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We, YOSHIDA KOGYO K.K., a  punch holder, a second lever pivotally
Corporation duly organized under the laws  supported intermediate both ends
and of Japan of No. 1, Kanda Izumi-cho,  coupled at one end to said sensor,
spring  50 Chiyoda-ku, Tokyo, Japan, do hereby  means urging the other end
of said second 5  declare the invention, for which we pray  lever into
engagement with said first lever that a patent may be granted to us, and
the  whereby said second lever follows the method by which it is to be
performed, to  motion of said first lever to impart up-and- be particularly
described in and by the  down motion to said sensor, said first and  55
following statement:-                 second levers being so constructed
and 10    This invention relates generally to the  arranged in relation to
each other that said production of sliding clasp fasteners, and  sensor may
complete its downward stroke more specifically to apparatus for attaching
earlier than said punch, and detector means end stops to a fastener chain
or pair of  effective to cause said actuator means to  60 coupled fastener
stringers.           prevent the full descent of said punch in the 15
The invention has particular reference to  event that said sensor fails to
complete the the type of apparatus wherein end stops are  downward strike
because of the presence of punched onto fastener stringers which have  some
foreign matter other than the fastener been sewn onto articles such as
trousers.  stringers between itself and said die.  65 Unlike the usual stop
applying apparatus   In a preferred apparatus embodying the 20  employed
during the manufacture of sliding  invention a punch has its holder coupled
to clasp fasteners, the apparatus of the above  one end of a first lever
the other end of defined type requires large spacing between  which is
coupled to actuator means such as the reciprocating punch in its elevated
an air cylinder. A sensor is likewise coupled  70 position and the
stationary die therebelow,  to one end of a second lever the other end 25
because the operator must manipulate the  of which is spring energized into
engaging fastener stringers already attached to  contact with the first
lever so that the desired articles. In the apparatus under  second lever
may follow the motion of the consideration, therefore, the danger is  first
lever. The first and second levers are so  75 imminent that the operator
may permit  constructed and arranged in relation to 30  descent of the
punch while his fingers or  each other, however, that the sensor other
foreign matter is lying over the die.  completes its downward stroke
earlier than Undue attention on the part of the operator  the punch, even
though they start to avoid this danger, however, results in a  descending
simultaneously. The failure of  80 significant decrease in operator
efficiency.  the sensor to complete the downward stroke 35    According to
the present invention, there  is detected by detector means such as limit
is provided apparatus adaptedforattaching  switches, which then cause the
actuator end stops to fastener stringers comprising a  means to prevent the
subsequent full punch carried by a punch holder and  descent of the punch.
85 arranged'over a stationary die for up-and-    As may have been noted
from  the 40  down motion relative to same, a sensor  foregoing, the
preferred apparatus arranged over said die for up-and-down  embodying the
invention permits the punch motion relative to same, a first lever  to
start descending simultaneously with the pivotally supported intermediate
both ends  sensor, such a position as to cause no harm   90 and coupled at
one end to said punch  to foreign matter which may lie over the 45  holder,
actuator means coupled to the  die, and the punch goes down the other end
of said first lever to impart up-  remaining distance only after the sensor
has and-down motion to said punch via said  completed its stroke. The
desired safety  
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2 stop function can therefore be performed  10 descends fully onto the
fastener stringers without increasing the length of time for  16 over the
die 12 only after the sensor 14 each operating cycle of the apparatus.  has
reached the position of Figure 1B. The The invention will be described by
way of punch is further forced against the stringers 5  example with
reference  to the  to drive the pair of legs of the stop blank  70
accompanying drawings in which like  17a into and through the stringer
tapes at reference characters refer to like parts  the desired end of the
rows of fastener throughout the several views.           elements 18
thereon. The stop blank 17a In the drawings:                      can be
securely affixed to the stringers as its 10     Figures  1A  to  1D,
inclusive, are  legs are subsequently clinched in the die  75 schematic,
fragmentary vertical sectional  recess 13 under pressure from the punch 10.
views explanatory of a method of attaching    As depicted in Figure 1D,
however, the an end stop to a pair of coupled fastener  sensor 14 will be
prevented  from stringers;                              completing the
downward stroke in event 15    Figure 2 is a perspective view showing  some
foreign matter such as the operator's  80 the essential parts of a
preferred apparatus  fingers intervenes as at 19 between the embodying the
invention; and            sensor 14 and the die 12 in addition to the
Figure 3 is a side elevational view, partly  fastener stringers 16.
Thereupon the in vertical section, of the apparatus of  operation of the
apparatus is to be 20  Figure 2.                               suspended
immediately or, alternatively,  85 Referring to Figures 1A to 1D, there are
the punch 10 and sensor 14 may be shown a reciprocating punch 10 carried by
automatically returned  to their most a punch holder 11, a stationary die
12  elevated positions of Figure 1A. In either arranged under the punch and
suitably  case the punch is restrained from 25  recessed at 13, and a
sensor 14 having a  descending fully onto the die to attach the   90
support portion 15 (hereinafter referred to  stop blank to the stringers
lying thereover as the sensor support) and arranged for up-  unless the
sensor precedingly completes its and-down motion over the die.
downward stroke. For affixation of an end stop to a    The preferred method
set forth in the 30  predetermined position  on a pair of  foregoing  is
open to a variety of  95 coupled fastener stringers or fastener chain
modifications. For example, the descent of 16 by the method of this
invention, a blank  the punch 10, as well as the preforming of strip 17 of
metal is fed under the punch 10  the blank strip 17 into the stop blank
17a, while this punch and the sensor 14 are both  may be initiated
following the full descent 35  held in their most elevated positions as  of
the sensor 14 onto the fastener stringers  100 shown in Figure IA. The
fastener stringers  16 over the die 12. 16 are placed over the die 12 50
that the    Figures 2 and 3 illustrate the apparatus desired end of the
interengaged rows of  believed to be of the optimum construction fastener
elements 18 thereof may be  for carrying out the above described 40
located in precise register with the punch  method. The apparatus includes
a frame 20, 105 10.     '                               Figure 3, having a
vertical guideway 21 over As illustrated in Figure 1B the sensor 14  the
stationary die 12. Slidably fitted in this is then lowered onto the
fastener stringers  guideway 21 are  the punch holder 11 16 over the die 12
prior to the punch 10. In  carrying the punch 10 at its bottom end and 45
the illustrated embodiment of the invention  the sensor support 15 formed
integral with,. 110 the sensor 14 is assumed to start descending  and
extending upwardly from the sensor 14. simultaneously with the punch 10 but
to  The punch holder 11 and sensor support 15 travel at a significantly
higher speed than  are movable up' and down along the the latter. As a
consequence, the sensor 14  guideway 21 independently of each other. 50
completes its downward stroke earlier than    It will be observed from
Figure 2 that the  115 the punch 10 and reaches the position of  sensor 14
is in the form of a rectangular Figure 1B, where the sensor is lightly in
plate having an opening 22 to permit the touch with the fastener stringers
16 overthe  punch 10 to pass with  clearance die 12.
therethrough. The die 12 with its recess 13 55   In the meantime the blank
strip 17 that  is of course disposed in exact vertical 120 has been fed
under the punch 10 is severed  register with the punch 10. to a suitable
length and preformed into a    First and second levers are provided at 23
stop blank 17a in the shape of an inverted U   and 24 for imparting
up-and-down motion 



by any known or suitable means, with the  to the punch holder 11 and sensor
support 60  preformed stop blank being carried under  15 respectively. The
first lever 23 is herein  125 the punch. The above operation may be  termed
the punch lever, and the second completed either before or ap proximately
lever 24 the sensor lever. concurrently with the completion of the    The
punch lever 23 is pivotally mounted downward stroke by the sensor 14.
on a shaft or pin 25 located intermediate 65    With reference to Figure IC
the punch  both ends thereof The front end of this  130    3
1,516,859                                              3 punch lever, which
is shown directed to the  the pin 25, thereby causing the punch 10 to  65
left in Figures 2 and 3, is recessed or slotted  descend with the punch
holder 11. at 26 to engage slidably a pin 27 projecting  Since the pin 35
adjacent the rear end of laterally from the punch holder 11.The rear  the
punch lever 23 rises with the 5  end of the punch lever is pivotally
coupled   counterclockwise turn of the punch lever, at 28 to the piston rod
29 of an air cylinder  the  sensor lever 24 also  turns  70 30 which
communicates with a suitable  counterclockwise about its fulcrum  P' source
of air under pressure via a solenoid  located at the pin 31. In this manner
the valve, not shown.                        sensor 14 with its support
portion  15 10    The sensor lever 24 is arranged under the   commences the
downward  stroke punch lever 23 and is likewise pivotally  simultaneously
with the punch 10.       75 mounted on a shaft or pin 31 located       Let
it now be assumed that the following intermediate both ends thereof. The
front  relations are established in the arrangement end of the sensor lever
is also recessed or  of Figure 3: 15  slotted at 32 to engage slidably a
pin 33 projecting laterally from the sensor support  A:B=1:1, C:D=4:1, and
B:E=2:1 15. The rear end of the sensor lever is urged, as by a tension
spring shown at 34,  where E is the distance between the pins 25  80 into
engaging contact with a pin 35  and 35, that is, the distance between the
20  mounted on the punch lever 23 adjacent its  fulcrum P of the punch
lever 23 and the rear end. The sensor lever 24 is thus  point P1' of
application of the force on the adapted to follow the swinging motion of
sensor lever 24. Also assume that the stroke the punch lever 23 to impart
the desired up-  of the sensor 14 is 40 millimeters.  85 and-down motion to
the sensor 14 via the    In order for the sensor 14 to complete the 25
sensor support 15.                       40 millimeters downward stroke
under the A first limit switch 36 is arranged under  above conditions, the
pin 35 or the point the front end portion of the sensor lever 24  P1' of
application of the force on the sensor so as to be activated thereby upon
descent  lever 24 is required to rise 10 millimeters  90 since C:D=4:1 and
hence 40+4=10. For this of the sensor 14 to a predetermined degree. 30  A
second limit switch 37 is arranged         10 millimeters rise of the pin
35, the piston adjacent the pin 35 on the punch lever 23 so  of application
of the force on the punch as to be activated thereby upon descent of lever
23 must rise 20 millimeters since  95 the punch 10 to another predetermined
B:E=2: 1 and hence lOx 2=20. This means degree. Shown at 38 in Figure 2 is
a reel  that the punch 10 is lowered 20 millimeters 35   from which the
blank strip 17 is fed by indexed movement under the punch 10        from
its most elevated position when the while same is in its elevated position
as      sensor 14 completes the  40 millimeters shown.
downward stroke. The amplitude of the  100 lever arm C of the sensor lever
24 at this With particular reference to Figure 3 the  juncture is therefore
twice as much as the 40  punch and sensor levers 23 and 24 have  amplitude
of the lever arm A of the punch their fulcrums located at P and P', their
lever 23 since 40+20=2. points of applications of forces at P1 and    As
the punch 10 is lowered only 20  105 P1', and their points of exertion of
millimeters at the instant of the full descent pressures at P2 and P2',
respectively. The  of the sensor 14 as discussed above, the 45  capitals A
and B represent the lever arms of  length between the most elevated
position the punch lever 23, and C and D represents  of the punch and the
bottom end 39 of the the lever arms of the sensor lever 24. The  guide way
21 may be made slightly greater 110 



relative positions of these points P, P1 and  than 20 millimeters. The
first limit switch 36 P2; P', P1' and P2', and the ratios of the  may be so
arranged as to be activated by 50  lever arms A/B and the lever arms C/D,
are  the sensor lever 24 slightly before this so determined and correlated
that the  moment, and the second limit switch 37 sensor 14 may complete its
downward   may be so arranged as to be activated by  115 stroke earlier
than the punch 10, even  the punch lever 23 only slightly later. though
they  start  descending    Thus, in the event that the descending 55
simultaneously, as will more fully appear  sensor 14 encounters some
foreign matter from the following description.          19 other than the
fastener stringers 16 over In the operation of this apparatus the  the die
12, the first limit switch 36 will not 120 foot pedal, not shown, may be
depressed to  be activated. Only the second limit switch open the unshown
solenoid valve and hence  37 will be activated by the punch lever 23 to 60
to cause extension of the piston rod 29 of  detect the descent of the punch
10. the air cylinder 30, as indicated by the  Although the electrical
details are not arrow in Figure 3. The punch lever 23 will  specifically
illustrated because of their 125 then turn counterclockwise, as viewed in
conventional nature, it is assumed that the the drawing, about its fulcrum
P located at  second limit switch 37 when thus activated    4
1,516,859                                    4 causes the air cylinder 30
to retract its  coupled at one end to said sensor, spring piston rod 29 via
the unshown solenoid  means urging the other end of said second valve, with
the consequent return of the  lever into engagement with said first lever
45 punch 10 and sensor 14 to their most  whereby said. second lever follows
the 5  elevated positions. Alternatively, the entire  motion of said first
lever to impart up-and- operation  of the apparatus may be  down motion to
said sensor, said first and immediately suspended.                  second
levers being so constructed and When no foreign matter is present over
arranged in relation to each other that said  50 the die so that the sensor
14 completes its  sensor may complete its downward stroke 10  downward
stroke, the first and second limit  earlier than said punch, and detector
means switches 36 and 37 will be successively  effective to cause said
actuator means to activated. In this case the air cylinder 30 is  prevent
the full descent of said punch in the permitted to make continued extension
of  event that said sensor fails to complete the   55 its piston rod 29 and
hence to cause the  downward stroke because of the presence 15  punch 10 to
descend fully onto the fastener  of some foreign matter other than the
stringers 16 over the die 12. The stop blank  fastener stringers between
itself and said 17a can then be affixed to the fastener  die. stringers in
the manner previously set forth    2. Apparatus as claimed in Claim  1,  60
in connection with Figure 1C.           wherein said sensor is in the form
of a 20    The above-described apparatus may be  rectangular plate having
an opening modified in that the punch lever may be  through which said
punch passes upon full actuated by a hydraulic cylinder instead of descent
onto said die. the air cylinder, or an electromagnetic   3. Apparatus as
claimed in Claim 2,  65 clutch may be employed to control the wherein said
sensor includes a support 25  motion of the lever. The limit switches may
portion extending upwardly therefrom, said also be replaced by proximity
switches or  support portion being arranged in side-by- other detector
means.                 side relationship to said punch holder, and wherein
said one end of said second lever is  70 WHAT WE CLAIM IS:-
coupled to said sensor via said support 1. Apparatus adapted for attaching
end  portion 30  stops to fastener stringers comprising a punch carried by
a. punch holder and    4. Apparatus as claimed in Claim 1, 2 or arranged
over a stationary die for up-and- 3, wherein said detector means comprises
a down motion relative to same, a sensor  first switch adapted to be
activated upon   75 arranged over said die for up-and-down  descent of said
sensor to a predetermined 35  motion relative to same, a first lever
degree, and a second switch adapted to be pivotally supported intermediate
both ends activated upon descent of said punch to and coupled at one end to
said punch  another predetermined degree. holder, actuator means coupled to
the    5. The apparatus substantially as herein  80 



other end of said first lever to impart up- described with reference 'to
and as 40  and-down motion to said punch via said  illustrated in the
accompanying drawings. punch holder, a second lever pivotally supported
intermediate both ends and            MARKS & CLERK. Printed for Her
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1,516,859                                      4 causes the air cylinder 30
to retract its  coupled at one end to said sensor, spring piston rod 29 via
the unshown solenoid  means urging the other end of said second valve, with
the consequent return of the lever into engagement with said first lever
45 punch 10 and sensor 14 to their most  whereby said second lever follows
the 5  elevated positions. Alternatively, the entire  motion of said first
lever to impart up-and- operation  of the apparatus may be  down motion to
said sensor, said first and immediately suspended.
second levers being so constructed and When no foreign matter is present
over  arranged in relation to each other that said  50 the die so that the
sensor 14 completes its  sensor may complete its downward stroke 10
downward stroke, the first and second limit  earlier than said punch, and
detector means switches 36 and 37 will be successively  effective to cause
said actuator means to activated. In this case the air cylinder 30 is
prevent the full descent of said punch in the permitted to make continued
extension of  event that said sensor fails to complete the   55 its piston
rod 29 and hence to cause the  downward stroke because of the presence 15
punch 10 to descend fully onto the fastener  of some foreign matter other
than the stringers 16 over the die 12. The stop blank  fastener stringers
between itself and said 17a can then be affixed to the fastener  die.
stringers in the manner previously set forth    2. Apparatus as claimed in
Claim  1,  60 in connection with Figure 1C.             wherein said sensor
is in the form of a 20    The above-described apparatus may be  rectangular
plate having an opening modified in that the punch lever may be  through
which said punch passes upon full actuated by a hydraulic cylinder instead
of  descent onto said die. the air cylinder, or an electromagnetic clutch
may be employed to control the   3. Apparatus as claimed in Claim  2,  65
25   motion of the lever. The limit switches   wherein said sensor includes
a support also be replaced by proximity switches or  portion extending
upwardly therefrom, said other detector means.
support portion being arranged in side-by- side relationship to said punch
holder, and WHAT WE CLAIM  IS:-                     wherein said one end of
said second lever is  70 1. Apparatus adapted for attaching end coupled to
said sensor via said support 30  stops to fastener stringers comprising a
portion. punch carried by a punch holder and    4. Apparatus as claimed in
Claim 1, 2 or arranged over a stationary die for up-and-  3, wherein said
detector means comprises a down motion relative to same, a sensor  first
switch adapted to be activated upon   75 arranged over said die for
up-and-down  descent of said sensor to a predetermined 35  motion relative
to same, a first lever  degree, and a second switch adapted to be pivotally
supported intermediate both ends  activated upon descent of said punch to
and coupled at one end to said punch  another predetermined degree. holder,
actuator means coupled to the    5. The apparatus substantially as herein
80 other end of said first lever to impart up-  described with  reference
to and as 40  and-down motion to said punch via said  illustrated in the
accompanying drawings. punch holder, a second lever pivotally supported
intermediate  both  ends and             MARKS & CLERK. Printed for Her
Majesty's Stationery Office, by the Courier Press, Leamington Spa, 1978
Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
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