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sume in practice. Figure 1 is a diagrammatic equipment layout This
invention relates to a process of manufac-  illustrating the process of the
invention; turing slide fasteners from an elongate stringer     Figures 2a
through 2e inclusive are plan views chain (100) which comprises feeding
said stringer   5  illustrating a slide fastener being processed in chain
(100) sequentially along a path of processing  respective successive stages
of production; through a plurality of processing units including a  Figures
3a through 3c inclusive are block dia- gapping unit (11), a bottom end stop
appyling unit  grams utilized to explain three different modes (12), a
slider applying unit, a top end stop applying  of control of the respective
processing units for unit and a stringer chain cutting unit.      10    the
manufacture of slide fasteners according to There are known various control
systems for      the invention; and effecting a controlled operation of
respective pro-  Figure 4 is a small scale side elevational view of cessing
units in a slide fastener production line   a prior art manufacturing
system. during a substantially continuous cycle of opera-    The term
stringer chain 100 as used herein tion. GB-A- 221 953 which forms the basis
of claim   15  designates an elongate strip (Figure 2a) comprising 1
discloses a process for controlling the entire  a pair of oppositely
disposed tapes 101 and a row apparatus for making slide fastener products
of   of coupling elements 102 secured to and along an different lengths,
styles, sizes and/or colors. The  inner longitudinal edge of each of the
tapes 101. arrangement of such prior art apparatus is shown in   Figure 1
shows a general layout of an appara- figure 4 of the accompanying drawings
in which a   20  tus employed to carry the process of the invention buffer
W or storage device is provided between    into practice. The apparatus 10
essentially com- succeeding machines including a gapping machine   prises a
gapping unit 11 for removing a predeter- P, a bottom stop fitting machine
Q, a slider mount-  mined number of coupling elements 102 to provide ing
machine R, a top stop fitting machine S and a  a gap or an element-devoid
space portion 103 cutting machine T, the maximum and minimum   25  (Figure
2b); a bottom end stop applying unit 12 for level of workpiece supply Y in
the buffer W being a  applying a bottom end stop 104 at the trailing end
determining factor to continue or discontinue the  of each gap 103 (Figure
2c); and a combination operation of the respective upstream and down-
unit 13 including a slider applying unit for mounting stream machines. The
feeding of the workpiece or  a slider 105 (Figure 2d) astride the coupling
ele- stringer chain W through the various machines is  30  ments 102 on the
pair of opposed tapes 101, a top relied upon the repetitive maximum and
minimum    end stop applying unit for applying a top end stop levels of the
workplace W in each buffer W. This  106 (Figure 2d) at the end of a
terminal element process therefore has a drawback in that the time  102 on
each tape 101, and a cutting unit for cutting required to complete each
production cycle is pro-  the tapes 101 transversely across the center line
longed, that the workplace W is prone to become   35  107 (Figure 2d) of
each gap 103. tainted or entangled while being stored in the buff-  The
stringer chain 100 is metered, cut to a ers W, and that the workpiece W
gets taut when its  predetermined length and stored in a stockyard 14
supply in each buffer W  is depleted, resulting   in advance of entry into
the processing apparatus sometimes in defective slide fastener products.
10. The stringer chain 100 passes through a first The present invention
seeks to provide a pro-  40  detector 15 operatively associated with a
metering cess of the type mentioned above which will elimi-  roll 16 and
stops upon movement for a distance nate the foregoing drawbacks of the
prior art and  corresponding to one slide fastener product length, which
will enable an automatic mass production of  during which time the stringer
chain 100 is gapped slide fasteners with utmost efficiency and accuracy.
by the gapping unit 11. This is followed by opera- According to the
invention, a process satisfying   45  tion of a first feed roller 17 to
advance the stringer these requirements is characterized by holding
chain 100. said stringer chain (100) in substantially tensionless
According to an important feature of the inven- condition by allowing it to
sag by its own gravity at  tion, the first feed roller 17 is controlled so
as to least over a predetermined slide fastener product  begin its rotation
in synchronism with an operating length between each adjacent pair of said
units (11;  5o  cycle of a slowest processing unit in the apparatus 12;
13); and effecting the operation of each of said  10 which is the
combination slider and top end units in synchronism with a selected one of
said  stop applying and cutting unit 13 as exemplified in units which has
the slowest cycle of operation.   the illustrated embodiment. A completion
of one The above and other objects and features of    operating cycle of
the slowest unit 13 (beginning the invention will appear clear from the
following   55  with advancing movement of the stringer chain 100 detailed
description taken with reference to the  and ending with attachment of a
slider and top end accompanying drawings which illustrate some pro-  stops
onto the chain 100 and cutting the chain 100) ferred embodiments which the
invention may as-    dictates the first feed roller 17 to advance or feed 2
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portion of the stringer chain 100   another over the stringer chain 100.
through a first guide roll 18 onto the bottom end      The processing units
11, 12 and 13 are con- stop applying unit 12 and the upstream portion of
trolled for their respective cycles of operation by the chain 100 onto the
gapping unit 11. In a man-  respective control devices (A), (B) and (C) as
sche- ner similar to the first feed roller 17, a second feed   5
matically illustrated in Figures 3a - 3c. Figure 3a roller 19 operates in
synchronism with the operat-  shows a mode of control in which the control
ing cycle of the slowest unit 13 and draws the     device (C) associated
with the slowest processing stringer chain 100 forwardly onto the bottom
end   unit (III) is arranged to supervise the other two stop applying unit
12. A second detector 20 moni-  control devices (B) and (C) linked to the
processing tors the movement of the stringer chain 100 for a   10  units
(I) and (II), respectively. The cycle of process- distance corresponding to
one slide fastener prod-  ing operation begins with the transmission of an
uct length and dictates the second feed roller 19 to  information signal
from each of the control devices stop so as to allow the unit 12 to apply a
bottom  (A) and (B) to the master control device (C) that the end stop 104
to the upstream terminal elements     stringer chain 100 is ready to make
advancing or 102 of the stringer chain 100 as depicted in Figure  15
feeding movement. With all of the three units (I), (II) 2c.
and (III) set up, the master control device (C) According to another
feature of the invention,  transmits an information signal to the control
de- the stringer chain 100 is always held in tensionless  vices (A) and
(B), respectively, to initiate feeding of condition by allowing it to sag
by its own gravity at  the stringer chain 100, whereupon the units (I) and
least over one slide fastener product length be-  20  (11) are put into
operation simultaneously and the tween the first feed roller 17 adjacent to
the gap-  stringer chain 100 is fed and monitored by the ping unit 11 and
the first guide roll 18 immediately  detectors 20 and 25, followed by
assembling the upstream of the bottom end stop applying unit 12   chain 100
with the respective slide fastener compo- and also between the second feed
roller 19 imme-   nent parts (bottom end stop 104, slider 105 and top
diately downstream of the bottom end stop apply-  25  end stops 106) at the
respective units (I) and (II). ing unit 12 and a second guide roll 21
immediately  An information signal representing the completion upstream of
the combination unit 13, as illustrated  of the work of the respective
units (I), (II) and (III) is in Figure 1. The distance over which the
stringer  transmitted from the respective control devices (A), chain 100 is
held substantially tensionless may be  (B) and (C) to the master control
(C), whereupon greater than one slide fastener product length  30  the next
cycle of operation begins with the trans- where the product is relatively
short.             mission of a  feed-start" signal from the master The
stringer chain 100 now assembled with a     control (C) to the respective
control devices (A) and bottom end stop 104 is further advanced by means
(B). The processing units (I) and (II) are thus op- of feed grippers 22, 22
onto the combination unit  erated in synchronized relation to the slowest
work- 13, wherein the chain 100 is assembled with a   35  ing unit (III).
slider 105 and top end stops 106 supplied from a       Figure 3b shows
another mode of control in parts holder 23. The stringer chain 100 thus as-
which the processing unit (II) is the slowest and sembled with slider 105
and top end stops 106 as   hence its associated control device (B) serves
as a depicted in Figure 2d is gripped and pulled toward  master to
supervise the other two control devices an outlet end of the apparatus 10
by a take-out  40  (A) and (C). gripper 24 for a distance corresponding to
one         Figure 3c illustrates a further mode of control slide fastener
length as detected by a third detec-  in which a central control device (D)
is installed to tor 25, whereupon the stringer chain 100 is cut by
supervise all of the three control devices (A), (B) a cutter 26
transversely across the cutting line 107  and (C) so that the respective
processing units (I), centrally of the gap 103 to produce a finished slide
45  (11) and (III) are maintained in synchronized cycle of fastener 108
(Figure 2e) which is further carried  operation. onward by the gripper 24
over to a conveyor 27,        Various changes and modifications may be
thence to a product tray 28 in which finished slide  made in the foregoing
embodiments of the inven- fasteners are stacked and bundled in a manner
tion without departing from the spirit and scope of well known in the art.
so  the appended claims. For example, the combina- The gaps 103 are
utilized for actuating the    tion processing unit 13 may be built into
separate second detector 20 and the third detectors 25 as   units for
applying sliders 105 and top end stops for example by a mechanical means
such as a pin    106 respectively and cutting the stringer chain 100,
installed at the gap 103, or by an optical means   thus providing a total
of five stages of operation. It emitting a light beam through the gap 103
in a   55  is also possible to connect the master control de- manner well
known in the art, whereby the detec-   vice (C), as shown in Figure 3a, to
a computer tors 20 and 25 respectively read and signal one    control
system  (E) storing a specific production predetermined slide fastener
product length after  program designed to manufacture a variety of slide 3
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differing in style, length, color,   ten Einheiten (11, 12, 13) mit einem
Computer- etc., including for example a separable type of        programm,
das so ausgebildet ist, um hinsicht- bottom end stop. Alternatively, such
computer con-     lich der Machart, Lange und/oder Farbe unter- trol system
(E) may be connected to the central        schiedliche Reieverschlasse
herzustellen. control device (D) for similar purposes.       5
Revendlcatlons Claims 1. Proc~d6 de fabrication de fermetures a glissib- 1.
A process of manufacturing slide fasteners          re & partir d'une
longue chatne de bande d'ac- from an elongate stringer chain (100) which
io   crochage (100), qui comprend l'amende de comprises feeding said
stringer chain (100)        ladite chathe de bande d'accrochage (100) de
sequentially  along  a  path  of processing        fagon sequentielle le
long d'un trajet de traite- through a plurality of processing units includ-
ment passant par une pluralit6 d'unites de trai- ing a gapping unit (11), a
bottom end stop         tement qui comprennent une unit6 (11) de applying
unit (12), a slider applying unit, a top   i5  cr~ation d'intervalles, une
unit4 (12) de pose end stop applying unit and a stringer chain        de
butees d'extremit6 infdrieure, une unit6 de cutting unit (13) characterized
by holding said    pose de curseur, une unit4 de pose de but~es stringer
chain (100) in substantially tensionless  d'extrrmit4 sup~rieure et une
unit6 (13) de condition by allowing it to sag by its own         coupe de
chaine de bande d'accrochage, ca- gravity at least over a predetermined
slide   20   racteris9 par le fait de maintenir ladite chatne fastener
product length between each adjacent      de bande d'accrochage (100) &
l'6tat sensible- pair of said units (11; 12; 13); and effecting the  ment
sans tension, en la laissant flechir sous operation of each of said units
in synchronism     l'effet de son propre poids sur une longueur with a
selected one of said units which has the    pr~ddtermin~e au moins de la
fermeture & slowest cycle of operation.                25      glissibre,
entre chaque paire d'unit~s adjacen- tes (11, 12, 13) et le fait de
procdder a la mise 2. The process as defined in claim 1 which fur-
en fonctionnement de chacune desdites unitds ther comprises controlling the
operation of        en synchronisme avec l'une sdlectionn6e des- each of
said units (11 .12, 13) with a computer    dites unites qui a le cycle de
fonctionnement program designed to manufacture slide fasten-  30  le plus
lent. ers differing in style, length and/or color. 2. Procedd selon la
revendication 1, qui corn- Patentansprilche
prend en outre le fait de commander le fonc- tionnement de chaque unite
(11, 12, 13) a 1. Verfahren zur Herstellung von ReiBverschlas-  35
l'aide d'un programme d'ordinateur congu pour sen aus einer langgestreckten
ReiBverschluB-       la fabrication de fermetures & glissibre qui kette
(100), bei dem  die Reifverschlufkette       diffbrent en style, longueur
et/ou couleur. (100) langs einer Bearbeitungsbahn nacheinan- der durch
mehrere Bearbeitungseinheiten hin- durchbewegt wird, umfassend elne
LOckenbil-  40 dungseinheit (11), eine untere Begrenzungsteil-
Anbringeinheit (12), eine Schieber-Anbringein- heit, eine obere
Begrenzungsteil-Anbringeinheit und eine ReiBverschluBketten-Schneideinheit
(13), dadurch gekennzelchnet, daB die ReiB-  45 verschlu~kette (100) in im
wesentlichen span- nungslosem Zustand gehalten wird, indem sie zumindest
Uber eine bestimmte LAnge eines Rei~verschluBerzeugnisses  zwischen  jedem
benachbarten Paar der besagten Einheiten (11;  50 12; 13) unter ihrem
Eigengewicht durchhangen kann, und daB die Betitigung jeder der besag- ten
Einheiten in zeitlicher Abhangigkeit von einer dieser Einheiten, die den
langsamsten Arbeitszyklus hat, erfolgt.                55 2. Verfahren nach
Anspruch 1, ferner umfassend die Steuerung der Betitigung jeder der besag-
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