
2151974 METHOD OF AND APPARATUS FOR CONTINUOUSLY MANUFACTURING SLIDE
FASTENER COUPLING ELEMENTS The present invention relates to a method of and
an apparatus for continuously manufacturing molded slide fastener coupling
elements of thermoplastic synthetic resin. 5         In a prior apparatus
shown in U.S. Patent 4,406,849, issued on September 27, 1983, a molded
strip of coupling element blanks while still hot is folded by a single
folder unit about its longitudinal axis into a U-shaped cross-section to
provide 10 semi-finished coupling heads with legs on one side thereof.
Then, the folded strip of blanks is shaped into a train of slide fastener
coupling elements of a finalized shape and dimensions as it passes through
a straight slot of a progressively constricted contour in 15 a guide block
while the legs are being concentrically heated. With such a single step of
folding, the thermoplastic material of the strip of blanks is likely to be
stretched unevenly which would result in a folded strip of blanks having an
irregular shape and    -2- dimensions. It is believed possible by means of
the present invention to provide a method of continuously manufacturing
slide fastener coupling elements of a uniform shape and dimensions at an 



5       increased rate of production, from a strip of coupling element
blanks without causing the latter to be deformed irregularly while being
processed into coupling elements. It is also believed possible by means of
the present invention to provide an apparatus for carrying out the above-
10      mentioned method that is compact and hence occupies a relatively
small space for installation. According to a first aspect of the present
invention, there is provided a method of continuously manufacturing molded
slide fastener coupling elements, comprising the steps of: (a) introducing
thermoplastic synthetic resin successively into cavities around a
circumeferential surface of a die wheel while the latter is rotating, to
mold a strip of coupling elements blanks; (b) removing said strip of
coupling element blanks 20     continuously out of said cavities; (c)
continuously folding the strip of coupling element blanks about its
longitudinal axis while still hot into a U-shaped cross-section by forcing
the strip of coupling element blanks into a first groove having a width 25
larger than the desired width of the slide fastener coupling elements as
ultimately shaped, while holding the    -3- folded coupling element blanks
in a uniformly-spaced relation to one another; (d) thereafter heating the
folded strip of coupling element blanks while being fed along a paths 



5           (e) shaping the folded coupling element blanks into slide
fastener coupling elements of a finalized shape and dimensions, while still
hot and being continuously fed along, by forcing, in a number of discrete
steps, the folded coupling element blanks into a second groove having 10
a width equal to the desired width of the ultimately-shaped slide-fastener
coupling elements, while holding the folded coupling element blanks in a
uniformly-spaced relation to one another; (f) cooling said slide fastener
coupling elements 15   while being continuously fed along, to set in their
finalized shape and dimensions; and (g) discharging said slide fastener
coupling elements continuously at a speed which is substantially the same
as the speed at which the strip of coupling element blanks is 20   molded
continuously on said die wheel. According to a second aspect of the present
invention, there is provided an apparatus for continuously manufacturing
slide fastener coupling elements comprising; 25          (a) a frame; (b) a
die wheel mounted on said frame for continuous rotation at a peripheral
speed and having on and around a cirucumferential surface thereof a
plurality of die cavities for molding a strip of    - 4 - coupling element
blanks having central coupling heads with legs on 



each side thereof; (c) an extruder nozzle mounted on said frame and
directed toward said circumferential surface of the die wheel for injecting
5      hot thermoplastic synthetic resin sucessively into said die
cavities; (d) a first folder unit mounted on said frame for folding said
strip of coupling element blanks about its longitudinal axis as the strip
is continuously withdrawn from said die wheel, said first folder unit
comprising a first folder die wheel rotatably mounted on 10     said frame
and having a first peripheral groove wider than a predetermined width of
the slide fastener coupling elements as ultimately shaped, and a folder
disc rotatably mounted on said frame and having a first peripheral edge
positioned in said first peripheral groove for continuously forcing said
strip of coupling element blanks longitudinally 15     centrally into said
peripheral groove, said first folder die wheel including first means for
holding the folded coupling element blanks in a uniformly-spaced relation
to one another; (e) a hot-air blower dispsoed immediately downstream of
said folder die wheel for heating the folded strip of coupling element 20
blanks as the strip is continuously withdrawn from said first folder unit;
(f) a second folder unit mounted on said frame immediately downstream of
said hot-air blower for shaping said folded strip of coupling element
blanks, heated by said hot-air blower, into slide fastener    -5- coupling
elements, said second folder unit comprising a second folder die wheel
rotatably mounted on said frame and having asecond peripheral groove having
a width equal to said predetermined widths of the slide 



fastener coupling elements as ultimately shaped, said second die wheel S
being rotatable at the same peripheral speed as said first folder die
wheel, and a plurality of folder elements disposed circumferentially around
said second.folder die wheel and having respective portions receivable in
said second peripheral groove for forcing said strip of coupling element
blanks stepwise into said peripheral groove, said 10     second folder die
wheel including second means for holding the folded coupling element blanks
in a uniformly-spaced relation to one another; (g) a cooling unit mounted
on said frame for cooling said coupling elements; and (h) a discharging
unit located adjacent to said cooling 15     unit for discharging said
coupling elements at a speed which is substantially the same as said
peripheral speed of said die wheel. The invention will be described by way
of example with reference to the accompanying drawings, wherein:- Figure 1
is a fragmentary plan view of a strip of coupling 20     element blanks;
-6 Figure 2 is a left side elevational view, partly in cross section, of a
coupling element blank shown in Figure 1; Figure 3 is a fragmentary plan
view of the strip of coupling element blanks of Figure 1 as it is folded
about its longitudinal axis into a coupling element strip of a U-shaped
cross section; Figure 4 is a cross-sectional view taken along line IV-IV of
Figure. 3; 



10         Figure 5 is a fragmentary plan view of a slide. fastener
stringer including the coupling element strip of Figure 3 which is sewn in
place to a stringer tape; Figure 6 is a cross-sectional view taken along
line VI-VI of Figure 5; 15         Figure 7 is a cross-sectional view of
another slide fastener stringer; Figures 8 and 9 are fragmentary plan views
of different strips of coupling element blanks; Figure 10 is a schematic
front elevational view 20  of an apparatus according to the present
invention; Figure 11, appearing with Figure 9, is an enlarged fragmentary
plan view of a circumferential surface of an extruder die wheel; Figure 12,
appearing with Figure 9, is a 25  fragmentary enlarged cross-sectional view
of the die wheel shown in Figure 11 and an extruder nozzle; Figure 13 is an
enlarged fragmentary    -7- cross-sectional view of a portion of a first
folder unit of the apparatus shown in Figure 10; Figure 14 is a fragmentary
plan view of a circumferential surface of a folder die wheel of the 5
first folder unit; Figure 15 is an enlarged fragmentary plan view of a
folded strip of coupling element blanks as it is heated with hot air; 



Figure 16 is an enlarged fragmentary 10  cross-sectional view of a second
folder unit of the apparatus shown in Figure 10, the view showing an
initial folding stage of the second folder unit; Figure 17 is a view
similar to Figure 16, showing a first intermediate folding stage of the 15
second folder unit; Figure 18 is a view similar to Figure 16, showing a
second intermediate folding stage of the second folder unit; and Figure 19
is a view simular to Figure 16, 20  showing the final folding stage of the
second folder unit. Molded slide fastener coupling elements of
thermoplastic synthetic resin to be produced in accordance with the present
invention are first described by way of example with reference to Figures 1
through 9. In Figure 1, a molded strip of coupling element    -8- blanks 20
is shown in a zigzag or meandering form and comprises a plurality of
parallel element-forming bars 21 each including a central coupling head 22
and a pair of legs 23, 24 extending from the coupling head 22 in 5 opposite
directions, the element-forming bars 21 being connected to each other by
connecting portions 25, 26 integral with the legs 23, 24 at their distal
ends. As shown in Figure 2, the strip of coupling element blanks 



20 is folded in the directions of the arrows A, B about 10  its
longitudinal axis or the coupling heads 22 into a U-shape, and the folded
strip of blanks 20 is heat-set to form a train of slide fastener coupling
elements 27 as shown in Figures 3 and 4. Each of the coupling elements 27
has a pair of parallel opposed legs 28, 29 15  corresponding to the legs
23, 24 of the coupling element blanks 20, the element 27 having a width Wl
(Figure 4) defined jointly by the parallel opposed legs 28, 29.  The
coupling elements 27 are attached to a slide fastener stringer tape 30
(Figures 5 and 6) by a 20 line of sewing threads 31 with the legs 28, 29
disposed one on each side of the stringer tape 30. As shown in Figure 7,
the coupling elements 27a may have their legs 28, 29 bonded to each other
at respective confronting surfaces 32, 33 (Figure 4) thereof, and the
coupling 25  elements 27a may be sewn to, or woven or knitted into a slide
fastener stringer tape 34 in a manner well known in the art.    -9- Figure
8 shows another molded strip of coupling element blanks 35 which includes a
pair of connector threads 36, 37 embedded in connecting portions 38, 39 at
the time of molding the strip of coupling element 5 blanks 35. With the
connector threads 36, 37, element-forming bars 40 are securely connected to
each other, and the strip of coupling element blanks 35 is 



rendered resistant to forces applied in the directions of the arrow C which
tend to stretch the strip of 10  coupling element blanks 35 longitudinally.
According to a modification shown in FIg. 9, a molded strip of coupling
element blanks 41 comprises a plurality of separate parallel
element-forming bars 42 which are interconnected at their ends by a pair of
connector 15  threads 43, 44.  The strips of coupling element blanks 35, 41
are also folded into a U-shape and heat-set as slide fastener coupling
elements. The connector threads 36, 37 and 43, 44 may be removed later by
dissolving them in a solution, or may be left so that 20  they can be woven
or knitted into a slide fastener stringer tape to attach the coupling
elements to the stringer tape. Figure 10 shows an apparatus generally
designated at 45 for continuously molding such a strip 25  of coupling
element blanks and for forming the strip of blanks into a train of molded
coupling elements 27 of a finalized shape. The apparatus 45 comprises a
frame 46    -10- on which is mounted a die wheel 47 for continuous rotation
in the direction of the arrow D. The die wheel 47 has on and around its
circumferential surface 48 (Figures 11 and 12) a plurality of parallel die
5 cavities 49 for molding, for example, the element-forming bars 21 and a
plurality of alternate 



die cavities 50 for molding, for example, the connecting portions 25, 26. A
shoe 51 is held against the circumferential surface 48 of the die wheel 47
and 10 has an extruder nozzle 52 (Figure 12) for introducing molten
thermoplastic synthetic resin successively into the die cavities 49 and
hence the die cavities 50 as the die wheel 47 rotates. While the die wheel
47 revolves in the direction of the arrow D, the molten 15 thermoplastic is
solidified in the cavities 49, 50 to form a molded strip of coupling
element blanks 20 which is separated from the die wheel 47 at a point E and
fed around a guide roller 53. The rate of feed of the strip of coupling
element blanks 20 is such that the 20 latter will be separated from the die
wheel 47 without being subjected to a substantial tension since the strip
of blanks 20 as it leaves the die wheel 47 retains heat intensive enough to
allow the strip 20 to be easily deformed. 25         The apparatus 45 also
includes a first folder unit 54 mounted on the frame 46 adjacent to the die
wheel 47. The folder unit 54 comprises a folder die    wheel 55 mounted on
the frame 46 for driven rotation in the direction of the arrow F at a
circumferential speed which is the same as the circumferential speed of the
die wheel 47, and a folder disc 56 mounted on the frame 46 for driven
rotation in the direction opposite to the .5 



direction of the arrow F. As shown in Figure 13, the folder die wheel 55
has in its circumferential surface 57 a peripheral groove 58 having a width
W2 which is larger than the width W1 (Figure 4) of each coupling 10 element
27 as ultimately shaped. The folder disc 56 has a peripheral edge 59
disposed partly in the peripheral groove 58 in the folder die wheel 55.
The molded strip of coupling element blanks 20 is introduced between the
folder die wheel 55 and the 15 folder disc 56 as they are driven to rotate,
whereupon the strip of blanks 10 is forced by the peripheral edge 59 of the
folder disc 56 into the peripheral groove 58 in the folder die wheel 55 so
as to be folded about its longitudinal axis into a U-shape, thus providing
a 20 folded strip of semi-finished coupling element blanks 60 each having a
coupling head 22a and a pair of parallel spaced legs 28a, 29a extending
from the coupling head 22a in a common direction.  The folded strip of
blanks 60 has a width equal to the width W2 of 25 the peripheral groove 58.
As shown in Figures 13 and 14, the folder die wheel 55 has on its
circumferential surface 57 two    - 12 - opposed rows of guide ridges 61,
61 one at each side of the peripheral groove 58. Each of the guide ridges
61 extends transversely across a corresponding side of the circumferential
surface 57 and one sidewall of the 



5 groove 58 for receiving the legs 23, 24 of the strip of blanks 20 between
adjacent guide ridges 61, 61 as the strip of blanks 20 is folded into the
strip of blanks 60.  The guide ridges 61 are circumferentially spacedfrom
one another at equal intervals which are equal to an 10 inter-element space
or pitch of the coupling elements 27 as ultimately shaped so that the
folded coupling element blanks 60 have the same pitch as the slide coupling
elements 27. The lower portion of the folding die wheel 55 is immersed in a
coolant such as cold 15 water contained in a bath or resevoir 62 for
cooling the folded strip of coupling element blanks 60 to set in its folded
shape to a certain extent. The folded strip of semi-finished coupling
element blanks 60 as it is discharged from the first 20 folder unit 54 is
fed around a guide roll 63 (Figure 10) and then advances along a straight
path 64 with the coupling heads 22a directed upwardly, as shown in Figure
15. A hot-air blower 65 (Figure 10) is disposed above the path 64 for
sending hot air J heated at a 25 temperature ranging from 300[err]C to
350[err]C, toward the coupling heads 22a so as to heat the coupling heads
22a of the folded strip of blanks 60 as it is fed along the    - 13 - path
64.  The thermoplastic material of the coupling heads 22a becomes softer
and more pliable as it is heated thereby becoming easier to bend and fold
in the 



subsequent bending operation. Lateral edges 66 of the 5 respective coupling
heads 22a are prevented from being heated concentrically which would result
in a melting or deformation of the edges 66. On being heated, the folded
strip of semi-finished blanks 60 somewhat unbends or elastically recovers
its shape and retains 10 heat intensive enough to allow the strip of blanks
60 to be bent easily through the following bending stages described below.
The hot, folded but somewhat unbent strip of semi-finished coupling element
blanks 60 is then 15 introduced into a second folder unit 67 disposed next
to or downstream of the first folder unit 54, as shown in Figure 10. The
second folder unit 67 comprises a folder die wheel 68 mounted on the frame
46 for driven rotation in the direction of the arrow G at a 20
circumferential speed the same as the circumferential speed of the die
wheels 47, 55, and four successive folder elements 69, 70, 71 and 72
disposed circumferentially in juxtaposition around the folder die wheel 68
in the described order in the direction of the arrow G. Two 25 of the
folder elements 69 - 72 comprise folder discs 69, 70, respectively, mounted
on the frame 46 for driven rotation in the direction opposite.to the    -
14 - direction of the arrow G.  The remaining folder elements comprises
folder blades 71, 72 reciprocably 



mounted on the frame 46 and movable toward and away from the axis of the
folder die wheel 68.  Driving means for reciprocating the blades 71, 72 are
not shown. for clarity.  As shown in Figures 16 through 18, the folder die
wheel 68 has in its circumferential surface 73 a peripheral groove 74
having at the base thereof a minimum width W3 which is  equal to the width
W1 (Figure 4) of each of the coupling elements 27 as ultimately shaped. The
peripheral groove. 74 has an outwardly diverging upper portion defined
jointly by three contiguous pairs of opposed oblique flat side surfaces 75,
75; 76, 76 and 77, 77 for the purposes described below. The folder die
wheel 68 also has a pair of rows of guide ridges 78, 78 disposed
circumferentially on the respective sidewalls of the peripheral groove 74,
the guide ridges 78 being structurally and functionaly the same as the
guide ridges 61 on the die wheel 55. The folder disc 69, as shown in Figure
16, has on its circumferential surface a central edge or protuberance 79 of
a V-shaped cross-section, and a pair of lateral oblique shoulders 80, 80
disposed one on each side of the central protuberance 79 and diverging
downwardly toward the die wheel 68.  The protuberance 79 is disposed partly
in the peripheral groove 74 in the folder die wheel 68 for engagement with
the    -15- coupling heads 22a, and the shoulders 80, 80 are spaced a
distance from the circumferential surface 73 of the die wheel 68 for
receiving the respective legs 28a, 29a.  After having been heated by the
hot blower 65 



5  (Figure 10), the folded but somewhat unbent strip of semi-finished
coupling element blanks 60 is fed around the folder disc 69 and then is
introduced between the folder disc 69 and the folder die wheel 68 while
they are driven to rotate. Consequently, the strip of the 10  blanks 60 is
forced jointly by the protuberance 79 and the shoulders 80 into the
peripheral groove 74 with the legs 28a, 29a held in position by the side
surfaces 76, 77, as shown in Figure 16. In this condition, each of the
coupling heads 22a of the blanks 80 is located 15 immediately above the
side surfaces 75. Continuous rotation of the folder die wheel 68 causes the
thus folded strip of blanks 60 to advance toward the next adjacent folder
disc 70 which is also driven to rotate. The folded strip of blanks 60 is
still hot. 20         The folder disc 70, as shown in Figure 17, has a
peripheral edge 81 disposed in the peripheral groove 74 in the folder die
wheel 68, the edge 81 extending inwardly beyond the protuberance 79 of the
folder disc 69 shown in Figure 16.  Thus the still hot folded strip 25  of
blanks 60, as it passes around the folder disc 70, is lowered by the edge
81 from the position of Figure 16 to the position of Figure 17 in which the
coupling    - 16 - head 22a is located immediately above a lower
uniform-width portion of the peripheral groove 74.  The legs 28a, 29a are
bent slightly toward each other into 



a V-shape, each of the legs 28a, 29a extending between 5  the side surfaces
77, 75 across the side surface 76. The thus shaped strip of blanks 60 is
still hot and, as the folder die wheel 68 rotates, it is advamced to the
next adjacent folder blade 82. As shown in Figure 18, the reciprocable
folder 10  blade 82 has a lower thin edge 82 engageable with the coupling
heads 22a.  Upon reciporcation of the blade 82, the edge 82 forces the
coupling heads 22a slightly downwardly with the legs 28a, 29a held against
the side surfaces 75, 75 of the peripheral groove 74 until the 15  coupling
elements 22a is located immediately above the bottm wall of the groove 75.
The strip of coupling element blanks 60 thus squeezed has a nearly U-shaped
cross-section and still retain heat intensive to allow the strip to be
deformed. 20         With continued rotation of the die wheel 68, the
nearly U-shaped strip of coupling element blanks 60 is introduced between
the folder blade 72 and the folder die wheel 68.  As shown in Figure 19,
the folder blade 72 includes a lower edge 83 engageable with distal ends 25
28b, 29b of the opposed legs 28a, 29a.  Upon reciprocation of the blade 72,
the lower edge 83 forces the coupling element blanks 60 downwardly until
the    -17- coupling heads 22a abut against the bottom wall of the groove
74, to thereby provide a train of slide fastener 



coupling elements 27 of a finalized shape and dimensions. 5         The
lower portion of the folder die wheel 68 is immersed in a coolant such as
cold water contained in a resavoir 84 for cooling the slide fastener
coupling elements 27 to set in their finalized shape as they pass through
the coolant.  A nozzle 85 is mounted on a 10 frame 46 downstream of hte
folder blade 72 for ejecting a coolant such as cold water into the
peripheral groove 74 for cooling the coupling elements 27 received therein.
The slide fastener coupling elements 27 thus 15 shaped and heat-set are fed
around a guide roller 86 and then they are discharged by a dischargaing
unit 87 which is driven as by a torque motor (not shown) such that the
coupling elements 27 are discharged at a speed which is substantially the
same as the speed at which 20 the strip of coupling element blanks 20 is
molded, or the peripheral speed of the die wheel 47. Disposed between the
guide roller 86 and the discharging unit 87 is an air nozzle 88 for
ejecting dry air toward the coupling elements 27 to blowing the coolant off
the 25 coupling elements 27. The connecting threads 36, 37 where to be
incorporated are supplied between the die wheel 47 and    - 18 - the shoe
51, as shown by the phantom lines in Figure 



10. The method and apparatus of the present invention have advantages as
follows: As the molded 5 strip of coupling element blanks is first folded
into a U-shaped cross-section to provide a folded strip of branks whose
width is larger than a predetermined width of the coupling elements as
ultimately finished, the thermoplastic material of the molded strip of
blanks 10 can be deformed without causing irregular stretching. Thus folded
strip of blanks is then heated with hot air and while retaining heat
intensive enough to allow itself to be bent easily the folded strip is
subjected to a successive bending stages in which the width of 15 the
folded strip of blanks is constricted stepwise to the predetermined width.
Such Successive bending of the folded strip of branks can be achieved
solely by a second bending unit which comprises a folder die wheel and a
plurality of folder elements disposed 20 circumferentially in juxtaposition
around the folder die wheel. The second folder unit thus constructed is
relatively compact and hence the apparatus is rendered compact and occupies
a relatively small space for installation. 25    CLAIMS:- 1. A method of
continuously manufacturing molded slide fastener coupling elements,
comprising the steps of: 



(a) introducing thermoplastic synthetic resin 5     successively into
cavities around a circumeferential surface of a die wheel while the latter
is rotating, to mold a strip of coupling elements blanks; (b) removing said
strip of coupling element blanks continuously out of said cavities; 10
(c) continuously folding the strip of coupling element blanks about its
longitudinal axis while still hot into a U-shaped cross-section by forcing
the strip of coupling element blanks into a first groove having a width
larger than the desired width of the slide fastener 15    coupling elements
as ultimately shaped, while holding the folded coupling element blanks in a
uniformly-spaced relation to one another; (d) thereafter heating the folded
strip of coupling element blanks while being fed along a path; 20
(e) shaping the folded coupling element blanks into slide fastener coupling
elements of a finalized shape and dimensions, while still hot and being
continuously fed along, by forcing, in a number of discrete steps, the
folded coupling element blanks into a second groove having 25    a width
equal to the desired width of the ultimately-shaped slide-fastener coupling
elements; while holding the folded coupling element blanks in a
uniformly-spaced relation to    - 20- one another; (f) cooling said slide
fastener coupling elements 



while being continuously fed along, to set in their finalized shape and
dimensions; and 5               (g)  discharging said slide fastener
coupling elements continuously at a speed which is substantially the same
as the speed at which the strip of coupling element blanks is molded
continuously on said die wheel. 2..  A method according to claim 1, wherein
the folded 10      coupling element blanks are cooled to set in their
folded shape to a certain extent, between said folding and said heating
thereof. 3.   A method according to claim 1 or 2, wherein the coupling
heads of the folded coupling elements blanks are heated with hot air,
during said heating thereof. 4.  An apparatus for continuously
manufacturing slide fastener coupling elements comprising; (a)   a frame;
(b) a die wheel mounted-on said frame for continuous 20      rotation at a
peripheral speed and having on and around a circumferential surface thereof
a plurality of die cavities for molding a strip of coupling element blanks
having central coupling heads with legs on each side thereof; (c)  an
extruder nozzle mounted on said frame and    -21- directed toward said
circumferential surface of the die wheel for injecting hot thermoplastic
synthetic resin successively into said die cavities; (d) a first folder
unit mounted on said frame for folding 



5      said strip of coupling element blanks about its longitudinal axis as
the strip is continuously withdrawn from said die wheel, said first folder
unit comprising a first folder die wheel rotatably mounted on said frame
and having a first peripheral groove wider than a predetermined width of
the slide fastener coupling elements as ultimately shaped, 10     and a
folder disc rotatably mounted on said frame and having a first peripheral
edge positioned in said first peripheral groove for continuously forcing
said strip of coupling element blanks longitudinally centrally into said
peripheral groove, said first folder die wheel including first means for
holding the folded coupling element blanks 15     in a uniformly-spaced
relation to one another; (e) a hot-air blower disposed immediately
downstream of said folder die wheel for heating the folded strip of
coupling element blanks as the strip is continuously withdrawn from said
first folder unit; 20                 (f) a second folder  unit mounted on
said frame immediately downstream of said hot-air blower for shaping said
folded strip of coupling element blanks, heated by said hot-air blower,
into slide fastener coupling elements, said second folder unit comprising a
second folder die wheel rotatably.mounted on said frame and having a second
25     peripheral groove having a width    - 22 - equal to said
predetermined width of the slide fastener coupling elements as ultimately
shaped, said second die wheel being rotatable at the same peripheral speed
as said first folder die wheel, and a plurality of folder elements disposed
circumferentially around said 5      second folder die wheel and having
respective portions receivable in 



said second peripheral groove for forcing said strip of coupling element
blanks stepwise into said peripheral groove, said second folder die wheel
including second means for holding the folded coupling element blanks in a
uniformly-spaced relation to one another; 10                 (g) a cooling
unit mounted on said frame for cooling said coupling elements; and (h) a
discharging unit located adjacent to said cooling unit for discharging said
coupling elements at a speed which is substantially the same as said
peripheral speed of said die wheel. 15     5.          An apparatus
according to claim 4, said hot-air blower being adapted and arranged to
support hot-air to the central heads of the folded strip of coupling
element blanks. 6.          An apparatus according to claim 4 or 5,
including a container mounted on said frame downstream of said first folder
disc and containing 20     a coolant, said first die wheel being partly
immersed in said coolant for cooling the folded coupling element blanks to
set in their folded shape to a certain extent. 7.          An apparatus
according to claim 4, 5 or 6, said plurality of folder elements comprising
a pair of second and third folder discs 25     rotatably mounted on said
- 23 - frame and having respective peripheral edges received in said second
peripheral groove, said third folder disc being disposed downstream of said
second folder disc and said peripheral edge of said third folder disc
projecting deeper than said peripheral edge 5            of said second
folder disc. 8.   An apparatus according to any one of claims 4 to 7, 



said plurality of folder elements comprising a pair of first and second
folder blades reciprocably mounted on said frame and having respective
edges receivable in said second peripheral groove, said 10           second
folder blade being disposed downstream of said first folder blade and said
edge of second folder blade, in use, lowering the coupling element blanks
until their respective central heads abut against a bottom wall of said
second peripheral groove. An apparatus according to claim 8, said first
folder 15           blade being disposed downstream of said second folder
fisc. 10 . An apparatus according to any one of claims 4 to 9, said first
folder die wheel having on its circumferential surface a pair of rows of
guide ridges one an each side of said first peripheral groove, said guide
ridges extending transversely 20           across opposed sidewalls of said
first peripheral groove for receiving the legs of the molded strip of
coupling element blanks between adjacent pairs of said guide ridges. 11 .
An apparatus according to any one of claims 4 to 1C, said second folder die
wheel having a pair of rows of guide 25           ridges disposed on and
along opposed sidewalls of said second peripheral groove, said guide ridges
extending transversely across opposed sidewalls of said second peripheral
groove for    -24- receiving the legs of the folded strip of coupling
element blanks; 12:.  An apparatus according to any one of claims 4 to 11 ,
said second peripheral groove having an upper portion 5
diverging outwardly and defined jointly by a plurality of pairs 



of opposed flat oblique side surfaces. 13 . A method as claimed in claim 1
and substantially as described with reference to the accompanying drawings.
14 . Apparatus substantially as described with reference 10           to
and as illustrated in Figures 10 to 19 of the accompanying drawings.    


