
A METHOD AND APPARATUS FOR SECURING BOTTOM END STOP TO FASTENER   CHAIN
This invention relates to a method and an apparatus for securing a bottom
end stop to an indefinite length of fastener chain. Hithertofore, in order
to continuously and auto- 5   matically secure a bottom end stop to one end
of each element portion of an indefinite length of fastener chain having
alternately engaging element portion and space portion formed thereon, a
stopper is protruded into a selected one of the space portions of the chain
while 10 the chain is moving at a high speed to arrest the movement of the
chain, a separately formed bottom end stop is transferred to and positioned
at the end of a selected one of the element portions of the chain which is
standing still and the bottom end stop is then driven into the 15  chain by
a press or the like to be secured to the chain in bent condition. Such
method is disclosed in U.S. Patent No. 2,096,685. However, the prior art
method has the disadvantage that in order to arrest the movement of the
fastener chain 20  moving at a high speed, the stopper is protruded into a
selected space portion on the fastener chain to cause the stopper and the
engaging fastener elements upstream of the space portion to abut against
each other to thereby halt the movement of the chain and thus, the engaging
25 fastener elements frequently tend to cause splitting resulting in
interruption of the operation. And according    to the above-mentioned
prior art method, since the 



fastener chain halts its movement when the engaging elements upstream of
the space portion resiliently strike against the stopper, the ultimate
halting 5   position of the engaging elements can not be easily adjusted
and as a result, the bottom end stop is frequently secured to the end of
the element portion in a position other than the predetermined position.
According to a first aspect of this invention, in 10  order to secure a
bottom end stop to an indefinite length of fastener chain including
alternately a space portion where elements are removed and an engaging
element portion, a chain stopper is protruded into the space portion
downstream of a selected one of said 15  element portions while the
engaging element portions of the fastener chain fed on the machine base are
being slidably guided at the opposite side edges of the element portions to
arrest the movement of the fastener chain, the space portion or the element
portion down- 20  stream of the space portion is resiliently pressed down
and held by an element stopper, the chain stopper is pulled out of the
space portion to thereby allow the chain to move until the end of the
engaging element portion upstream of the space portion abuts against the 25
element stopper and driving a bottom end stop into the end of the element
portion upstream of the space portion to thereby prevent the chain from
splitting due to the    abutment by the chain stopper and hold down the
most downstream element in the element portion in a pre- determined
position to thereby always secure the bottom 



end stop in a predetermined position of the fastener 5   chain. According
to a second aspect of the invention there is provided a method for securing
a bottom end stop to an indefinite length of fastener chain including
alternately space portion where elements are removed and engaging 10
element portion comprising the steps of protruding a chain stopper into the
space portion downstream of one of said element portions while slidably
guiding the engaging element portions at the opposite edges of the element
portions of the fastener chain being fed to 15 arrest the movement of the
fastener chain, resiliently holding down said space portion of the element
portion downstream of the space portion by an element stopper, pulling said
chain stopper out of said space portion to thereby allow the fastener chain
to move until said en- 20 gaging element portion upstream of said space
portion abuts against said element stopper and securing a bottom end stop
to the end of said element portion upstream of the space portion. According
to a third aspect of the invention there 25 is provided an apparatus for
securing a bottom end stop to an indefinite length of fastener chain
comprising means for feeding an indefinite length of fastener chain
having alternately space portion where elements are removed and engaging
element portion on a machine base, a chain guide mounted on said machine
base for slidably guiding said engaging element portions of the chain being
5   fed at the opposite side edges of the element portions, 



a chain stopper provided to protrude from a position below said machine
base into said chain guide, a spring- loaded element stopper provided in a
position above said machine base for descending towards to a position down-
10  stream of said chain guide, a punch holder provided adjacent to said
element stopper above said machine base for descending together with said
element stopper, a bottom end stop driving punch supported on said punch
holder and a bottom end stop holding means provided 15  below said punch
for retracting when the punch descends. The invention will be described by
way of example referring to the accompanying drawings in which one
preferred embodiment of the invention is shown. In the drawings:- 20
Figure 1 is a schematic perspective view of the whole of an apparatus
embodying the present invention; Figure 2 is a cross-sectional view of the
apparatus shown in Figure 1; Figure 3 is similar to Figure 2, but shows the
25  apparatus in a different operative position; and Figures 4 to 7 are
fragmentary views showing the operation of the chain stopper and element
stopper in    -5 - which Figures 4a,5a,6a,and 7a are plan views and Figures
4b,5b,6b and 7b are cross-sectional views taken along line b - b of Figures
4a,5a,6a and 7a, respectively. Figures I and 2 schematically show the
entire 5   apparatus.  A chain guide 4 is fixedly secured to the top of a
machine base 2 and an indefinite length of fastener 



chain 6 including alternately engaging element portion 6a and space portion
6b is moved through the chain guide 4 in the arrow direction by means of
transfer means (not 10  shown)  The chain guide 4 has a tape guide portion
4a and an element guide portion 4b which is adapted to slid- ably guide the
opposite side edges of the fastener elements of the chain. Provided below
the chain guide 4 is a chain stopper 15 10 adapted to project upwardly
through an opening 8 formed in the machine base 2. That is, the chain
stopper 10 is pivoted at the lower end thereof to a pivot pin 14 which is
in turn secured to the horizontal portion of an L-shaped guide 12 below the
machine base 2 and the 20 L-shaped guide 12 is normally pulled upwardly by
a spring 16 anchored to the machine base 2 and to the guide 12. The chain
stopper 10 is normally urged to abut against the stopper 20 on the machine
base 2 by means of a spring 18 extending between the stopper 10 and machine
base 2. 25 The raised position of the L-shaped guide. 12 and accordingly,
the upwardly projected position of the chain    -6- stopper 10 is limited
by the engagement between the L-shaped guide 12 and a stopper 22 on the
machine base 2 and in this upwardly projected position, the upper end of
the chain stopper 10 abuts against the under- 5   surface of the chain
guide 4.  The projection and retraction of the chain stopper 10 through the
opening 8 is effected by pushing and releasing the upper end of the
vertical portion 12a of the Ir-shaped guide 12 



respectively by a chain stopper pushing-down means 10 74 as will be
described hereinafter. A stationary frame 24 is provided above the machine
base 2 and has a horizontal rotary shaft 26 journalled therein to be driven
by a motor (not shown). A boss 28 is secured to one end of the rotary shaft
26 15  coaxially with the shaft.   The boss 28 has one end of an. eccentric
and horizontal pin 30 rotatably secured thereto and links 32 and 34 are
rotatably supported at one end thereof in an intermediate position and at
the other end of the pin 30, respectively. The other end of the 20 link 34
is connected through a pin 36 to a punch holder    38 which is provided
within the stationary frame 24 for upward and downward novement therein and
the other end of the link 32 is connected through a pin 40 to the upper end
of a punch 42 which is provided between the stationary frame 5 24 and punch
holder 38 for upward and downward movement. A folding punch 44 is provided
below the punch 42 in vertical . alignment therewith and adapted to.slide
upwardly and down- wardly and the folding punch 44 is formed at the upper
end thereof with an engaging projection 44a adapted to engage 10 in a
mating recess 38a formed in the punch holder 38 so that the folding punch
44 is held in position by the punch holder 38. The lower end of the
stationary frame 24 supports a bender 46 for slidable horizontal movement
and the bender 15 is normally biased towards the folding punch 44 by a
compressed spring 50 held between the bender and a spring holder 48 secured
to the stationary frame 24. The die 46a of the bender 



46 is adapted to receive thereon successive bottom end stops 52 each of
which is formed by cutting off and bending a 20 portion cut from an
indefinite length of flat square wire by the coaction of a cutter and the
punch (not shown) each time the punch holder 38 descends. When the punch
holder 38 descends the bender 46 is retracted against the force of the
spring 50 by a cam mechanism (not shown) provided between the 25 punch
holder 38 and bender 46 and.the folding punch 44 grips the bottom end stop
52 on the die 46a and drives the same into the chain 6 on the machine base
2. Provided between the punch holder 38 and a cover 54 secured to the
stationary frame 24 is a guide 56 for upward 30 and downward slidable
movement and a compression spring 60 is interposed between the upper end of
the guide 56 and a plate 58 secured to the top of the stationary frame 24
to urge the guide 56 downwardly. The guide 56 is formed in an intermediate
position between the opposite ends thereof with 35  a slot 56a for loosely
receiving a pin 62 secured to the punch holder 38. Secured to the lower end
of the guide 56 is a U-shaped element stopper 64 which includes a front
portion 68 formed on the undersurface thereof with a notch    66  for
passing the fastener elements on the chain 6 there- through, a rear portion
70 having the plain undersurface and an intermediate portion 72 connecting
the portions 68, 70 together. As more clearly shown in Fig. 2, the element
stopper 5 64 is disposed downstream of and adapted to descend to a position
adjacent to the chain guide 4 and the inner side face 70a of the rear
portion 70 which forms element stopper is in vertical alignment with the
outer side face 44b of the 



folding punch 44. 10         The punch holder 38 has in a lower portion
thereof an L-shaped arm 74 secured thereto for vertical movement with the
punch holder and the vertical portion of the arm is in vertical alignment
with the vertical portion 12a of the L-shaped guide 12 to provide a
pushing-down means for the 15 chain stopper 10. With the above-mentioned
construction and arrangement of the components of the apparatus, the
operation of the apparatus will now be described. The indefinite length of
fastener chain 6 is moved on the machine base 2 by a feed 20 mechanism (not
shown). While the element portion 6a of the chain 6 is being passed over
the chain stopper 10, the chain stopper 10 is in abutment against the
fastener elements  on the undersurface of the tape under the pushing up
force of the spring 16 as shown in Figs. 4a and 4b. And the punch holder 25
38 is held in the raised position as shown in Fig. 1 whereby both the
element stopper 64 and folding punch 44 are similarly raised up. The chain
6 continues to move until the space portion 6b reaches over the chain
stopper 10 whereupon the chain 30 stopper 10 protrudes upwardly through the
clearance between the left- and right-hand tape portions of the space
portion 6b and is engaged by the leading element of the engaging element
portion 6a' upstream of the space portion 6b whereby the chain stopper 10
is pivoted about the pin 14 in the chain 35  feed direction against the
force of the spring 18 as shown in Figs. 5a and 5b and the movement of the
chain is stopped. At this time, a plurality of elements in the engaging
element portion 6a' abutting against the chain stopper 10 are guided   



on the opposite side  edges thereof by the chain guide 4 and thus, the
chain is prevented from.splitting.  And when the chain stopper 10 is
pivoted as shown in Fig. 5b, a limit switch (not shown) in abutment against
the chain stopper 5 10 is actuated to energize a motor (not shown) which in
turn rotates the rotary shaft 26 whereby the punch holder 38 connected
through the pin 30, link 34 and pin 36 to the boss 28 at the end of the
rotary shaft 26 and the punch 42 connected through the pin 30, link 32 and
pin 40 to the boss 10  28 are caused to descend, respectively and at the
same time., the L-shaped arm 74 secured to the punch holder 38 and the
guide 56 biased downwardly under the force of the spring 60 also descend in
unison. At this time, the cutter and punch (not shown) on the punch holder
38 cut a length portion 15  corresponding to one bottom end stop 52 off an
indefinite length of flat square wire and then bend the cut portion on the
die 46a on the bender 46 to produce the bottom end stop. As the punch
holder 38 descends, the guide 56 also descends whereupon the element
stopper 64 at the lower end 20  of the guide 56 resiliently holds down the
element portion 6a positioned downstream of the space portion 6b of the
chain 6 the movement of-which has been stopped by the chain stopper 10 and
has the bottom end stop 52 secured thereto.already and at the same time,
or.after a slight time lag, the vertical 25  portion of the L-shaped arm 74
pushes the vertical end portion of the L-shaped guide 12 to disengage the
chain stopper 10 from the space portion 6b (Fig. 3).  At this time, the
chain moves a small distance (about 6 - 10 mm) under the tension on the
chain and the leading element of the element portion 30  6a' upstream of
the space portion 6b abuts against the stop face 70a of the element stopper
64 to arrest the movement of 



the chain (Figs. 6a and 6b). Thus, the end of the element portion 6a to
which the bottom end stop 52 is to be secured is positioned in a
predetermined proper position. And at this 35  time, the folding punch 44
holds the bottom end stop 52 formed and held on the bender 46 and the
bender 46 is then retracted by the cam mechanism (not shown). Furthermore,
as the.punch holder 38 descends, the punch 42 presses against the head
-10- of the folding punch 44 to secure the bottom end stop 52 held at the
lower end of the folding punch 44 to the end of the element portion 6a on
the chain 6 (Figs. 7a and 7b). At this time, the links 32 and 34 are at the
lower dead 5 point. As the rotary shaft 26 further continues to rotate, the
punch holder 38, L-shaped arm 74, guide 56, folding punch 44 and punch 42
ascend and at the same time, the chain stopper 10 also ascends to return to
the initial position whereupon the rotation of the shaft 26 ceases. By
repeating 10 the operation sequence as described hereinabove, the
successive bottom end stops can be automatically secured to the ends of the
successive element portions of the indefinite length of fastener chain. In
the illustrated embodiment, although the element 15  stopper 64 is designed
to press against the element portion 6a downstream of the space portion 6b,
the element stopper may be designed to press against the space portion 6b
itself. As clear from the foregoing description on the embodi- ment of the
invention, according to the present invention, 20 in order to secure the
bottom end stop to the indefinite *    length of fastener chain, the
elements of the chain are 



slidably guided and the element portions are caused to abut against the
chain stopper to arrest the movement of the chain and thus, when the chain
is stopped, the chain is prevented 25 from splitting and furthermore, since
the stop position of the elements is determined by the element stopper
after the termination of the movement of the chain, the position of the end
of the element portion to which the bottom end stop is to be secured is
properly determined to thereby eliminate 30 the possibility of production
of unacceptable goods.    - 11 - CLAIS: 1.   A method for securing a bottom
end stop to an in- definite length of fastener chain including alternately
space portion where elements are removed and engaging element portion
comprising the steps of protruding a 5   chain stopper into the space
portion downstream of one of said element portions while slidably guiding
the engaging element portions at the opposite edges of the element portions
of the fastener chain being fed to arrest the movement of the fastener
chain, resiliently 10  holding down said.space portion or the element
portion downstream of the space portion by an element stopper, pulling said
chain stopper out of said space portion to thereby allow the fastener chain
to move until said en- gaging element portion upstream of said space
portion 15  abuts against said element stopper and securing a bottom end
stop to the end of said element portion upstream of the space portion. 2.
A method as claimed in claim 1 in which said 



arresting of the movement of the fastener chain by pro- 20  trading said
chain stopper into said space portion is resiliently effected. 3.   A
method as claimed in claim I or 2 in which said protruding said chain
stopper into said space portion is effected by resiliently abutting said
chain stopper on 25  the undersurface of the tape of said fastener chain
under the pushing of force while said fastener chain is being fed.    - 12
- 4.   An apparatus for securing a bottom end stop to an indefinite length
of fastener chain comprising means for feeding an indefinite length of
fastener chain having alternately space portion where elements are removed
and 5   engaging element portion on a machine base, a chain guide mounted
on said machine base for slidably guiding said engaging element portions of
the chain being fed at the opposite side edges of the element portions, a
chain stopper provided to protrude from a position below said 10  machine
base into said chain guide, a spring-loaded element stopper provided in a
position above said machine base for descending towards to a position down-
stream of said chain guide, a punch holder provided adjacent to said
element stopper above said machine base 15 for descending together with
said element stopper, a bottom end stop driving punch supported on said
punch holder and a bottom end stop holding means provided below said punch
for retracting when the punch descends. 5.    An apparatus as claimed in
claim 4 in which said 



20 chain stopper is provided to upwardly protrude through an opening
provided in said machine base by a resilient means. 6.    An apparatus of
claim 4 in which said chain stopper is resiliently urged toward the
upstream side of the 25  feeding of said fastener chain. 7.    An apparatus
as claimed in claim 5 in which said chain stopper is provided on a guide
means below the machine base which is upwardly forced by said resilient
- 13 - means, and said chain stopper is retracted from said chain guide by
pushing down said guide means by an arm secured to said punch holder. 8.
An apparatus as claimed in claim 4 in which said 5   element stopper is
U-shaped and includes a front portion having elements guide notch on the
undersurface thereof, a rear portion having an element stopper surface on
the inner side thereof and an intermediate portion connecting said front
and rear portions together. 10  9.    An apparatus as claimed in claim 4 in
which said element stopper, said punch holder, said bottom end stop driving
punch and said bottom.end stop holding means are provided on a common
stationary frame. 10.   An apparatus as claimed in claim 9 in which said 15
element stopper, said punch holder and said bottom end stop driving punch
are actuated by a common drive means.    


