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chain into the cutting position, Method for the fabrication of a slide
fastener       (d) a step of press-holding the fastener chain at chain with
reinforcement tapes and an              the other end of the cutting
region, and apparatus therefor                                   (e) a step
of cutting said region of the fastener chain on the die along a main
transverse cutting 5    The present invention relates to a method for    70
line with simultaneous cutting off of extraneous the fabrication of a slide
fastener chain with     portions of the reinforcement tape reinforcement
tapes at the ends thereof and an       The apparatus of the present
invention apparatus therefor. In particular, the present    designed for
practicing the above method for the invention relates to a method and an
apparatus, in  fabrication of a slide fastener chain with 10 the
manufacturing process of a slide fastener with 75 reinforcement tapes is
essentially composed of:- a separable end stop, for cutting a slide
fastener   (1) a die, chain of continuous length with reinforcement
(2) two guide plates for the fastener chain each tapes at individual space
sections into individual   with a protruding guide rail on the upper
surface slide fastener chains of definite product length.  thereof
positioned at opposite ends of the die, the 15 having reinforcement tapes
at. the ends thereof  80  guide rails running in the direction of a center
line bonded thereto together with removal of           of the die.
extraneous portions of the reinforcement tape.       (3) a vertically
movable cutter positioned above Many slide fasteners with a separable end
stop  the die, adapted to cut the fastener chain along a are provided with
reinforcement tapes at both     main transverse cutting line and to cut off
20 ends thereof. Such reinforcement tapes are made   85  simultaneously
extraneous portions of each of a thermoplastic film or sheet and adhesively
reinforcement tape bonded to the space sections of a continuous        (4)
a first pair of pressers positioned at one end length slide fastener chain
where the carrier tapes  of the cutter and urged downwardly by a first have
no interlocking elements fastened thereto    spring while suspendedly held
by an engagement 25 and the slide fastener of continuous length is  go
means in engagement therewith, and subsequently cut at the space sections
together     (5) a second pair of pressers positioned at the with the
reinforcement tape into the product      other end of the cutter with
movability in the length whereby slide fasteners with reinforcement
vertical direction and urged downwardly by a tapes at both ends thereof are
obtained. In       second spring. 30 addition to cutting off of the carrier
tapes per se,.   95    In the accompanying drawings:- the extraneous
portions of the reinforcement tape    Fig. 1 is a plan view of a slide
fastener with a out of the edges of the carrier tapes must be     separable
end stop and a slider finished in removed by cutting.
accordance with the method of the invention to In the prior art, no
convenient and exact       provide the reinforcement tapes at both ends 35
method or apparatus is known for the fabrication    thereof of the
above-described slide fasteners with          Fig. 2 is a plan view of a
continuous length reinforcement tapes at the ends thereof. For
fastener chain with reinforcement tapes attached example, an apparatus is
described in Japanese    to the space sections before fabrication according
Patent Publication No. 39-17044 according to      to the invention; 40
which the adhesive bonding of the reinforcement  105    Fig. 3 is a
perspective view for illustrating a tapes to the fastener chain is
simultaneously     typical process of preparing the continuous length
performed with cutting off of the extraneous      fastener chain of Fig. 2;
portions of the reinforcement tapes but the cutting  Fig. 4 is an
elevational side view of apparatus of the fastener chain into individual
product length  embodying the invention; 45 must be carried out separately
following the above 110.   Fig. 5 is an elevational front view-of the
mentioned bonding of the reinforcement tapes      apparatus of Fig. 4 as
partially cut in the main part and cutting off of the extraneous portions
of the  thereof; reinforcement tapes resulting in two-step cutting    Fig.
6 is a cross sectional view of the apparatus with decreased productivity
and also with         of Fig. 5 along the line VI-VI; 50 inexactness of
cutting since the fastener chain is  115    Fig. 7 is a cross sectional
view of the apparatus not under tension at the moment of cutting.       of
Fig. 5 along the line VII-VII; The object of the present invention is
therefore  Fig. 8 is a perspective view of the cutter blade to provide a
convenient method for the fabrication  of the apparatus of Fig. 5; and of a
slide fastener chain with reinforcement tapes   Fig. 9 to Fig. 15 are for
illustrating the steps of 55 at the ends thereof and an apparatus therefor
120 fabrication in accordance with the inventive The method of the present
invention             method_ comprises.-
The method and apparatus of the present (a) a step of placing a fastener
chain with a  invention are now illustrated in detail by way of
reinforcement tape adhesively bonded to a space  example with reference to
the drawings annexed. 60 section thereof onto a die,                   125
The objective product of the present invention (b) a step of press-holding
the fastener chain at  is a slide fastener 1 as illustrated in Fig. 1 in
which 



one end of a region across which the fastener    reinforcement tapes 3,3'
are adhesively bonded to chain is to be cut,
the ends of both carrier tapes of a product length (c) a step of pulling
the press-held fastener  as interengaged with each other at the rows of the
2                                                                       GB
2 011,530 B    2 interlocking elements 2 with a slider mounted
chain-guide plates 18, 19 respectively have a thereon and provided with -a
separable end stop T  linear protrusion or guide 20,21, both of which lie
- enabling the slide fastener to be severed into two  on the extension of
the center line of the die 17 to separated stringers at the end.
form a straight line altogether. The die 17 is 5    The reinforcement tapes
3 made of a        70 provided on the upper surface with a groove-like
thermoplastic resin film or sheet are provided at  receptacle 22 which fits
an undermentioned cutter the lower ear ends of the carrier tapes following
blade 29 in shape. the rows of the elements 2 by adhesively bonding   The
above-mentioned punch unit 14 is in order to impart rigidity to the slide
fastener.  provided with a cylinder 24 fixed to the above- 10  Such a slide
fastener with reinforcement tapes is  75  mentioned base 1 5 through a
frame 23 and a manufactured by first adhesively bonding pieces  punch plate
25 securedly fixed to the piston rod of a plastic film 3 on to the
individual space   24a of the cylinder 24. On the lower surface of the
sections of a pair of continuous length fastener  punch plate 25 are
provided a pair of guide bushes stringers F to form a continuous length
fastener  26,26 which perform sliding movement relative 15  chain A as
shown in Fig. 2 with reinforcement  80 to respective guide pins 27, 27
erected on the tapes 3 at intervals and then cutting it along the  base 15
and inserted into the respective guide main cutting line [err]into
individual product length  bushes 26, 26. On the lower surface of the punch
with simultaneous cutting off of the extraneous  plate 25'is fixedly
provided a punch holder 28 portions of the reinforcement tapes 3a, 3b along
which in turn serves to clamp the cutter blade 29, 20  the auxiliary
cutting lines L.2 to L5 followed by  85 having a cross section, as shown in
Figs. 7 and 8, assembling of the thus obtained fastener chains of  to match
the cutting lines [err]to L in Fig. 2, being product length by mounting a
slider, an upper end  provided corresponding with cutter sections 29a, stop
and a separable end stop at the lower end.  29b, 29c for cutting the
reinforcement tape and Thus cutting work should be performed not only
cutter sections 29d, 29e for cutting the carrier 25  along the main cutting
line [err] but also along the    9o  tapes in an E-shaped integral
arrangement. auxiliary cutting lines[err]as is shown in Fig. 2  At the
rearward position and at the front to cut of the extraneous portions of the
position to the above-mentioned cutter blade 29 reinforcement tape 3 at
both sides 3a, 3a and at  are provided a pair of rear pressers 30, 30 and a
the center 3b simultaneously.                    pair of front pressers 31,
31, respectively, in a 30    An exemplary process for preparing the     95
symmetrical disposition relative to the center line continuous length
fastener chain A with          of the die 17 positioned at the right and
left sides reinforcement tapes 3 shown in Fig. 2 is illustrated  of the
linear protrusions'21 and 20, respectively. in Fig. 3, in which a pair of
continuous length  The front pressers 31, 31 are each composed of a
fastener chains F, F provided with space sections  pad holder 34 inserted
with free vertical 35 4 in advance are transferred on the die 6 in the
100  movement into a guide hole 32 in the punch direction shown by the
arrow 7 and become        holder 28 and having a hook protrusion 33 settled
at an exact position to place a space    coming into engagement with the
punch holder section 4 on the die 6. In parallel with the above  28 at the
top thereof, a rectangular pad 35 movement of the fastener chains F, a
continuous  connected to the lowermost end of the pad holder 40 length
plastic tape S, in which notched sections 9  105  34 and a compressive
spring 36 to exert a are formed at one side thereof by cutting with a
downward pressure on the pad holder 34. Each of punch 8, is fed on to the
fastener chains F      the pads 35 has a groove-like cutting 37 on the
intersecting at a right angle so as that -the notched  lower surface
thereof along the center line of the section 9 is lust on the spaced
section 4 of the  die 17, as is shown in Figs. 4 and 7, where the row 45
fastener chains F on the die, where a hot punch 10 110  of the elements
comes to fit the pad 35 when the is lowered to adhesively bond with heat
the tape S  pad 35 is lowered to press-hold the fastener chain to the space
section 4 of the fastener chains F to  at the position. be a reinforcement
tape 3 followed by cutting of    The lower surface of the pad 35 is at the
height the tape S along the cutting line 12 with a cutter  level slightly
lower than the edge 29' of the cutter 50 blade 11 to give a continuous
length fastener  115  blade 29 by a height difference H shown in Fig. 5
chain A with reinforcement tapes 3 at intervals on  when the pad is in the
pulled-up position not in the spaced sections 4 by repeating the above
contact with the fastener chain to be press-held procedure.
therewith. In Figs. 4 and 5 illustrating the apparatus      Similarly the
rear pressers 30, 30 are each 55 embodying the present invention, 13 is a
die unit  120  composed of a pad holder 38 inserted with free and 14 is a
punching unit and the die unit 13 is  vertical movement into a guide hole
38' in the 



provided with a base 15, a die plate 16 on the   punch holder 28, a pad 39
connected to the base 1 5 and a die 1 7 protruding above the die  lowermost
end of the pad holder 38 and a plate 16 as partly embedded In the die plate
16.  compressive spring 40 to exert a downward 60 To the die plate 16 are
integrally fixed two chain-  125 pressure on the pad holder 38. Each of the
pads guide plates 18, 19 at the forward position, i.e. to  39 is provided
with a notch 41 at the front portion the right in Fig. 5, and at the
rearward position, i.e.  thereof through which the one of the cutter to the
left in Fig. 5, respectively, having the top  sections 29a, 29b can move up
and down and surfaces at the same coplanar level with the upper  also
provided with an element-guide groove 43 65 surface of the die 1 7 forming
a plane. These  130 with a stopper face 42 on the lower surface along    3
GB 211 530 B    3 the center line of the die 17.                   around
the pin 49, the second lever 52 is pushed The rear pressers 30 each have a
step 44 on   by the stopper screw 51 to rotate clockwise in Fig. the rear
surface of the pad holder 38 where the  5 on the shaft 54, whereby the
third lever 55 also presser 30 is engaged with a stopper 45 to be
rotates clockwise in Fig. 5, pulling the stopper 45 5 held above the
fastener chain while the stopper  70 rearwardly by means of the engagement
pin 57, 45 is inserted into a holder 46 with free horizontal  resulting in
disengagement of the stopper 45 from sliding. The stopper 45 is operated by
a solenoid  the step 44 of the pad holder 38, permitting the 47 through a
linking mechanism which is         downward pressure by the compressive
springs composed of a plunger 47a of the solenoid, a link  40, so that the
fastener chains F, F are press-held 10 48 connected to the plunger 47a, a
first lever 50,   75 by the pads 39, 39 with a relatively small pivoted on
a pin 49 as a fulcrum, connected to the  pressure. In this case, the rows
of elements 2, 2 link 48 at one end, a stopper screw 51 at the other  are
received within the element-guide grooves 43, end of the first lever 50, a
second lever 52 in  43 provided on the lower surfaces of the pads 39,
contact with the stopper screw 51 at the rear end  39 as shown in Fig. 10.
1 5 thereof and fixed to a rotatable shaft 54 at the  80   When the stopper
45 has disengaged from the other end thereof supported by a bearing 53
fixed  engagement step 44, the solenoid 47 is to the upper surface of the
punch plate 25, a third  deactivated so that the stopper 45 is urged lever
55 fixed to the shaft 54 at the upper end  against the lateral surface of
the pad holder 38 by thereof and extending downwardly through a hole  the
compressive force of the spring 58.' 20 56 in the punch plate 25 and a pin
57 at the  85   The next step is to pull the thus press-held lowermost end
of the third lever 55 and engaged  fastener chain manually forwardly, iLe.
in the with an engagement groove 45' at the rear end of  rightward
direction in Fig. 5 or in the direction of the above-mentioned stopper 45
while the second  the arrow a in Fig. 10, by hand slightly until the Jever
52 is upwardly biased to rotate           terminals 2',2' .of the element
rows 2, 2 come 25 counterclockwise in Fig. 5 on the shaft 54 by a  90 into
contact with the stopper faces 42 of the compressive spring 58 acting
between the second  element-guide grooves 43 where the fastener lever 52,
at around tbe middle part thereof, and  chains F, F are stopped at their
exact positions as the punch plate 25. The first lever 50 is connected
shown in Figs. 1. and 12. During the movement to a tension spring 64 which
exerts a pulling force  of the fastener chains by manual pulling, the 30 on
the first lever 50 to rotate it clockwise in Fig. 4   95. fastener chains
are gently press-held by the pads to return to its original position in
readiness for the  39 so that the fastener chains are under suitable" next
actuation of the solenoid 47 when the      tension to avoid distortion or
creasing ensuring solenoid 47 is deactivated.                     exact
positioning. The above-mentioned solenoid 47 is operated     Then the
cylinder 24 is operated by supplying 35 by a switching unit in front of the
base 15  100 air, for example, by operating a foot switch (not composed of
a switch 59, a switching pin 60 to  shown in the figures) below the base 1
5 so that operate the switch 59 and a switching lever 61 to  the cutter
blade 29, the punch plate 25 and the press down the switching pin 60. A
switch 62    front pressers 31 are all lowered whereby the provided on the
back surface of the base 15     pads 35 first come to contact with the
fastener 40 serves to switch an electromagnetic valve (not    105 chain to
press-hold the fastener chain at the front shown in the figures) of the
cylinder 24 and the  end of the cutting region as shown in Figs. 1 3 and
switch 62 is turned on when cutting with the    14 and then the cutter
blade 29 is lowered to cut cutter blade 29 has been completed by being
the fastener chain and the reinforcement tape pressed by an operating
member 63 descending    along the cutting lines [err] simultaneously 45
with the cutter blade 29 and fixed to the lateral    110 giving separated
fastener chains F and F' bearing side of the punch plate 25 as shown in
Fig. 4.  the reinforcement tapes at their respective ends, In the
following, the process steps in the'  the extraneous portions 3a, 3b of the
method by use of the above apparatus are        reinforcement tape 3 having
been cut off. It is described in sequence with reference to Figs. 4,5
mentioned that of course the cutting along the 50 and 9 to 15.
115 main cutting line [err] is performed by the cutter 



A continuous length fastener chain A (as shown  sections 29d, 29e and the
cutting along the in Fig. 2) with reinforcement tapes 3 adhesively
auxiliary cutting lines [err]is performed by the bonded to the individual
space sections 4 is.   cutter sections 29a, 29b, 29c. Thus a single placed
on the chain-guide plates 18., 19 and the  cutting movement of the cutter
blade 29 gives a 55 die 1 7 along the center line of the die 1 7 in such a
120 fastener chain F, F with the reinforcement tape 3 manner that the
reinforcement tape 3 on a space  on the lower ear ends and another fastener
chain section 4 is approximately above the die 17 and  F, F' with the
reinforcement tape 3' on the upper both of the fastener chains F, F are
positioned with  ends as shown in Fig. 1 5. the gap 5 therebetween to fit
the linear          When the cutting movement of the cutter blade 60
protrusions 20, 21 on the chain-guide plates 18,  125 29 has been
completed, the switch 62 is operated 19 as shown in Fig. 9. The next step
is to push  by the member 63 so that the cylinder 24 is down the switching
lever 61 manually to turn on  switched to elevation and the cutter blade 29
the switch 59 whereby the solenoid 47 is        begins to ascend with the
press-holding of the actuated so that the plunger 47a is pulled up, the
fastener chain by the pads 35 of the front presser 65 first lever 50
rotates counter-clockwise in Fig. 4   130 31 being continued until the
cutter blade 29    GB 2 011 530 B         4 reaches a height where the
height difference   of a region across which the fastener chain is to be
between the edge 29' of the cutter blade 29 and  45 cut, the lower surface
of the pads 35 becomes equal to     (c) pulling the press-held fastener
chain into the or larger than H shown in Fig.  5 in prevention of  cutting
position, 5 lifting of the fastener chain by the upward             (d)
press-holding the fastener chain at the other movement of the cutter blade
29 apart from the      end of the cutting region, and die 17. Further
elevation of the cutter blade 29  50    (e) cutting said region of the
fastener chain on brings the engagement step 44 to the height of      the
die along a main transverse cutting line with the stopper 45 where
the'stopper 45 and the         simultaneous cutting off of extraneous
portions of 10 engagement step 44 come into engagement with         the
reinforcement tape. each other by virtue of the compressive spring 58.
2. An apparatus for the fabrication of a fastener The above description is
for one cycle of the    55 chain with reinforcement tapes comprising:-
operational movement of the apparatus with             (1 ) a die, which
the fabrication of fastener chains with         (2) two guide plates for
the fastener chain each 15 reinforcement tapes can be performed efficiently
with a protruding guide rail on the upper surface by repeating the above
cycle.                       thereof positioned at opposite ends of the
die, the As described above in detail, the illustrated  60 guide rails
running in the direction of a centre line method and apparatus ensure a
high working          of the die, efficiency in the fabrication of fastener
chains with  (3) a vertically movable cutter positioned above 20
reinforcement tapes since cutting of the fastener    the die, adapted to
cut the fastener chain along a chains per se and cutting off of the
extraneous     main transverse cutting line and to cut off portions of the
reinforcement tapes can be      65 simultaneously extraneous portions of
each performed simultaneously and, moreover, give an     reinforcement
tape, advantage of well-finished products by exact           (4) a first
pair of pressers positioned at one end 25 cutting along the correct cutting
lines since the    of the cutter and urged downwardly by a first fastener
chain is positioned in the correct cutting  spring while suspendedly held
by an engagement position while being gently press-held with the  70 means
in engagement therewith, and pressers at one end of the main cutting line
(5) a second pair of pressers positioned at the followed by cutting while
being press-held also at  other end of the cutter with movability in the 30
the other end of the main cutting line with another  vertical direction and
urged downwardly by a pair of pressers so that the fastener chain is under
second spring. tension in the section between two pairs of      75   3. The
apparatus as claimed in claim 2 wherein pressers avoiding slackening or
creasing of the     the lower surface of the front pressers is fastener
chain which otherwise might lead to         positioned at a level lower
than the lower edge of 35 inexactness of cutting.
the blade of the cutter. 4. The apparatus as claimed in claim 2 or claim
CLAIMS                                          80 3 wherein an element
guide groove with a stopper face to engage the terminal of an element row
is 1. A method for the fabrication of a fastener    formed on the lower
surface of each of the rear chain with reinforcement tapes which comprises
the steps of:-                                    5. The apparatus as
claimed in claim 2, claim 3 40    (a) placing a continuous length fastener
chain  85 or claim 4 wherein the engagement means is with a reinforcement
tape bonded to a space         composed of a stopper movable to become
section thereof on to a die, 



(b) press-holding the fastener chain at one end  engaged with and
disengaged from the rear presser and a means to drive the stopper. Printed
for Her Majesty's Stationery Office by the Courier Press.  Leamington Spa
1982. Published by the Patent Office, 25 Southampton Buildings  London,
WC2A 1AY, from which copies may be obtained.    I 111111  111111 C   L   M
S * G8 2 011 530 B        4 reaches a height where the height difference
of a region across which the fastener chain is to be between the edge 29'
of the cutter blade 29 and    45 cut. the lower surface of the pads 35
becomes equal to      (c) pulling the press-held fastener chain into the or
larger than H shown in Fig. 5 in prevention of    cutting position, 5
lifting of the fastener chain by the upward            (d) press-holding
the fastener chain at the other movement of the cutter blade 29 apart from
the       end of the cutting region, and die 17. Further elevation of the
cutter blade 29  50    (e) cutting said region of the fastener chain on
brings the engagement step 44 to the height of       the die along a main
transverse cutting line with the stopper 45 where the stopper 45 and the
simultaneous cutting off of extraneous portions of 10  engagement step 44
come into engagement with        the reinforcement tape. each other by
virtue of the compressive spring 58.     2. An apparatus for the
fabrication of a fastener The above description is for one cycle of the
55 chain with reinforcement tapes comprising.- operational movement of the
apparatus with             (1) a die, which the fabrication of fastener
chains with          (2) two guide plates for the fastener chain each 1 5
reinforcement tapes can be performed efficiently    with a protruding guide
rail on the upper surface by repeating the above cycle.
thereof positioned at opposite ends of the die, the As described above in
detail, the illustrated  60 guide rails running in the direction of a
centre line method and apparatus ensure a high working          of the die,
efficiency in the fabrication of fastener chains with  (3) a vertically
movable cutter positioned above 20 reinforcement tapes since cutting of the
fastener     the die, adapted to cut the fastener chain along a chains per
se and cutting off of the extraneous      main transverse cutting line and
to cut off portions of the reinforcement tapes can be       65
simultaneously extraneous portions of each performed simultaneously and,
moreover, give an      reinforcement tape, advantage of well-finished
products by exact           (4) a first pair of pressers positioned at one
end 25 cutting along the correct cutting lines since the     of the cutter
and urged downwardly by a first fastener chain is positioned in the correct
cutting  spring while suspendedly held by an engagement position while
being gently press-held with the  70 means in engagement therewith, and
pressers at one end of the main cutting line           (5) a second pair of
pressers positioned at the followed by cutting while being press-held also
at   other end of the cutter with movability in the 30 the other end of the
main cutting line with another  vertical direction and urged downwardly by
a pair of pressers so that the fastener chain is under  second spring.
tension in the section between two pairs of      75    3. The apparatus as
claimed in claim 2 wherein pressers avoiding slackening or creasing of the
the lower surface of the front pressers is fastener chain which otherwise
might lead to         positioned at a level lower than the lower edge of 35
inexactness of cutting.                              the blade of the
cutter. 4. The apparatus as claimed in claim 2 or claim CLAIMS
80 3 wherein an element guide groove with a stopper face to engage the
terminal of an element row is 1. A method for the fabrication of a fastener
formed on the lower surface of each of the rear chain with reinforcement
tapes which comprises      pressers. 40  the steps of:-
5. The apparatus as claimed in claim 2, claim 3 (a) placing a continuous
length fastener chain    85 or claim 4 wherein the engagement means is with
a reinforcement tape bonded to a space         composed of a stopper
movable to become section thereof on to a die,
engaged with and disengaged from the rear (b) press-holding the fastener
chain at one end  presser and a means to drive the stopper. Printed for Her
Majesty's Stationery Office by the Courier Prees, Leamington Spa. 1982.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.    


