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pling elements to an extent corresponding to said number No of said
coupling elements being moni- This invention relates to a method of
controlling  tored. the operation of applying a succession of discrete
Particular embodiment of the invention Is set out coupling elements one at
a time onto a stringer tape   5   in dependent claim 2. in the manufacture
of slide fasteners.                Figure l is a schematic diagram utilized
to illus- Various methods and means have been devised        trate a
control device for carrying the inventive for controlling the operation of
applying an array of  method Into practice; discretely formed coupling
elements one at a time     Figure 2 is a graph showing the rate of speed of
onto a stringer tape which is intermittently moved.  10  a motor plotted
against the number of coupling One such typical method relies on the use of
a num-   elements present In a feed chute; ber of usually about three to
four photoelectric detec-  Figure 3 Is a fragmentary plan view of a slide
fas- tors provided along the length of afeed chute, where-  tener, in an
uppermost detector Is preset to determine a nor-  Figure 4 is a perspective
view of an apparatus for mal operating speed; a plurality of intermediate
de-  15  feeding and applying a succession of coupling tectors are set to
reduce the operating speed step-   elements one at a time onto a stringer
tape; wise or progressively; and a lowermost detector Is    Figure 5a is a
diagrammatic elevational view of preset to discontinue the application of
coupling ele-  the coupling element shown mounted astride the ments to the
stringer tape. This prior art method has  tape edge; and a drawback in that
when the operating speed of ap-  20  Figure 5b is a diagrammatic devational
view of plying coupling elements to the tape is changed from   the coupling
element shown clamped onto the high to low or vice versa, the apparatus
including   tape edge. means of moving the stringer tape and means of ap-
Referring now to the drawings and firstly to Fig- plying the coupling
elements to the tape would lag be-  ure 4, there Is shown an apparatus 10
for feeding and hind due to inertia in responding to such speed var-  25
applying discrete coupling elements successvely one ations, resulting in
irregularities in the Inter-spacing  at a time to a longitudinal beaded
edge Ta of a stringer between adjacent coupling elements mounted on the
tape T. Each coupling element E has a coupling head tape. Another drawback
is that the inventory or    Ea and a pairof bifurcated legs Eb which are
mounted amount of coupling elements present in the feed   astride of and
damped to the tape edge Ta in a man- chute is made known only at the areas
at which the   30  ner to be hereinafter described. The apparatus 10
detectors are Installed, but not elsewhere In the chute  comprises an
element feed unit 11 for supplying the so that there would Inevitably
develop certain time  coupling elements E and an element applying unit 12
loss in the production of slide fasteners as a whole.  for applying the
coupling elements to the tape T. The The present invention seeks to provide
a method  feed unit 11 comprises a vertically disposed chute 13 of
controlling the operation of applying a succession   35  having an elongate
guide slot 14 through which the of discrete coupling elements at
substantially con-  coupling elements E are allowed to move downwardly
stant or equal intervals along a longitudinal edge of a  by own gravity,
and a horizontally disposed slide 15 stringer tape by continuously or
incessantly monitor-  supported on a base 16 for horizontal reciprocating
ing the inventory of coupling elements within a feed  movement effected by
suitable drive means not chute through which the elements are fed and
trans-  4o  shown. ferred onto the tape.                                 A
pocket 17 is formed in the slide 15 for receiving This and other objects
and features of the inven-  a leading or lowermost one [err] of the
coupling ele- tion will appear apparent from the following descrip-  ments
E from the chute 13. A transfer opening 18 is tion taken In conjunction
with the accompanying   formed extending through the slide 15 and the base
drawings.                                     45  16 and registrable with
the pocket 17 for receiving the According to the invention, there is
provided a  coupling element E which has been transferred on the method of
controlling the operation of applying a suc-  slide 15. The element E Is
let fall by gravity through cession of discrete coupling elements, supplied
the transfer opening 18 onto the tape T which is ori- through a chute, onto
a stringer tape at constant in-  ented with its beaded edge Ta held upright
and in par- tervals along a longitudinal edge thereof, which meth-  50
allel opposed relation to the base 16 and in registry od is characterized
by comprising the steps of detect-  with the transfer opening 18. As the
element E Is ing and counting the number [err] of said coupling ele-
mounted with its bifurcated legs Eb astride the tape ments which have
entered said chute at one end    edge Ta as shown in Figure 5a, it is held
so in place thereof; subtracting from said number [err] the number  by a
vertical positioning member 19 vertically mov- N2 of said coupling elements
which have been applied   55  able to hold the upper surface of the head Ea
of the onto said tape thereby monitoring the inventory or  element E and a
pair of horizontal positioning mem- number Nc of said coupling elements
within said   bers 20 horizontally movable toward and away from chute; and
adjusting the speed of applying said cou-  each other and adapted to hold
the element head Ea 2   
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thereof as shown in Figure 5b. With  sensor 120 so that the motor M remains
at a constant the element E thus held In position, it is firmly attach-
preset rate of speed. If however for some reason the ed to the tape T by
means of a pair of punches 21  inventory Nc of elements E in the chute 13
is reduced, which clamp or clinch the respective legs Eb of the   5   this
is readily detected by the detector 140 to reduce element against the tape
edge Ta in a manner Illu-  the speed of the motor M accordingly. Such
instance strated In Figure 5b. The punches 21 are driven by an  would often
occur when the supply of coupling ele- electric motor M (Figure 1) which Is
controlled In a  ments E to the chute 13 is discontinued due to opera-
manner later described so that one each revolution  tional failure of a
vibratory bowl 160 on a parts feeder thereof per unit time provides one
cycle of reciproca-  10  170 or due to the absence of elements E in the
bowl tion of the punches 21 to complete the attachment of  160, leading to
discontinued function of the upper-lim- one coupling element E to the tape
T.              it sensor 110. Referring now to Figure 1, there is
schematically  Figure 2 graphically plots the number R of revo- illustrated
a control device generally designated at  lutions or speed of the motor M
against the number 100 which is provided according to a preferred em-  15
Nc of coupling elements E within the chute 13, from bodiment for carrying
into practice the Inventive  which itis evidentthatboth numbers Rand
Ncremain method of controlling the operation of the element  in direct
proportion provided a substantial level of in- feeding and applying
apparatus 10 so as to ensure at-  ventory of elements E is established in
the chute 13. tachment of the coupling elements E properly at    However,
if the inventory or number N of elements is equal Intervals or at a
constant element-to-element  20  reduced for one reason or another
drastically toa lev- pitch on and along the longitudinal edge Ta of the  el
Nn, the motor M is preset to continue operation at stringer tape T. The
control device 100 essentially  a predetermined minimum rate of speed
required to comprises an upper-iimit photoelectric sensor 110 lo-  maintain
the punches 21 in proper clamping opera- cated at the upperend of the feed
chute 13 for detect-  tion, and as the Inventory Nc of elements E becomes
ing the number [err] of coupling elements E entering the   25  finally nil
In the chute 13 as indicated at Ns in Figure chute 13 and alower-limit
photoelectricsensor 120 1o-  2, this is detected by the lower-limit sensor
120 to cated at the lower end of the chute 13 for detecting  transmit a
corresponding signal to the main control the number N2 of coupling elements
E entering the  circuit means 130 so as to discontinue the operation
element applying unit 12.                         of the motor M. When the
supply of coupling elements Amain control circuitmeans 130 receives asignal
30   E from the parts feeder 170 is resumed, the number for example in the
form of a pulse from each of the  N of elements E gradually Increases in
the chute 13 sensors 11 Oand 120and includes acounterforcount-  with
corresponding increase in the speed or number Ing the number [err] of
pulses transmitted from the up-  R of revolutions per unit time of the
motor M until the per-limit sensor 110 and a memory for storing the
Inventory [err] of elements E is built up in the chute 13 number of such
pulses counted. The circuit means   35  such that the speed R of the motor
M becomes pro- 130 further includes a controller programmed to
portionate to the number N of elements E. maintain the number R of
revolutions of the motor M   Figure 3 shows a slide fastener F carrying
rows substantially In proportion to the number Nc of cou-  of discrete
coupling elements E on respective longi- pling elements E within the chutte
13.              tudinal edgesTaofa pairofstringertapes Ta, the cou- A
detector 140 detects the number R of revolu-  40  pling elements E being
aligned in properly or equally tions of the motor M corresponding to the
number Nc  pitched relation maintained by the practice of the in- of
elements E In the chute 13 and transmits a corre-  vention such that they
can be coupled and uncoupled sponding signal to the controller in the main
control  smoothly by a slider S in a manner well known in the circuitmeans
130which in turn transmits a control sig-  art. nal representing the number
[err] of elements E detect-  45  Advantageously, the method of the
invention ed, i.e. the number R of revolutions made by the mo-  provides
incessantmonitoring of the inventoryof oou- tor M, to a frequency inverter
150. This inverter con-  pling elements in the chute 13 to enable a
continuous trols the motor M by varying the frequency of a power  or
uninterrupted operation of applying the elements therefor in accordance
with the number No of ele-  E one at a time at controlled rate of speed
onto the ments E increased or decreased within the chute 13.  so  stringer
tape T regardless of changes in the number The arrangement of the control
device 100 is   Ncof elements E in the chute 13 and thus to ensure such
that the number Nc of coupling elements E or  the attachment of elements E
at constant, equal inter- the inventory thereof within the chute 13 at any
given  vals along the tape edge Ta. point of time can be monitored by
counting and com- paring the number [err] of elements E passing through
55 the upper-limit sensor 110 with the number R of rev-  Claims olutions of
the motor M. Ideally, the inventory Nc of coupling elements E in the chute
13 is constant be-  1. A method of controlling the operation of applying
tween the upper-limit sensor 110 and the lower-limit  a succession of
discrete coupling elements (E), 3  
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thereof as shown in Figure 5b. With  sensor 120 so that the motor M remains
at a constant the element E thus held In posltion, it Is firmly attach-
preset rate of speed. If however for some reason the ed to the tape T by
means of a pair of punches 21  Inventory Nc of elements E In the chute 13
is reduced, which clamp or clinch the respective legs Eb of the   5   this
is readily detected by the detector 140 to reduce element against the tape
edge Ta In a manner illu-  the speed of the motor M accordingly. Such
Instance strated in Figure 5b. The punches 21 are driven by an  would often
occur when the supply of coupling ele- electric motor M (Figure 1) which is
controlled in a  ments E to the chute 13 is discontinued due to opera-
manner later described so that one each revolution  tional failure of a
vibratory bowl 160 on a parts feeder thereof per unit time provides one
cycle of reclproca-  10  170 or due to the absence of elements E in the
bowl tion of the punches 21 to complete the attachment of  160, leading to
discontinued function of the upper-lim- one coupling element E to the tape
T.              it sensor 110. Referring now to Figure 1, there is
schematically  Figure 2 graphically plots the number R of revo- illustrated
a control device generally designated at  lutions or speed of the motor M
against the number 100 which Is provided according to a preferred em-  15
Nc of coupling elements E within the chute 13, from bodiment for carrying
into practice the Inventive  which itis evidentthat both numbers Rand Nc
remain method of controlling the operation of the element  in direct
proportion provided a substantial level of in- feeding and applying
apparatus 10 so as to ensure at-  ventory of elements E is established In
the chute 13. tachment of the coupling elements E properly at    However,
if the inventory or number N of elements is equal intervals or at a
constant element-to-element  20  reduced for one reason oranother
drastically to a lev- pitch on and along the longitudinal edge Ta of the
el Nn, the motor M Is preset to continue operation at stringer tape T. The
control device 100 essentially  a predetermined minimum rate of speed
required to comprises an upper-limit photoelectric sensor 110 lo-  maintain
the punches 21 In proper clamping opera- cated at the upperend of the feed
chute 13 for detect-  tion, and as the Inventory No of elements E becomes
Ing the number [err] ofcoupling elements E entering the   25  finally nil
In the chute 13 as indicated at Ns In Figure chute 13 and a lower-limit
photoelectric sensor 12010-  2, this is detected by the lower-limit sensor
120 to cated at the lower end of the chute 13 for detecting  transmit a
corresponding signal to the main control the number N2 of coupling elements
E entering the  circuit means 130 so as to discontinue the operation
element applying unit 12.                          of the motor M. When the
supplyof coupling elements Amain control circuitmeans 130 receives asignal
30   E from the parts feeder 170 is resumed, the number for example in the
form of a pulse from each of the  N of elements E gradually increases in
the chute 13 sensors 110 and 120 and Includes a counterforcount-  with
corresponding increase in the speed or number Ing the number [err] of
pulses transmitted from the up-  R of revolutions per unit time of the
motor M until the per-limit sensor 110 and a memory for storing the
inventory Nc of elements E is built up in the chute 13 number of such
pulses counted. The circuit means  35  such that the speed R of the motor M
becomes pro- 130 further includes a controller programmed to   portionate
to the number N of elements E. maintain the number R of revolutions of the
motor M   Figure 3 shows a slide fastener F carrying rows substantially in
proportion to the number No of cou-  of discrete coupling elements E on
respective longi- pling elements E within the chute 13.             tudinal
edges Ta of a pair of stringertapes Ta, the cou- A detector 140 detects the
number R of revolu-  4o  pling elements E being aligned in properly or
equally tions of the motor M corresponding to the number Nc  pitched
relation maintained by the practice of the in- of elements E in the chute
13 and transmits a corre-  vention such that they can be coupled and
uncoupled sponding signal to the controller in the main control  smoothly
by a slider S in a mannerwell known in the circuit means 130 which in turn
transmits a control sig-  art nal representing the number [err] of elements
E detect-  45  Advantageously, the method of the invention ed, I.e. the
number R of revolutions made by the mo-  provides inoessantmonitoring ofthe
inventoryofcou- tor M, to a frequency inverter 150. This inverter con-
pling elements In the chute 13 to enable a continuous trols the motor M
byvarying the frequency ofa power  or uninterrupted operation of applying
the elements therefor in accordance with the number Nc of ele-  E one at a
time at controlled rate of speed onto the ments E Increased or decreased
within the chute 13.  50  stringer tape T regardless of changes in the
number The arrangement of the control device 100 Is   Nc of elements E In
the chute 13 and thus to ensure such that the number Nc of coupling
elements E or  the attachment of elements E atconstant, equal inter- the
Inventory thereof within the chute 13 at any given  vals along the tape
edge Ta. point of time can be monitored by counting and com- paring the
number [err] of elements E passing through  55 the upper-limit sensor 110
with the number R of rev-  Claims olutions of the motor M. Ideally, the
inventory No of coupling elements E in the chute 13 is constant be-  1. A
method of controlling the operation of applying tween the upper-limit
sensor 110 and the lower-limit  a succession of discrete coupling elements
(E), 3 
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chute (13), onto a stringer   tection et decomptage du nombre N1 desdits
616- tape (T) at constant intervals along a longitudinal  ments
d'accouplement (E) qul sont entr6s dane edge (Ta) thereof, which method Is
characterized  ladite goulotte (13) en une des extremit6s de col- by
comprising the steps of detecting and counting   5  le-ci, I'etape de
soustraction, dudit nombre N , du the number [err] of said coupling
elements (E)      nombreN 2 desdits 6l1ments d'acoouplement (E) which have
entered said chute (13) at one end    qui ont 6t6 mis en place sur ledit
ruban (T), ce qui thereof; subtracting from said number [err] the
permet de surveiller le stock, cdest-a-dire le nom- number N2 of said
coupling elements (E) which    bra No desdits el6ments d'accouplement (E)
so have been applied onto said tape (T) thereby  10  trouvant a l'interleur
de ladite goulotte (13), et monitoring the inventory or number Nc of said
l'6tape de r6glage de la vitesse (R) de mise en coupling elements (E)
within said chute (13); and  place desdits 616ments d'accouplement (E) a
une adjusting the speed (R) of applying said coupling  valour qui
correspond audit nombre Nc desdits elements (E) to an extent corresponding
to said  616ments d'accouplement (E) quo l'on surveille. number Nc of said
coupling elements (E) being  15 monitored.
2. Proced6 selon la revendication 1, caracterise par le maintien de la
vitesse de mise on place desdits 2. A method according to claim I
characterized by    616ments d'accouplement (E) en proportion di-
maintaining the rate of speed of applying said   recte au stock Nc deadits
e6lments d'accouple- coupling elements (E) in direct proportion with  20
ment (E).se trouvant dans ladite goulotte (13). the inventory Nc of said
coupling elements (E) in said chute (13). Patentansprfiche
25 1. Verfahren zum Steuern des Anbringvorgangs aufelnanderfolgender
einzelner Kuppelglieder (E), die durch eine Rutsche (13) zugefflhrt wer-
den, an einem Tragband (T) In gloichbleibenden  30 Abstanden entlang elnem
LAngsrand (Ta) dessel- ben, gekennzilchnet durch die Schritte des Er-
mittelns und Zihlens derAnzahl (N,) der Kuppel- glieder(E); die in die
Rutsche (13) an elnem Ende derselben eingetreten sind; Abzlehen von der  35
Zahl (NI) die Zahl (N2) der Kuppelgiteder (E), die an dem Tragband (T)
angebracht wurden, wo- durch der Bestand oder die Anzahl (Nc) von Kup-
pelgliedern (E) In der Rutsche (13) aufgezeigt wird; und Einstellen der
Geschwindlgkeit des An-  40 bringens der Kuppelglieder(E) auf ein deraufgo-
zeigten Anzahl (Nc) der Kuppelg!leder (E) ent- sprechendes Mal. 2.
Verfahren nach Anspruch 1, dadurch gekenn-  45 zelchnet, daS die
Anbrlnggeschwindigkeit der Kuppelglieder (E) zu dem Bestand (Nc) der Kup-
pelgileder(E) In derRuteche (13) unmittolbarpro- portional gehalten wird.
50 Revendicatlons 1. Proc6d6 de controle de la mise en place d'une
succession d'el6ments d'accouplement (E) dis-  55 tincts, envoy6s par une
goulotte (13), sur un ru- ban-support (T) A intervalles constants le long
du bord longitudinal (Ta) de celul-cl, proc6de carac- teris6 par le fait
qu'il comprend les 6tapes de d6- 4    


