positioning           device and stopped at the same time, the element-free
tape areas thereof where the stringers are to be cut off are positioned out
of transverse 15 alignment with each other. Therefore, the severed tape
edges would not be equally spaced from the terminal coupling elements of
the following stringers, and hence the terminal coupling elements would be
transversely misaligned.  For this reason, various fastener compo- 20 nents
such as end stops, pins and boxes could not be attached to the stringers at
proper positions thereon.    -3- According to the present invention, there
is provided a gripper mechanism for feeding a pair of elongate strips,
comprising: a housing movable along a feed path; a pair of gripper holders
supporting a pair 5   of grippers for gripping the strips, respectively; a
pair of sliders joined to said gripper holders, respectively, and slidably
disposed in said housing 



for independent movement therein, said sliders inclu- ding first and second
racks, respectively; means on 10  said housing for opening said grippers in
response to engagement with a cam on the feed path, said means including
resilient means for normally closing said grippers; a slide block slidably
mounted in said housing; a first pinion angularly movably supported on 15
said slide block and held in mesh with said first and second racks;
respectively; and a spring acting between said housing and said slide block
for normally urging the slide block in a direction to move said gripper
holders into abutment against said housing, whereby 20 said gripper holders
can be moved relatively to each other toward and away from said housing. It
is believed possible by means of the present invention to provide a gripper
mechanism for Feeding elongate strips such as slide fastener stringers, the
25 gripper mechanism having means for compensating for a longitudinal
dimensional difference between two slide fastener stringers being pulled by
the gripper mechanism. The invention will be described by way of example
-4- with reference to the accompanying drawings, wherein:- Figure 1 is a
plan view, partly cut away, of a gripper mechanism embodying the present
invention, the gripper mechanism being shown as pulling slide fastener 



5   stringers having no dimensional difference therebetween; Figure 2 is a
side elevational view, partly in cross section, of the gripper mechanism
shown in Figure 1 ; Figure 3 is a plan view, partly cut away, of the 10
gripper mechanism which is shown as pulling slide fastener stringers having
a dimensional difference therebetween; Figure 4 is a side elevational view,
partly in cross section, of the gripper mechanism shown in Figure 15 3;
Figure 5 is a plan view, partly cut away, of the gripper mechanism with a
pair of grippers opened; Figure 6 is a side elevational view, with parts in
cross section, of the gripper mechanism illustrated 20 in Figure 5; and
Figure 7 is an exploded perspective view of a slide fastener finishing
apparatus in which the gripper mechanism of Figures 1 to 6 is incorporated.
The present invention is particularly useful when 25 embodied in a gripper
-5- mechanism, generally designated by the reference numeral 10, shown in
Figures 1 and 2. The gripper mechanism 10 is incorporated preferably in a
slide fastener finishing apparatus 12 



as illustrated in Figure 7. The gripper mechanism 10 5 in the finishing
apparatus 12 serves to pull a pair of slide fastener stringers 13, 14 with
desired components attached thereto in coaction with a positioning device,
and also to discharge severed slide fastener stringers 10 of individual
lengths out of the finishing apparatus 12. As shown in Figures 1 and 2, the
gripper mechanism 10 has a pair of gripper holders 15, 16 each supporting a
gripper 17 composed of a pair of gripping 15 jaws 18, 19. The gripping jaws
18, 19 of the gripper 17 supported by the gripper holder 16 are operatively
coupled by a linkage 20 to a head 21 attached to a front end of a rod 22
slidably supported by a slider 23. 20         The linkage 20 is of a
conventional construction for converting linear movement of the rod 22 to
opening and closing movement of the gripping jaws 18, 19. More
specifically, when the head 21 is moved toward the linkage 20, the linkage
20 collapses to move the 25 gripping jaws 18, 19 away from each other.
Conversely, when the head 21 is moved away from the linkage 20, the linkage
20 is extended to move the gripping jaws 18, 19    -6- toward each other.
The head 21 and hence the rod 22 are normally biased toward the linkage 20
by a 



compression coil spring 24 disposed around the rod 22 in a cavity 25
defined in the gripper holder 16 and 5 acting between the rear end of the
head 21 and the confronting end of the cavity 25. Therefore, the gripping
jaws 18, 19 are normally urged under resilient forces toward each other to
grip the slide fastener stringer 14. 10          The slider 23 is joined to
the gripper holder 16 and slidably disposed in a housing 26 for sliding
movement parallel to the rod 22. The gripper 17 supported by the gripper
holder 15 is also operatively coupled to a linkage (not shown) and a rod 27
which are 15 identical to the linkage 20 and the rod 22, respectively, the
rod 27 being slidably disposed in a slider 28 slidably housed in the
housing 26. The slider 28 is slidably movable in the housing 26 parallel to
the slider 23. 20          The rods 22, 27 have rear ends connected by nuts
29 loosely to a pair of lateral arms 30, 31 of a shifter 32, with small
clearances normally left between the nuts 29 and the lateral arms 30, 31.
The shifter 32 is operatively coupled to one end of a lever 33 25
pivotably mounted by a pin 35 on a base 34 connected to the housing 26. The
other end of the lever 33 is connected to a cam follower 36 engageable with
a pair    -7- 



of cams 37, 38 (Figure 7) which will be described later on. As illustrated
in Figures 1 and 2, the parallel sliders 23, 28 include first and second
racks 40, 41, respectively, facing toward each other. A slide block 5 42 is
slidably disposed centrally in the housing 26 between the sliders 23, 28. A
first pinion 43 is pivotably mounted by a vertical pin 44 on the slide
block 42 and held in mesh with the first and second 10 racks 40, 41. The
slide block 42 is normally urged by a compression coil spring 39 to move
rearward to the right (Figures 1 and 2) with respect to the housing 26. The
compression coil spring 39 acts between the housing 26 and the slide block
42. Therefore, the 15 sliders 23, 28 are also resiliently biased to slide
rearward, but such rearward sliding movement is limited by shoulders 52 of
the gripper holders 15, 16 which engage the housing 26. The shifter 32 is
joined to the rear end of a 20 shifter holder 45 extending longitudinally
in the housing 26 and disposed on the bottom of the housing 26, the shifter
holder 45 including a third rack 46 facing upwardly. The third rack 46 is
held in mesh with a second pinion 47 rotatably mounted by a 25 horizontal
pin 48 on the slide block 42. A rack holder 49 is slidably mounted in the
housing 26 and extends in the longitudinal direction thereof above the
slide  



-8- block 42, the rack holder 49 including a fourth rack 50 facing
downwardly toward the third rack 46. The fourth rack 50 is held in mesh
with the second pinion 47. The rack holder 49 is normally urged by a
compression coil 5 spring 51 to move rearward to the right (Figures 1 and
2), the compression coil spring 51 acting between the housing 26 and the
rack holder 49. As shown in Figure 7, the housing 26 is laterally supported
on a slide 55 slidably mounted on a 10  guide rail 56 and attached to an
endless belt 57 trained around a pair of longitudinally spaced pulleys 58,
59. The pulley 59 is fixedly mounted on the output shaft of a motor 60. The
cams 37, 38 are located in longitudinally 15 spaced-apart positions along
the guide rail 56 within the path of movement of the cam follower 46. When
the slide 55 is moved along the guide rail 56 forward to the left (Figure
7) by the belt 57 driven by the motor 60, the gripper mechanism 10 is moved
forward along a 20 feed path parallel to the guide rail 56 until the cam
follower 36 is engaged by the cam 37 to open the grippers 17. When the
slide 55 is moved rearward, the gripper mechanism 10 is moved rearward
until the cam follower 36 is engaged by the cam 38 to open the 25 grippers
17 again. While the gripper mechanism 10 is being moved along the guide
rail 56 between the cams 



37, 38 with the cam follower 36 disengaging therefrom,    -9- the grippers
17 remain closed.  The cam 37 is transversely movable into the feed path to
engage the cam follower 36 for opening the grippers 17 and out of the feed
path to release the cam follower 36 to close 5 the grippers 17 for gripping
the leading ends of the slide fastener stringers 13, 14. When the cam
follower 36 is engaged by the cam 37 or the cam 38, the lever 33 is turned
counterclockwise about the pin 35 to move the shifter 10  32 to the right
(Figure 5).  The rods 22, 27 are also moved to the right for opening the
grippers 17 through the linkages 20 to clamp or release the slide fastener
stringers 13, 14. At this time, the shifter holder 45 is also moved to the
right with the shifter 32, thus 15 rotating the second pinion 47 which
moves the rack holder 49 to the left (Figure 6) to compress the spring 51.
When the cam follower 36 is disengaged from the cam 37 which is moved
laterally out of the feed path, the lever 33 is turned clockwise to move
the rods 22, 20 27 to the left under the forces of the springs 24, thereby
closing the grippers 17 to grip the leading ends of the slide fastener
stringers 13, 14. The grippers 17 remain closed under the forces of the
springs 24 for firmly clamping the slide fastener 



25 stringers 13, 14. The shifter 32 is moved back to the position of Figure
1 by the second pinion 47 which is rotated by the rack holder 49 moved to
the right by the    - 10 - resilient energy stored in the spring 51.
Consequently, the grippers 17 are closed and the shifter 32 are moved back
independently of each other. The loose coupling of the rods 22, 27 and the
shifter 5 32 is therefore not required to be adjusted with high accuracy.
The clearance between the shifter arms 30, 31 and the nuts 29 allows the
grippers 17 to be kept closed even when the shifter 32 is subject to shocks
when the gripper mechanism 10 starts pulling, is 10  pulling, and stops
pulling the slide fastener stringers 13, 14. The finishing apparatus 12
includes end stop attachment units 61a, 61b for attaching end stops to the
slide fastener stringers 13, 14 and a slider 15 applicator 62 for mounting
sliders 63 successively to the slide fastener stringers 13, 14. The
finishing apparatus 12 also has a pair of cutters 64, 65 for cutting off
the slide fastener stringers 13, 14, respectively, a pair of grippers 66,
67 movable along 20  the feed path for feeding the slide fastener stringers
13, 14 through the finishing apparatus 12, and a positioning device
composed of a pair of detectors 68, 



69 for detecting and forcibly stopping the terminal coupling elements of
the following coupling element 25  rows on the slide fastener stringers 13,
14. The leading ends of the slide fastener stringers 13, 14 are released
from the grippers 66, 67 and    gripped by the grippers 17 of the gripper
mechanism 10 when the cam follower 36 is engaged by the cam 37. After one
set of end stops and a slider 63 is mounted on the slide fastener stringers
13, 14 by the end stop attachment units 61a, 61b and the slider applicator
62, the slide fastener stringers 13, 14 are stopped in the feed path by the
positioning device when both of the 5 detectors 68, 69 detect the terminal
coupling elements- of the next coupling element rows on the stringers 13,
10 14. More specifically, if the slide fastener stringers 13, 14 as they
are fed along by the grippers 17 along the feed path are not differently
stretched, and hence there is no longitudinal dimensional difference
between the slide fastener stringers 13, 14, then the gripper 15 holders
15, 16 remain aligned transversely with each other as shown in Figure 1,
with the first pinion 43 not rotated. Therefore, the terminal coupling
elements of the next coupling element row are detected simultaneously by
the detectors 68, 69 to de-energize 20 the motor 60, thereby stopping the
gripper mechanism 



10. Since the terminal coupling elements are engaged by the detectors 68,
69, respectively, at this time, the slide fastener stringers 13, 14 will be
cut off accurately across the element-free space area by the 25 cutters 64,
65. If there is any longitudinal dimensional difference between the slide
fastener stringers 13, 14    - 12 - due for example to different stretching
thereof while they are being fed along, then the gripper holders 15, 16 are
caused to move out of mutual transverse alignment. Specifically, when the
slide fastener 5 stringer 14, for example, is stretched longitudinally for
some reason as shown in Figure 3, the terminal coupling element on the
slide fastener stringer 13 is first engaged by the detector 68 and the
gripper holder- 15 is forcibly stopped by the detector 68 engaging the 10
terminal coupling element. The gripper holder 16 with its gripper 17
clamping the stretched slide fastener stringer 14, however, continues to
pull the slide fastener stringer 14 until the terminal coupling element
thereon is engaged by the detector 69. At this 15 time, since the motor 60
is not de-energized, the gripper mechanism 10 keeps on moving along the
feed path to withdraw the gripper holder 16 while the gripper holder 15 is
forcibly stopped. Therefore, as 



the gripper mechanism 10 moves on, the slider 28 is 20 progressively
displaced to the left out of the housing 26 as shown in Figure 3. The first
pinion 43 is then turned counterclockwise about the pin 44 as the housing
26 is moved to the right. Inasmuch as the slider 23 cannot be moved to the
right due to the engagement of 25 the shoulders 52 with the housing 26, the
first pinion 43 causes the slide block 45 to move to the left against the
bias of the spring 39. When the terminal    - 13 - coupling elements on the
stringers 13, 14 are engaged by the detectors 68, 69, respectively, the
motor 60 is de-energized to stop the gripper mechanism 10. Therefore, the
slide fastener stringers 13, 14 can be 5  cut off by the cutters 64, 65
accurately at element- free space positions equally spaced from the
terminal coupling elements. When the slide fastener stringers 13, 14 are
cut- off by the cutters 64, 65, the gripper holder 15 is 10 released and
moved to the right under the resiliency of the spring 39 until its
shoulders 52 abut against the housing 26 as shown in Figure 1. The severed
slide fastener stringers 13, 14 of unit lengths are then - discharged from
the gripper mechanism 10 when the 15 grippers 17 are opened by the cam
follower 36 engaged by the cam 38. Then, the gripper mechanism 10 is moved 



forward by the belt 57 until the cam follower 36 is engaged by the cam 37
whereupon the leading ends of the slide fastener stringers 13, 14 are
unclamped from 20 the grippers 66, 67 and gripped by the grippers 17. When
the slider 28 of the gripper holder 15 is relatively moved out of the
housing 26, the rod 27 is also moved with the gripper holder 15, as shown
in Figure 3. At this time, the shifter 32 is also moved 25 forward and
remains out of engagement with the nuts 29 on the rod 27. More
specifically, the slide block 42 is moved forward against the bais of the
spring 39 upon    - 14 - progressive movement of the slider 28 out of the
housing 26, as described above. Therefore, the second pinion 47 meshing
with the fourth rack 40 is caused to turn clockwise for thereby moving the
shifter holder 45 5 and hence the shifter 32 forward, which is not engaged
by the nuts 29. The gripper 17 of the gripper holder 15 therefore remains
closed to grip the slide fastener stringer 13 firmly. 10 15 20 25   



- 15 - Claims: - 1. A gripper mechanism for feeding a pair of elongate
strips, comprising: (a) a housing movable along a feed path; 5          (b)
a pair of gripper holders supporting a pair of grippers for gripping the
strips, respectively; (c) a pair of sliders joined to said gripper holders,
respectively, and slidably disposed in said housing for independent
movement therein, said sliders 10 including first and second racks,
respectively; (d) means on said housing for opening said grippers in
response to engagement with a cam on the feed path, said means including
resilient means for normally closing said grippers; 15         (e) a slide
block slidably mounted in said housing; (f) a first pinion angularly
movably supported on said slide block and held in mesh with said first and
second racks, respectively; and 20         (g) a spring acting between said
housing and said slide block for normally urging the slide block in a
direction to move said gripper holders into abutment against said housing,
whereby said gripper holders can be moved relatively to each other toward
and away from 25 said housing. 2. A gripper mechanism according to claim 1,
said sliders extending parallel to each other with said 



- 16 - first and second racks disposed in confronting relation to each
other. 3. A gripper mechanism according to claim 1 or 2, said opening means
comprising a pair of rods slidably 5  extending through said sliders,
respectively, a pair of linkages by which said grippers are operatively
coupled to said rods, respectively, a shifter operatively coupled to said
rods, a lever pivotably connected to said shifter and angularly movably
coupled to said 10  housing, and a cam follower mounted on said lever for
engagement with said cam, said shifter being movable to displace said rods
in one direction to cause said linkages to open said grippers in response
to engagement of said cam follower with said cam. 15         4. A gripper
mechanism according to claim 3, said resilient means comprising springs
acting between said gripper holders and said linkages for urging said rods
to move in a direction opposite to said one direction to thereby close said
grippers. 20         5. A gripper mechanism according to claim 3 or 4,
further including a shifter holder slidably disposed in said housing and
joined to said shifter, said shifter holder having a third rack, a second
pinion rotatably mounted on said slide block and held in mesh with said 25
third rack, a rack holder slidably disposed in said 



housing and having a fourth rack held in mesh with said second pinion, said
shifter holder and said rack holder    - 17 - being slidable parallel to
said sliders, and a spring acting between said housing and said rack holder
for normally urging said rack holder to move in a direction parallel to
said one direction. 5        6.   A gripper mechanism substantially as
described with reference to and as illustrated in Figures 1 to 6 of the
accompanying drawings. 7.   A slide fastener finishing apparatus compri-
sing a gripper mechanism according to any preceding 10 claim. 8.   A slide
fastener finishing apparatus accor- ding to claim 7 and further comprising
end stop attachment units and a slider applicator. 9.   A slide fastener
finishing apparatus 15 substantially as described with reference to and as
illustrated in Figures 1 to 6 and Figure 7 of the accompanying drawings. 20
25    


