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ments to be protected, it is feared that the upper surface of these
coupling elements are damaged This invention relates to an improved method
by the punch blade. of forming space sections devoid of coupling ele-    In
the apparatus related to JP-C-63-44363, due ments disposed, with a
predetermined distance, in   5   to two indexing means, the portion of a
continuous a slide fastener chain which is composed of a pair  slide
fastener chain to be a space section can be of continuous rows of
interengaged coupling ele-  placed below a mechanism for removing the rows
ments.                                            of fastener elements from
the fastener chain. The There have been proposed a variety of meth-    two
indexing means are disposed at the upstream ods of forming space sections
devoid of coupling   10  side and the downstream side of the mechanism
elements automatically and continuously, which are  respectively and are
operated simultaneously. disposed, with a predetermined distance, in a
slide  However, as described before, a fastener tape is fastener chain
composed of a pair of continuous   locally elongated or shrunk, thus, there
is a pos- rows of interengaged coupling elements. Since fas-  sibility of
changing of a length of the portion. In this tener tapes are made of fabric
piece, they are  15  case, one of the two indexing means acts on de-
locally elongated or shrunk. Accordingly, in these  sired elements
precisely while another indexing conventional methods, cumulative errors in
element  means cannot act on other desired elements pre- pitch are produced
and the slide fastener chain   cisely. Therefore, it is feared that a
faulty element cannot always be brought to stop at a desired     as
described before is produced in this apparatus position for forming the
space section precisely. If  20  also. the slide fastener chain with the
space section       US-A-3 844 017 discloses a device for continu- were
processed under such element condition, the  ously producing individual
strips of zipper chain result would be that terminal coupling elements at
from a continuous zipper chain by forming space either or both ends of the
space section and either  sections devoid of coupling elements. A predeter-
or both of the coupling elements adjacent to such   25  mined array of
zipper teeth are removed by projec- terminal coupling elements are cut only
partly    tions. These are sequentially actuated by a locating away. In
Fig. 18, an element B, which is adjacent to  resp. detecting means provided
downstream, which the terminal element of the space section A and   is
brought into engagement with a fastener element which is cut only partly
away, is shown. Due to   of a normal zipper portion adjacent to the down-
such faulty elements, high quality products cannot  30  stream end of the
respective space section. By be obtained. In order to prevent such elements
clamping a small tension is given to the slide from being produced, methods
are disclosed in     fastener and the coupling elements are removed at
US-A-4,428,264 and JP-C-63-44363.                 the downstream port of
the space section. In the specification of the present invention, a  An
object of the present invention is to provide proceeding side as viewed
from the feed direction   35  a method by which, even if a fastener tape is
of a slide fastener chain will be expressed as a  locally elongated or
shrunk, a space section devoid downstream side. Then, a following side will
be   of coupling elements can be formed in a continu- expressed as an
upstream side.                    ous slide fastener chain accurately and
surely with- In the apparatus related to US-A-4,428,264,    out forming a
faulty element at the opposite adja- due to an indexing means disposed only
at the   40  cent sides of the space section. upstream side of a punch
blade, the upstream side    According to the present invention, a method of
terminal elements of a portion to be a space sec-  forming repeatedly one
by one space sections de- tion of a continuous slide fastener chain can be
void of coupling elements in a continuous slide brought to stop at a
desired position. Then, the  fastener chain having a pair of rows of
interen- slide fastener chain is cut by the punch blade after  45  gaged
coupling elements is provided. This method being stretched. However, as
described before, a  of forming one space section in a one-cycle com-
fastener tape is locally elongated or  shrunk. Then,  prises the following
steps: the downstream side terminal elements of the por-    A portion to be
the space section in the slide tion cannot be brought to stop at another
desired  fastener chain is transported below an element- portion.
Accordingly, the space section cannot al-  50  removing apparatus and the
transportation of the ways be formed at a desired position. On the other
slide fastener chain is stopped. hand, a pair of relief portions are formed
at op-    A downstream locating means, as viewed from posite ends of the
punch blade so as to protect the  the feed direction of the slide fastener
chain, is coupling elements disposed adjacent to the termi-  engaged to a
fastener element of a normal portion nal coupling elements lying at
opposite ends of the   55  not to be the space section adjacent to the
down- space section, from being cut by the punch blade.  stream side end of
the portion to be the space However, since the relief portions are not
always  section. In this case, a small tension is given to the placed
precisely for the rows of the coupling ele-  slide fastener chain so that
the pair of rows of the 2 
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elements at the downstream    cutting and removing coupling heads of
fastener side of the portion are located below a cutting     elements by a
punch; means of the element-removing apparatus. Accord-     Figs. 4, 5, 6
and 7 are schematic elevational ingly, if the length of the portion to be
the space  views, partly broken away, showing operation in section is
changed due to being elongated or   5    an important part of the apparatus
in Fig. 1 shrunk of the fastener tape, the pair of rows of the  according
to the order of operation; elements at the downstream side of the portion
are   Figs. 8 and 9 are enlarged schematic elevational brought to stop
precisely for being removed in a    views showing operation of a downstream
locat- next step.                                          ing pin
according to the order of operation; The pair of rows of the interengaged
coupling   10  Figs 10, 11, 12 and 13 are enlarged schematic elements at
the downstream side of the portion are  plan views showing operation of a
portion to be removed.                                            a space
section, downstream and upstream lo- The downstream locating means and the
cut-       cating pins and a punch according to the order ting means are
returned to positions at which the    of operation; both means are not
operated respectively.    15      Fig. 14 is an enlarged schematic
elevational As claimed, further an upstream  locating        view of a
punch in another embodiment; means is engaged to a fastener element of a
Fig. 15 is an enlarged schematic elevational normal portion not to be the
space section adjacent  view of a punch in still another embodiment; to the
upstream side end of the portion to be the    Fig. 16 is an enlarged
schematic plan view of a space section. In this case, a small tension is
given   20  part of a slide fastener chain before a space to the slide
fastener chain so that the unremoved    section is formed; rest of the pair
of rows of the interengaged cou-    Fig. 17 is an enlarged schematic plan
view of a pling elements at the upstream side of the portion  part of a
slide fastener chain after a space is located below the cutting means of
the element-  section is formed; removing apparatus. Accordingly, if the
length of  25  Fig. 18 is an enlarged schematic elevational the portion to
be the space section is changed due  view of one end of a space section
which is to being elongated or shrunk of the fastener tape,  formed by a
conventional method and which has the unremoved rest of the pair of rows of
the        a faulty element. elements at the upstream side of the portion
is       The method of the present invention is em- brought to stop
precisely for being removed in a   30  bodied with an apparatus such as
shown in Figs. 1, next step.                                        2, and
3. As shown in Figs. 16 and 17, the rows 34 The unremoved rest of the pair
of rows of the  of coupling elements of a portion 8 are removed
interengaged coupling elements at the upstream    from a continuous slide
fastener chain 2 to be a side of the portion is removed.
space section 7 which has a predetermined length The upstream locating
means and the cutting   35  L. means are returned to positions at which the
both    A base 1 has in its top surface a longitudinal means are not
operated respectively.              guide path 3 along which the slide
fastener chain 2 Then, after the one-cycle of the above men-    is
transported intermittently in a direction indicated tioned steps is
finished, a next one-cycle can be  by an arrow C by operation of a drive
roller 4 and a started by transporting the slide fastener chain  40  pinch
roller 5. again as a first step of the next one-cycle. As a    A sensor 6
is equipped at the guide path 3 so result, the space sections are formed
repeatedly  as to detect that the portion 8 is brought to a one by one in
the slide fastener chain, with the  desired position to form the space
section 7 below predetermined distance, accurately and surely     an
element-removing  apparatus  9  described without forming a faulty element
at the opposite  45  hereinafter . In case that the fastener elements are
adjacent sides of the space section.              made of metal, a metal
detector is adopted as a Further objects and advantages of the present
sensor 6. The detector detects that the portion 8 is invention will be
apparent from the following de-  brought to the desired position below the
element- scription, reference being made to the accompany-  removing
apparatus 9 by means of counting the ing drawing wherein various
embodiments of the   50  number of the fastener elements which are fed
present invention are clearly shown. and are to be  over the detector.
Then, the metal detector sends considered as non limitative examples of the
signals so that the rotation of the drive roller 4 is present invention.
stopped. On the other hand, in case that the fas- Fig. 1 is a schematic
elevational view, partly  tener elements are made of synthetic resin, a
pho- broken away, of an apparatus as an example  55  toelectric cell or a
roller are adopted respectively related to the present invention;
as a sensor 6. In case that the roller is used, it 



Figs. 2 and 3 are enlarged schematic vertical   rotates touching the slide
fastener chain and is longitudinal sectional views showing a step for
interconnected to an encoder so that the length of 3    5                EP
0 407 846 B1                   6 the fed chain is detected.
The legs of the elements of the rows 34, 34, In the element-removing
apparatus 9, a link 12  which are uncut and are left to be attached to the
is interconnected to a motor (not shown) mounted  edges 35, 36
respectively, are removed by brush- on a support frame 10 through the
intermediary of  ing and the like later. an eccentric wheel. Then, a
movable block 13 is   5  The both locating pins 17, 18 are provided with
fixed to the link 12 so as to be moved vertically  tip ends 38, 39
respectively. Each tip end 38, 39 is guided by a guide rod 14 provided at
the support  placed so as to be spaced from each end of the frame 10.
punch 15 with a length of predetermined element A punch 15 serves as a
cutting member and is  pitch. When the fastener elements of the portion
connected to the center of the underside of the  10  are cut and removed,
the chain-pressuring rod 26 movable block 13. The longitudinal length W of
the  and the chain-stretching rod 27 are operated. In punch 15, as viewed
from the feed direction of the  this case, as shown in Figs. 9, 11 and 13,
each tip slide fastener chain 2, is set to be shorter than the  end 38, 39
is set to engage to each leg 43, 44 of longitudinal length L of the space
section 7 and  each fastener element 41, 42 of one fastener longer than
half of the length L.            15  stringer 40 of the slide fastener
chain 2. These Air cylinders 19, 20 are mounted on a bracket  fastener
elements 41, 42 are adjacent to the down- 16 fixed to the support frame 10.
A downstream   stream side end and the upstream side end of the locating
pin 17 and an upstream locating pin 18  portion to be the space section
respectively. serve as a downstream locating means and an          A fore
end pad 45 of the chain-pressuring rod upstream locating means
respectively. The pins 17,  20  26 is provided to be faced to a plane top
surface 18 are separately operated by the cylinders 19, 20  46 of the base
1. As shown in Figs. 5 and 7, when respectively and are connected to piston
rods 21,  the rod 26 descends, the pad 45 pinches the slide 22
respectively.                                 fastener chain 2 in the guide
path 3 with the As shown in Fig. 1, the downstream locating   surface 46 so
as to pressure and clamp the fas- pin 17 and the upstream locating pin 18
are placed   25  tener chain 2. to touch both sides of the punch 15
respectively     On the other hand, a recess 48 is formed on over the guide
path 3 for the fastener chain 2 so as  the top surface of the base 1
transversely through not to interfere with each other. Then, they move  the
guide path 3 below a fore end pad 47 of the vertically through halls 23, 24
and 25 formed in the  chain-stretching rod 27. As shown in Figs. 5 and 7,
movable block 13 by means of the air cylinders 19,  30  when the rod 27
descends, the pad 47 pushes the 20 respectively. The vertical movement of
the    slide fastener chain 2 into the recess 48 so as to punch 15 does not
interfere with the movements of  give a small tension to the fastener chain
2. The the locating pins 17,18.                         both pads 45, 47
are placed so as to be projected A chain-pressuring rod 26 and a
chain-stretch-  downward deeper than a position of the cutting ing rod 27
are vertically movably provided at the   35  edge of the punch 15 before
cutting and removing downstream side end of the movable block 13 so
operation. as to locate over the guide path 3 of the base 1.    The method
of the present invention with this Then, the rods 26, 27 are urged downward
by coil   apparatus is embodied as follows. springs 28, 29 respectively and
their length of the  As shown in Fig. 1, the continuous slide fas- portions
which are projected downward from the   40  tener chain 2 is transported
intermittently along the movable block 13 can be adjusted by double nuts
guide path 3 on the base 1 in the direction in- 30, 31 respectively.
dicated by the arrow C by operation of the drive As shown in Figs. 2 and 3,
a pair of dies 32, 33  roller 4 and the pinch roller 5. When the portion 8
are disposed on each side of the guide path 3 of  to be the space section 7
is brought to below the the base 1 so as to support undersides of legs of
45  element-removing apparatus 9, the sensor 6 de- the slide fastener chain
2 which are attached to the  tects that. Then, corresponding to the signals
from fastener tape. Each die 32, 33 has the same ion-  the sensor 6, the
rotation of the rollers 4, 5 is gitudinal length which is corresponding to
the ion-  stopped. Accordingly, the transportation of the slide gitudinal
length W of the punch 15. Each edge 35,  fastener chain 2 is stopped. 36 is
formed along each fastener tape. Heads 37,  50  Next, as shown in Figs. 8
and 10, the air 37 of the both rows 34, 34 of the coupling fastener
cylinder 19 is operated to move the downstream elements are interengaged
each other. The punch  locating pin 17 downward to strike against the leg
15 descends to cut and remove a group of the     of a fastener element,
which is adjacent to the 



interengaged heads 37, 37 formed between the     fastener element 41. edges
35, 36, while the front and back faces of the   55  As shown in Figs. 11,
12, 16 and 17, this punch 15 having the longitudinal length W touch
fastener element 41 is the terminal element of a the edges 35, 36
respectively.                   normal portion 50 not to be the space
section 7 and adjacent to the downstream side end 49 of the 4    7
EP 0 407 846 B1                       8 portion 8 to be the space section
7.              slide fastener chain 2 is stopped. Although in Figs. 8 and
10, a tip end 38 of the  Next, as shown in Figs. 6 and 12, the air
downstream locating pin 17 strikes against the up-  cylinder 20 is operated
to move the end tip 39 of per surface of the leg of the fastener element
the upstream locating pin 18 downward to strike adjacent to the fastener
element 41, the tip end 38   5   against the leg of a fastener element
which is might be inserted between the leg 43 of the fas-  adjacent to the
fastener element 42 of a normal tener element 41 and the leg of the above
men-    portion 52 not to be the space section 7. As shown tioned fastener
element which is adjacent to the  in Figs. 12 and 13, this element is
adjacent to the element 41 due to a position at which the slide   upstream
side end 51 of the portion 8 to be the fastener chain 2 is brought to stop.
10  space section 7. Then, the motor (not shown) is operated to        This
striking operation of the tip end 39 for the move the movable block 13
downward through the    elements is same as that of the tip end 38 of the
Intermediary of the link 12. As shown in Fig. 5, the  downstream locating
pin 17. That is to say, the tip slide fastener chain 2 is pressed and
clamped     end 39 strikes against the upper surface of the leg between the
fore end pad 45 of the chain-pressur-  15  of the fastener element adjacent
to the fastener ing rod 26 and the plane top surface 46 of the base
element 42 as shown in Fig. 12, or is inserted 1, further the chain 2 is
pushed slightly into the  between the leg of the fastener element 42 and
the recess 48 by means of the fore end pad 47 of the  leg of the fastener
element adjacent to the element chain-stretching rod 27.
42. As described before, the tip end 38 of the   20   Then, as shown in
Fig. 7, by operation of the downstream locating pin 17 has struck against
the  link 12, the chain-pressuring rod 26 and the chain- upper surface of
the leg of the fastener element  stretching rod 27 act on the slide
fastener chain 2 adjacent to the fastener element 41 as shown in   in the
same manner as the above mentioned for- Figs. 8 and 10 or has been inserted
between the   ming process for the downstream side part of the leg 43 of
the fastener element 41 and the leg of the   25  space section.
Accordingly, as shown in Fig. 13, fastener element adjacent to the element
41, al-  the upstream side rest of the portion 8 to be the though this
condition is not shown. However, by the  space section 7 with a length
[err] is located pre- above mentioned operation of the both pads 45,
cisely, even if the slide fastener chain 2 is locally 47, the tip end 38
engages to the leg 43 of the   elongated or shrunk. fastener element 41 as
shown in Figs. 9 and 11,  30  The link 12 is operated to move the punch 15
because, the slide fastener chain 2 located below  in a way as shown in
Figs. 7 and 13 so that a the element-removing apparatus 9 is stretched
group of interengaged heads 37 of the rows 34 of slightly toward downstream
side. Accordingly, the  the fastener elements with the length [err]
disposed at downstream side end 49 of the portion 8 to be the  the upstream
side of the portion 8 are cut by the space section 7 is located precisely.
35  cutting edge of the punch 15 and removed from The link 12 is operated
to move the punch 15   the fastener chain 2. in a way as shown in Figs. 2,
3, 5 and 11 so that a   Next, the link 12 and the air cylinder 20 are group
of interengaged heads 37 of the rows 34 of  moved upward and the punch 15,
the upstream the fastener elements with a length [err] disposed at
locating pin 18, the chain-pressuring rod 26 and the downstream side of the
portion 8 is cut by the   40  the chain-stretching rod 27 are returned to
the cutting edge of the punch 15 to be removed from   original positions at
which they cannot be operated. the fastener chain 2.
By this operation, a forming process for the up- Next, the link 12 and the
air cylinder 19 are  stream side part of the space section in the con-
moved upward and the punch 15, the downstream     tinuous slide fastener
chain is finished. By the locating pin 17, the chain-pressuring rod 26 and
45  above mentioned two forming processes for the the chain-stretching rod
27 are returned to original  downstream side part and the upstream side
part positions at which they cannot be operated. By this  of the space
section respectively, the one-cycle for operation, a forming process for
the downstream   forming one space section 7 is finished. side part of the
space section in the continuous     Therefore, the continuous slide
fastener chain 2 slide fastener chain is finished.            50  is
transported again as a first step so that a next 



Then, the slide fastener chain 2 is transported  one-cycle is started. As a
result the space sections again in the direction indicated by the arrow C.
7 are formed repeatedly one by one in the slide When the rest of the rows
34 of the fastener      fastener chain 2, with a predetermined distance.
elements in the portion 8 to be the space section 7  In the above mentioned
embodiment, the slide are brought to below the punch 15, the sensor 6   55
fastener chain 2 is moved within a part of the guide detects that.
Therefore, corresponding to the sig-  path 3 which has a longitudinal
length correspond- nals from the sensor 6, the rotations of the rollers
ing to the length L of the space section 7 and the 4, 5 are stopped.
Accordingly, transportation of the  punch 15 is moved on only a vertical
line. On the 5    9                 EP 0 407 846 B1
10 other hand, in another embodiment shown in Fig.         gaged coupling
elements at the downstream 14, during cutting and removing operation for
the       side part of said portion (8) are located rows of fastener
elements, a continuous slide fas-      below a cutting means (15, 53, 55)
of said tener chain 2 is kept at one position. Then, a punch
element-removing apparatus (9); as a cutting means composes of a downstream
5        (b) removing said pair of rows (34) of said punch 53 and an
upstream punch 54, both of which        interengaged coupling elements at
said serve as cutting members respectively and both of       downstream
side part of said portion (8); which have the same length corresponding to
the         (c) returning  said  downstream  locating half of the length L
of a space section. In the         means (17) and said cutting means (15,
53, forming process for the downstream side part of  10     55) to
positions at which said both means the portion, a downstream locating pin
17 as a          (17, 15, 53, 55) are not operated respec- downstream
locating means and the downstream            tively; punch 53 are operated,
then in the forming process      characterised in that the method further
for the upstream side part of the portion, an up-       comprises the steps
of stream locating pin 18 as an upstream locating   15     (d) engaging an
upstream locating means means and the upstream punch 54 are operated. A
(18) to a fastener element (42) of a normal chain-pressuring rod and a
chain-stretching rod are     portion (52) not to be said space section
operated in the same manner as the above men-           (7) adjacent to the
upstream side end (51) tioned embodiment.
of said portion (8) to be said space section In still another embodiment in
Fig. 15, during   20  (7), while giving a small tension to said slide
cutting and removing operation for the fastener         fastener chain (2)
so that the unremoved elements, a continuous slide fastener chain 2 is
rest of said pair of rows (34) of said interen- kept at one position, while
a punch 55 as a cutting     gaged coupling elements at the upstream member
moves downstream side and upstream               side part of said portion
(8) is located below side (backward and forward) within a part which   25
said cutting means (15, 54, 55) of said has a length corresponding to the
longitudinal          element-removing apparatus (9); length [err] of a
space section. In this case, the punch    (e) removing said unremoved rest
of said 55 has a longitudinal length being shorter than the     pair of
rows (34) of said interengaged cou- longitudinal length L of the space
section and long-    pling elements at said upstream side part of er than
the half of it. A downstream locating pin  30   said portion (8); and an
upstream locating pin, both of which serve       (f) returning said
upstream locating means as locating means respectively, a chain-pressuring
(18) and said cutting means (15, 54, 55) to rod and a chain-stretching rod
are operated in the      positions at which said both means (18, 15, same
manner as the above mentioned embodi-              54, 55) are not operated
respectively. ment.                                        35 2. A method
according to claim 1, characterised Claims
in that said cutting means (15) consists of one cutting member (15) which
has a longitudinal 1. A method of forming repeatedly one by one
length (W), as viewed from the feed direction space sections (7) devoid of
coupling elements  40  of said slide fastener chain (2), being shorter in a
continuous slide fastener chain (2) having   than a longitudinal length (L)
of said space a pair of rows (34) of interengaged coupling      section (7)
and longer than the half of said elements by operating an element-removing
length (L) of said space section (7) and be- apparatus (9) after
transporting a portion (8) to  tween said step (c) and said step (d), added
is be said space section (7) in said slide fastener  45  a step; chain (2)
below said element-removing appara-         (c') transporting said
unremoved rest of tus (9), stopping the transportation of said slide  said
pair of rows (34) of said interengaged 



fastener chain (2) and locating said portion (8),  coupling elements at
said upstream side part comprising; the steps of
of said portion (8) to be said space section (7) (a) engaging a downstream
locating means   50   below said cutting member (15). (17), as viewed from
the feed direction of said slide fastener chain (2), to a fastener  3. A
method according to claim 1, characterised element (41) of a normal portion
(50) not to    in that said element-removing apparatus (9) be said space
section (7) adjacent to the       locates over said portion (8) to be said
space downstream side end (49) of said portion (8)  55  section (7) and
said cutting means (53, 54) to be said space section (7), while giving a
consists of two cutting members (53, 54) one small tension to said slide
fastener chain (2)  of which is a downstream cutting member (53) so that
said pair of rows (34) of said interen-  operated in said step (b) and
another of which 6    9                 EP 0 407 846 B1                   *
C   L  M  S   * other hand, in another embodiment shown in Fig.
gaged coupling elements at the downstream 14, during cutting and removing
operation for the       side part of said portion (8) are located rows of
fastener elements, a continuous slide fas-      below a cutting means (15,
53, 55) of said tener chain 2 is kept at one position. Then, a punch
element-removing apparatus (9); as a cutting means composes of a downstream
5        (b) removing said pair of rows (34) of said punch 53 and an
upstream punch 54, both of which        interengaged coupling elements at
said serve as cutting members respectively and both of       downstream
side part of said portion (8); which have the same length corresponding to
the         (c) returning said  downstream  locating half of the length L
of a space section. In the         means (17) and said cutting means (15,
53, forming process for the downstream side part of  10     55) to
positions at which said both means the portion, a downstream locating pin
17 as a          (17, 15, 53, 55) are not operated respec- downstream
locating means and the downstream            tively; punch 53 are operated,
then in the forming process      characterised in that the method further
for the upstream side part of the portion, an up-       comprises the steps
of stream locating pin 18 as an upstream locating   15     (d) engaging an
upstream locating means means and the upstream punch 54 are operated. A
(18) to a fastener element (42) of a normal chain-pressuring rod and a
chain-stretching rod are     portion (52) not to be said space section
operated in the same manner as the above men-           (7) adjacent to the
upstream side end (51) tioned embodiment.
of said portion (8) to be said space section In still another embodiment in
Fig. 15, during   20  (7), while giving a small tension to said slide
cutting and removing operation for the fastener         fastener chain (2)
so that the unremoved elements, a continuous slide fastener chain 2 is
rest of said pair of rows (34) of said interen- kept at one position, while
a punch 55 as a cutting     gaged coupling elements at the upstream member
moves downstream  side and upstream              side part of said portion
(8) is located below side (backward and forward) within a part which  25
said cutting means (15, 54, 55) of said has a length corresponding to the
longitudinal          element-removing apparatus (9); length L of a space
section. In this case, the punch    (e) removing said unremoved rest of
said 55 has a longitudinal length being shorter than the     pair of rows
(34) of said interengaged cou- longitudinal length L of the space section
and long-    pling elements at said upstream side part of er than the half
of it. A downstream locating pin  30   said portion (8); and an upstream
locating pin, both of which serve       (f) returning said upstream
locating means as locating means respectively, a chain-pressuring      (18)
and said cutting means (15, 54, 55) to rod and a chain-stretching rod are
operated in the      positions at which said both means (18, 15, same
manner as the above mentioned embodi-              54, 55) are not operated
respectively. ment.                                        35 2. A method
according to claim 1, characterised Claims
in that said cutting means (15) consists of one cutting member (15) which
has a longitudinal 1. A method of forming repeatedly one by one
length (W), as viewed from the feed direction space sections (7) devoid of
coupling elements  40  of said slide fastener chain (2), being shorter in a
continuous slide fastener chain (2) having   than a longitudinal length (L)
of said space a pair of rows (34) of interengaged coupling      section (7)
and longer than the half of said elements by operating an element-removing
length (L) of said space section (7) and be- apparatus (9) after
transporting a portion (8) to  tween said step (c) and said step (d), added
is 



be said space section (7) in said slide fastener  45  a step; chain (2)
below said element-removing appara-         (c') transporting said
unremoved rest of tus (9), stopping the transportation of said slide  said
pair of rows (34) of said interengaged fastener chain (2) and locating said
portion (8),  coupling elements at said upstream side part comprising; the
steps of                          of said portion (8) to be said space
section (7) (a) engaging a downstream locating means  50    below said
cutting member (15). (17), as viewed from the feed direction of said slide
fastener chain (2), to a fastener  3. A method according to claim 1,
characterised element (41) of a normal portion (50) not to   in that said
element-removing apparatus (9) be said space section (7) adjacent to the
locates over said portion (8) to be said space downstream side end (49) of
said portion (8)  55  section (7) and said cutting means (53, 54) to be
said space section (7), while giving a    consists of two cutting members
(53, 54) one small tension to said slide fastener chain (2)  of which is a
downstream cutting member (53) so that said pair of rows (34) of said
interen-  operated in said step (b) and another of which    11
EP 0 407 846 B1                    12     *  C  L  M  S   * is an upstream
cutting member (54) operated           (d) in Eingriff bringen eines
stromaufwarti- in said step (e) which have the same longitudi-       gen
Positioniermittels (18) mit einem Kup- nal length respectively
corresponding to the     .   pelglied (42) eines normalen Bereichs (52),
half of a longitudinal length (L) of said space       der nicht die LOcke
(7) bildet, nahe dem section (7).                               5
stromaufw~rtigen Ende (51) des die LOcke (7) bildenden Bereichs (8),
wahrend auf die 4. A method according to claim 1, characterised
Reifverschluilkette (2) eine kleine Spannung in that said element-removing
apparatus (9)           ausgellbt wird, so daB der nicht beseitigte locates
over said portion (8) to be said space        Rest der beiden Reihen (34)
von miteinan- section (7) and said cutting means (55) con-  10      der
gekuppelten Kuppelgliedern am strom- sists of one cutting member (55) which
has a          aufwirtigen Teil des Bereichs (8) unter dem longitudinal
length being shorter than a longitu-     Schneidmittel (15, 54, 55) der
Kuppelglie- dinal length (L) of said space section (7) and
derbeseitigungsvorrichtung (9) angeordnet longer than the half of said
length (L) of said      ist; space section (7) and which moves down-  is
(e) Beseitigen des unbeseitigten Restes der stream side and upstream side
within a part           beiden Reihen (34) von miteinander gekup- having a
length corresponding to said length          pelten Kuppelgliedern am
stromaufw~rtigen (L) of said space section (7).                        Tell
des Bereichs (8); (f) ZurOckflhren des stromaufw~rtigen Posi-
Patentanspruche                               20         tioniermittels
(18) und des Schneidmittels (15, 54, 55) in Positionen, in denen diese 1.
Verfahren zum aufeinanderfolgenden Erzeugen           beiden Mittel (18,
15, 54, 55) nicht bet~tigt von kuppelgliederfreien LOcken (7) in einer
werden. fortlaufenden ReiSverschlulkette (2), die zwei miteinander
gekuppelte  Kuppelgliederreihen   25  2. Verfahren nach Anspruch 1, dadurch
gekenn- (34) aufweist, durch Betitigen einer Kuppel-       zelchnet, daB
das Schneidmittel (15) aus ei- gliederbeseitigungsvorrichtung  (9), nachdem
nem einzigen Schneidteil besteht, das in Zu- ein die LOcke (7) bildender
Bereich (8) der        flhrrichtung der ReifverschluSkette (2) gese-
ReiBverschlufkette (2) unter die Kuppelglieder-    hen eine LAnge (W) hat,
die kOrzer ist als die beseitigungsvorrichtung (9) UberfOhrt wurde,  30
LAnge der LOcke (7) und langer ist als die Beenden der OberfUhrung der
ReifverschluB-         halbe LAnge der LAnge (L) der Lacke (7), und kette
(2) und Anordnen des Bereichs (8), um-       daB zwischen den Schritt (c)
und den Schritt fassend die Schritte:
(d)Reihen (34) der miteinander gekuppelten (a) in Eingriff bringen eines in
Zuflhrrich-     Kuppelglieder eingefagt ist ein Schritt; tung der
ReiverschluSkette (2) gesehen   35        (c') Oberflhren des unbeseitigen
Restes stromabwartigen Positioniermittels (17) mit      der beiden Reihen
(34) von miteinander gekup- einem Kuppelglied (41) eines normalen Be-
pelten Kuppelgliedern an dem stromaufwirti- reichs (50), der nicht die
LOcke (7) bildet,     gen Teil des die LUcke (7) bildenden Bereichs nahe
dem stromabwartigen Ende (49) des           (8) unter das Schneidmittel
(15). die LOcke (7) bildenden Bereichs (8), wlh-  40 rend auf die
Reilverschlufkette (2) eine     3. Verfahren nach Anspruch 1, dadurch
gekenn- kleine Spannung ausgeUbt wird, so daB die        zelchnet, daB die
Kuppelgliederbeseitigungs- 



beiden Reihen (34) von miteinander gekup-        vorrichtung (9) Ober dem
die LOcke (7) bilden- pelten Kuppelgliedern am stromabw~rtigen         den
Bereich (8) angeordnet ist und daR das Teil des Bereichs (8) unter einem
Schneid-   45  Schneidmittel (53, 54) aus zwei Schneidteilen mittel (15,
53, 55) der Kuppelgliederbeseiti-   (53, 54) besteht, von denen eines ein
stromab- gungsvorrichtung (9) angeordnet sind;            wartiges
Schneidteil (53) ist, das bei dem (b) Beseitigen der beiden Reihen (34) von
Schritt (b) bestatigt wird und von denen das miteinander gekuppelten
Kuppelgliedern an        andere ein stromaufw~rtiges Schneidteil (54) dem
stromabwlrtigen Teil des Bereich (8);   50   ist, das bei dem Schritt (e)
best~tigt wird, und (c) ZurOckfUhren des stromabw~rtigen Posi-       die
die gleiche Lfnge entsprechend der HAlfte tioniermittels (17) und des
Schneidmittels       der Lange (L) der LOcke (7) haben. (15, 53, 55) in
Positionen, in denen diese beiden Mittel (17, 15, 53, 55) nicht bet~tigt
4. Verfahren nach Anspruch 1, dadurch gekenn- werden;
55       zelchnet, daB die Kuppelgliederbeseitigungs- dadurch
gekennzelchnet, daB das Verfah-          vorrichtung (9) Ober dem die LOcke
(7) bilden- ren ferner die Schritte umfa~t                   den Bereich
(8) angeordnet ist, und daB das Schneidmittel (55) aus einem Schneidteil
(55) 7    13                EP 0 407 846 B1                   14 *   C  L
M  S   * besteht, dessen Lange kUrzer ist als die Lange      adjacente a
P'extrdmit4 de c8te amont (51) (L) der LOcke (7) und langer ist als die
Hilfte     de ladite partie (8) destin~e a former ladite der Lange (L) der
LOcke (7) und das sich            section (7) exempte d'elements tout en
stromabwarts und stromaufwarts in einem Tell        communicant une ldgare
tension a ladite bewegt, das eine der LAnge (L) der LOcke (7)   5    chaihe
(2) de fermeture a glissibre pour que >-'   entsprechende Lange hat.
ce qui reste de ladite paire de rangees (34) d'dldments d'accouplement
mutuellement Revendications
accroches se trouvant sur le c8te amont de ladite partie (8) se trouve
placd en dessous 1. Procede pour former une par une et de manib-  10     du
moyen de coupe (15, 54, 55) dudit appa- re rep6tde des sections (7)
exemptes d'616-          reil (9) de suppression d'616ment, ments
d'accouplement dans une chaihe conti-         (e) supprimer ladite partie
restante de la nue (2) de fermeture a glissibre, comportant         paire
de rangdes (34) d'6l6ments d'accou- une paire de rangdes (34) d'dlments
d'accou-        plement mutuellement accrochds se trou- plement
mutuellement accrochds, a l'aide d'un   15  vant sur ledit c8t6 amont de
ladite partie appareil (9) de suppression d'6ldment aprbs          (8), et
qu'une partie (8) destinoe a former ladite sec-      (f) ramener ledit
moyen (18) de positionne- tion (7) exempte d'dliment dans ladite chaTne
ment amont et ledit moyen de coupe (15, k>    (2) de fermeture I glissibre
a ete amende an-         54, 55) a des positions dans lesquelles les-
dessous dudit appareil (9) de suppression   20       dits deux moyens (17,
15, 54, 55) ne fonc- d'6l6ment, aprbs que ledit deplacement de la
tionnent pas. chaine (2) de fermeture a glissibre a ete arrat6 et que
ladite partie (8) a 6t% positionnee, pro-  2. Procd6 selon la revendication
1, caractMris4 c~dd comprenant les etapes consistant a:          en ce que
ledit moyen de coupe (15) est un (a) amener en contact un moyen (17) de
25     seul 6l6ment coupant (15) qui a une dimension positionnement aval,
vu depuis la direction     longitudinale (W) vue depuis la direction
d'avancde de ladite chaihe (2) de fermeture     d'avancee de ladite chaihe
(2) de fermeture a & glissibre, avec un 6l6ment d'accouple-
glissibre, qui est plus courte que la dimension ment (41) d'une partie
normale (50) qui        longitudinale (L) de ladite section (7) exempt.
n'est pas destinee a former ladite section   30  d'6ldments d'accouplement
et plus longue que (7) exempt. d'6lments et qui est adjacente    la moitid
de ladite longueur (L) de ladite sec- a l'extremite de c8t4 aval (49) de
ladite      tion (7) exempt. d'6l6ments d'accouplement partie (8) destinde
a former ladite section     et, entre ladite etape (c) et ladite 6tape (d)
est (7) exempt. d'6lments, tout en communi-        ajout~e une 6tape (c')
consistant a faire avan- cant une l1gbre tension & ladite chaine (2)  35
cer en-dessous dudit 6lement coupant (15) le- de fermeture a glissiere pour
que ladite        dit reste de ladite pair. de rang6es (34) d'4WM- paire de
rang~es (34) d'6lments d'accou-       ments d'accouplement mutuellement
accro- plement mutuellement accroch~s se trou-         chds se trouvant sur
le c8te amont de ladite 



vant sur le c8te aval de ladite partie (8) se   partie (8) destinde a
former ladite section (7) trouve plac~e en dessous d'un moyen de   40
exempte d'6lments. coupe (15, 53, 55) dudit appareil (9) de suppression
d'6lment,                      3.  Proc6d6 selon la revendication 1,
caract~ris6 (b) supprimer les elements d'accouplement       en ce que ledit
appareil (9) de suppression mutuellement accroch~s de ladite paire de
d'6l6ment se place au-dessus de ladite partie rangees (34) sur le c8te aval
de ladite partie  45  (8) destin~e I former ladite section (7) exemp- (8),
te d'616ments et ledit moyen coupant (53, 54) (c) ramener ledit moyen (17)
de positionne-     se compose de deux 6lments coupants (53, ment aval et
ledit moyen de coupe (15, 53,      54) dont l'un est un 6l6ment coupant
aval (53) 55) & des positions respectives dans les-       actionn6 dans
ladite dtape (b) et dont l'autre quelles lesdits deux moyens (17,15, 53,
55)  50  est un 6l6ment coupant amont (54) actionne ne fonctionnent pas,
dans ladite dtape (e), lesquels ont respective- caractkris4 en ce que le
proc6d4 comprend       ment la m~me dimension longitudinale qui cor- en
outre les dtapes consistant a:               respond a la moitid de la
dimension longitudi- (d) amener un moyen (18) de positionne-         nale
(L) de ladite section (7) exempte d'6lW- ment amont en contact avec un
6lment  55       ments d'accouplement. d'accouplement (42) d'une partie
normale (52) qui n'est pas destin~e a former ladite  4. Proced6 selon la
revendication 1, caract~ris4 section (7) exempte d'66ment et qui est
en ce que ledit appareil (9) de suppression 8    15                EP 0 407
846 B1 d'6l6ment se place au-dessus de ladite partie (8) destinoe a former
ladite section (7) exemp- to d'4ldments et ledit moyen coupant (55) so
compose d'un soul element coupant (55) qui a une dimension longitudinale
plus courte quo la   5 dimension longitudinale (L) de ladite section (7)
exempte d'6l6ments d'accouplement et plus longue que la moiti6 de ladite
longuour (L) de ladite section (7) exempts d'6l6ments d'ac- couplement et
qui so d6place du c8td aval et  10 du c8t6 amont dans un composant ayant
une longueur qui correspond a ladite longueur (L) de ladite section (7)
exempte d'6lments d'ac- couplement. 15 20 25 30 35 40 45 50 55 9    


