
APPARATUS FOR PAIRING TWO ROWS OF SLIDE FASTENER ZIGZAG COUPLING ELEMENTS
The present invention relates to an apparatus for interengaging or mating a
pair of rows of slide fastener coupling elements respectively formed from a
pair of continuous plastic filaments into a zigzag shape. To manufacture a
pair of elongate slide fastener stringers each having a row of continuous
zigzag coupling elements, it has been customary to shape a continuous
thermoplastic synthetic resin monofilament 10 into a row of zigzag coupling
elements by means of a heated die wheel, then attach by sewing two such
rows of coupling elements to a pair of stringer tapes along their opposed
edges, then pair the rows of coupling elements into a chain of coupling
elements, and finally 15  mount top and bottom end stops and sliders on the
coupling element chain. For the purposes of increasing rate of production,
there has been a need for a machine that can pair the rows of coupling
elements before    -2- being sewn to the stringer tapes. Many attempts have
been made to devise such a pairing machine, however, the results have been
unsatisfactory in that the coupling elements formed from a plastic
monofilament would be easily deformed 



5 under compressing or tensioning force applied as they are interengaged.
It is believed possible by means of the present invention to provide a
coupling-element pairing apparatus which enables a pair of rows of
continuous filamentary 10 zigzag coupling elements to be mated nicely and
reliably without causing any deformation. According to the present
invention, there is provided an apparatus for interengaging a pair of rows
of continuous slide-fastener zigzag coupling elements, each element having
15 a coupling head, a pair of spaced legs extending from the coupling head
in a common direction, and a connecting portion disposed remote from the
coupling head and extending between one of the legs and a corresponding one
leg of an adjacent coupling element, said apparatus comprising a base 20
defining therein a substantially Y-shaped guide channel including a pair of
branch guide passages for receiving disengaged rows of coupling elements,
respectively, said branch guide passages being joined together into a joint
passage for mating the disengaged rows of coupling 25  elements,
characterized in that said joint passage has a width narrow enough to
substantially    prevent interengaged rows of coupling elements from moving
laterally with respect to each other, and that a pair of coplanar guide
wheels is rotatably mounted on 



said base one on each side of said joint passage for 5    guiding
therebetween the interengaged rows of coupling elements, each said guide
wheel having a plurality of peripheral teeth engageable with the
interengaged rows of coupling elements for feeding the rows of coupling
elements through said guide channel, two adjacent ones 10   of said teeth
projecting into said joint passage for holding therebetween one connecting
portion at opposite ends thereof. The invention will be described by way of
example with reference to the accompanying drawings, wherein:- 15
Figure 1 is a schematic plan view of a pairing apparatus constructed
in-accordance with the present invention; Figure 2 is an enlarged
fragmentary view of Figure 1 with the parts removed for clarity; 20
Figure 3, appearing with Figure 1,is a cross-sectional view taken along
line III - III of Figure 2; and Figure 4 is an enlarged cross-sectional
view taken along line IV -IV of Figure 1.    -4- The present invention is
particularly useful when embodied in a pairing apparatus such as shown in
Figure 1, generally indicated by the numeral 10. The pairing apparatus 10
comprises a flat base 11 



5 having a substantially Y-shaped guide channel 12 (Figure 2) for the
passage therethrough of a pair of rows of slide fastener coupling elements
13, 14, the guide channel 12 being open at the upper side as shown in
Figure 3. Each row of coupling elements 13, 14 is formed from a 10
continuous plastic monofilament into meandering or zigzag shape.  As shown
in Figures 2 and 3, each of the zigzag coupling elements 13, 14 has a
coupling head 15, a pair of parallel spaced upper and lower legs 16, 17
extending from the coupling head 15 in a common direction, and an 15
arcuate connecting portion 18 extending between one of the legs 16, 17 and
a corresponding one leg 16 or 17 of an adjacent coupling element to
interconnect the two adjacent coupling elements remotely from their
coupling heads 15.  Thus, the connecting portions 18 includes two 20
groups, one connecting adjacent upper legs 16 and the other connecting
adjacent lower legs 17.  There are defined between adjacent arcuate
connecting portions 18 a plurality of recesses 18a (Figure 2) opening away
-  5  - from the coupling heads 15. As shown in Figure 2, the Y-shaped
guide channel 12 includes a pair of angularly spaced branch guide passages
19, 20 for receiving disengaged rows of 5  coupling elements 13, 14,
respectively, and a joint 



passage 21 into which the branch guide passages 19, 20 merge for
interengaging the disengaged rows of coupling elements 13, 14 in the joint
passage 21. The guide channel 12 has a pair of inlet openings (not shown)
for 10  introducing therefrom the disengaged rows of coupling elements 13,
14 into the branch guide passages 19, 20, respectively, and-an outlet
opening 21a (Figure 1) remote from the inlet openings for discharging
interengaged rows of coupling elements 13, 14. 15         A pair of
coplanar guide wheels 22, 23 is rotatably mounted on the base 11 one on
each side of the joint passage 21. The guide wheels 22, 23 are spaced a
predetermined distance from each other for guiding therebetween the
interengaged rows of coupling 20  elements 13, 14.  Each guide wheel 22, 23
has a plurality of peripheral projections or teeth 24 spaced at equal
intervals and projectable into the joint passage 21 for engagement with the
interengaged rows of coupling elements 13, 14 to discharge the latter from
25  the guide channel 12. As shown in Figure 1, the pairing apparatus 10
further includes a substantially triangular cover plate    -6- 25 supported
on one end of a support lever 26 to normally overlie the base 11 and the
guide wheels 22, 



23. Thus, the guide channel 12 is closed by the cover plate 25 from the
above and becomes substantially 5 hollow configuration as shown in Figure
3. The support lever 26 is pivotably connected at the other end to the base
11 so that the cover plate 25 is angularly movable away from the base 11
for enabling easy access to the guide wheels 22, 23. A pair of guide
rollers 27, 28 is 10  rotatably mounted on the base 11 respectively
upstream of the branch guide passages 19, 20 for guiding the disengaged
rows of coupling elements 13, 14 into the respective branch guide passages
19, 20. As shown in Figures 2 and 3, the joint passage 15  21 of the guide
channel 12 has a width narrow enough to urge the coupling heads 15 of one
row of coupling elements 13 or 14 toward the connecting portions 18 of the
other row of coupling elements 14 or 13 until the interengaged rows of
coupling elements 13, 14 are 20  substantially prevented from moving
laterally with respect to each other in the joint passage 21. The teeth 24
on the guide wheels 22, 23 are straight and parallel to the axis of the
respective guide wheels 22, 23 and have a substantially triangular shape in
radial 25  cross section. 'The teeth 24 have a thickness substantially the
same as both the depth of the guide channel 12 and the thickness or
height-of the coupling    



-7- elements 13, 14 (Figure 3). The teeth 24 also have a pitch
substantially equal to the pitch of each row of coupling elements 13, 14 so
that they can hold the coupling elements 13, 14 at opposite ends of the 5
connecting portions 18.  More specifically, the guide wheels 22, 23 are
radially spaced from each other such a distance that two adjacent teeth
24a, 24b on each guide wheel 22, 23 substantially completely project into
the joint passage 21 slightly downstream of a 10 position P where the
branch guide passages 19, 20 join together, and are received in two
adjacent recesses 18a (Figure 2) between three adjacent connecting portions
18. As shown in Figure 4, the guide wheels 22, 23 15  are secured
respectively to one end of a pair of shafts 29, 30 rotatably mounted via a
pair of sets of ball bearings 31, 32 on the base 11.  A drive gear 33 is
secured to the other end of the shaft 30 and is held in driving engagement
with a driven gear 34 secured to the 20  other end of the shaft 29, both
gears 33, 34 being identical with each other.  A drive means 35 such as a
motor is connected to the shaft 30 to rotate the guide wheels 22, 23 at the
same speed but in opposite directions.  In order to adjust the positions of
the 25 guide wheels 22, 23 accurately with respect to each other and to
prevent rotation of the guide wheels 22, 23 with respect to the shafts 29,
30, double nuts 36, 



-8- 37 are threaded to the one end of the shafts 29, 30. In operation, the
disengaged rows of coupling elements 13, 14 progress through the branch
guide passages 19, 20, respectively, and are meshed or interengaged into a
chain of coupling elements 13, 14 at the position P in the joint passage
21. The interengaged rows of coupling elements 13, 14 are fed by the teeth
24 which engage the connecting portions 18 as the guide wheels 22, 23
rotate in opposite 10  directions, and then they are discharged out of the
outlet opening 21a. With the pairing apparatus 10 thus constructed, the
interengaged rows of coupling elements 13, 14 are protected from being
damaged or otherwise deformed 15 because they are substantially prevented
from moving laterally with respect to each other while being advanced along
the joint passage 21 by means of the toothed guide wheels 22, 23 disposed
one on each side of the joint passage 21. Since the guide channel 12 is 20
a hollow configuration and the teeth 24 of the guide wheels 22, 23 have a
thickness substantially the same as both the depth of the guide channel 12
and the height of the coupling elements 13, 14, forces applied from the
teeth 24 onto the connecting portions 18 of 



25 the coupling elements 13, 14 are uniformly distributed over the coupling
elements 13, 14. This ensures that the interengaged rows of coupling
elements 13, 14 have    -9- a uniform pitch throughout the length thereof.
5 10 15 20 25    - 10 - CLAIMS: 1. An apparatus for interengaging a pair of
rows of continuous slide-fastener zigzag coupling elements, each element
having a coupling head, a pair of spaced legs 5 extending from the coupling
head in a common direction, and a connecting portion disposed-remote from
the coupling head and extending between one of the legs and a corresponding
one leg of an adjacent coupling element, said apparatus comprising: 10
(a) a base defining therein a substantially Y-shaped guide channel
including a pair of branch guide passages for 



receiving disengaged rows of coupling elements, respectively, said branch
guide passages being joined together into a joint passage for mating the
disengaged 15 rows of coupling elements, said joint passage having a width
narrow enough to substantially prevent interengaged rows of coupling
elements from moving laterally with respect to each other; and (b) a pair
of coplanar guide wheels rotatably mounted 20 on said base one on each side
of said joint passage for guiding therebetween the interengaged rows of
coupling elements, each said guide wheel having a plurality of peripheral
teeth engageable with the interengaged rows of coupling elements for
feeding the rows of coupling elements 25 through said guide channel, two
adjacent ones of said teeth projecting into said joint passage for holding
therebetween one connecting portion at opposite ends therof. 1111111 111111
11111 11111111111 * C L M  S *    -11 - 2.   An apparatus according to
claim 1, said guide channel being open at one side, and including a cover
plate disposed on said base and said guide wheels to close said one side of
said-guide channel, thereby making said 5  guide channel into a
substantially hollow configuration. 3.  An apparatus according to claim 2,
said guide 



channel having a depth substantially the same as the height of the coupling
elements, said teeth having a thickness substantially the same as the depth
of the 10 guide channel. 4.  An apparatus according to claim 1, 2 or 3, the
connecting portions of each row of coupling elements projecting arcuately
away from the respective coupling heads, there being defined between every
adjacent 15  connecting portions a recess opening away from the coupling
head, said teeth- aving a pitch substantially equal to the pitch of each
row of coupling elements and each being receivable in the recess. 5.  An
apparatus according to claim 1, 2, 3 or 4, 20 said two adjacent teeth
projecting into said joint passage slightly downstream of a position where
said branch guide passages merge.    


