
-1- APPARATUS FOR CUTTING CONTINUOUS SLIDE FASTENER CHAIN This invention
relates to an apparatus for cutting a continuous slide fastener chain into
individual fastener product lengths. In the manufacture of slide fasteners,
it is the 5  customary practice to make a continuous chain of a pair of
so-called "stringers" each. consisting of a support tape carrying along a
beaded edge thereof a row of coupling fastener elements, provide
element-free gaps at predeter- mined intervals in and along the beaded
edges of the tape, 10  and cut the fastener chain into individual fastener
lengths. at the gaps thereby providing tape ends which are devoid of
coupling elements for attachment thereon fastener parts such as sliders and
end stops to complete the formation of commercial product fasteners. 15
In the art of cutting a slide fastener chain into individual product
lengths to which the present invention relates, there have been proposed
various machines to this end, a typical example of which is disclosed in
U.S. Patent 2,754,908.  This patent shows a machine comprising a verti- 20
cally movable cutter and an anvil cooperating therewith to    -2- cut the
fastener chain as desired, a pair of feed rolls disposed forwardly of the
cutter and a pair of delivery rolls disposed backwardly of the cutter.  One
of the feed 



rolls is a driven roll and the other is a follower roll 5. normally resting
on the driven roll; the driven and follower rolls coact to feed the
fastener chain. Likewise, one of the delivery rolls is a driven roll and
the other is a follower roll normally resting on the driven roll; the
driven and follower rolls coact to deliver 10 the cut length of the
fastener chain.    While this prior art machine is satisfactory in respect
of delivering the cut length of chain out of the machine, there is
encountered a problem in the feeding of an un-cut chain end from the
feed-roll side to the delivery-roll side where the 15 tape end is curled or
rolled, which is usually the case with fastener chains taken up and store
on a reel.   The reeled fastener chain tends to maintain its curled posture
even after it is unreeled; the chain with the curled end raised advances
and is hence difficult to enter into 20  and through the pair: of delivery
rolls forwardly of the cutter-- and is therefore prone to move away off the
guideway of the machine. It is believed possible by means of the present
invention to provide an improved apparatus which incor- 25  porates
structural and functional features such that an unobstructed space is
temporarily provided on the traveling path of a fastener chain while the
uncut end of the chain is feed to the delivery rolls, thus allowing    -3- 



the uncut end of the chain to be guided properly along the guideway to the
delivery rolls, even though the uncut end of the chain is curled  and thus
raised as the chain advances. 5         It is also believed possible by
means of the present invention to provide an improved apparatus for cutting
a continuous slide fastener chain into individual fastener product lengths
which is relatively simple in construction and effective and efficient in
10  operation. According to the invention, there is provided an apparatus
for cutting a continuous slide fastener chain into individual fastener
lengths which comprises a frame, a guide means secured thereto and defining
a 15   longitudinally extending guideway for guiding the fastener chain to
be cut, an anvil secured to the frame at a downstream end of said guide
means, relative to the direction of travel of the fastener chain, a cutting
punch movable vertically with respect to said 20   guideway and cooperating
with said anvil to cut the fastener chain transversely across an
element-free space provided therein at predetermined intervals, a pair of
vertically opposed upper and lower feed rolls arranged upstream of the path
of movement of said punch 25   to advance the fastener chain to be cut, and
a pair of vertically opposed upper and lower delivery rolls arranged
downstream of the path of movement of said punch to deliver the cut length
of the fastener chain  



-4- out of the apparatus, characterized in that said upper delivery roll is
movable vertically towards and away from said lower delivery roll in timed
interlocking relation to said punch so that said. upper  delivery roll
descends in advance of and ascends in arrear of said puoch. The invention
will be described by way of example with reference to the accompanying
drawings, wherein:- Figure 1 is a side elevation, partly sectional, of 10
an apparatus embodying.the invention.. Figure 2 is a cross-sectional view
taken on the line II-II of Figure 1; Figure 3 is a cross-sectional view
taken on the line III-III of Figure 1; 15      Figure 4 is a perspective
view of the essential parts of the apparatus of Figure 1; Figures 5 through
7 inclusive are side elevational, partly sectional views illustrating the
apparatus in the sequential cutting operation, and 20      Figure 8 is a
plan view of a. segment of a slide fastener chain to be cut. Referring
first to Figure 8, there is shown a segmental portion of a slide fastener
chain hereinafter referred to as fastener chain F which comprises a 25
pair of support tapes T each carrying along their longitudinal inner edges
respective rows of coupling 



elements E which are coupled and uncoupled in the well known manner by a
slider not shown to close and open    -5- the fastener.  The fastener chain
F has a plurality of element-free portions S spaced longitudinally at
regular distances corresponding to a predetermined slide fastener length ,
each element-free portion S being devoid of a 5  group of the coupling
elements E.  The fastener chain F is cut into the slide fastener lengths
along dotted line C extending transversely across the tape T at the
element- free portion S. Turning now to Figure 1, the apparatus 10
embodying 10  the invention generally comprises a frame 11, a guide means
12 secured thereto and defining a longitudinally (horizontally) extending
guideway 13 for guiding the fastener chain F to be cut,. an anvil 14
secured to the : frame 11 at the rearward end of the guide means 12, 15
(that is to say, the downstream end of the guide means 12 'relative to the
direction of feed of the fastener chain F,) a cutting punch 15 vertically
movable and cooperative with the anvil 14 to cut the fastener chain F in a
manner to be described, a pair of vertically 20   opposed feed rolls 16, 17
arranged forwardly (that is .       to say, upstream relative to the
direction of feed of the fastener chain F) of the path of movement of the
punch 15 to advance the chain F to be cut, and a pair 



of delivery rolls 18, 19 arranged rearwardly (that is 25   to say,
downstream relative to the direction of feed of the fastener chain F) of
the path of movement of the punch to deliverthe cut length of the chain F
out of the apparatus 10..    -5a- More specifically, the cutting punch 15
is secured by bolt 20 to a punch holder 21 which is movably mounted in a
casing.22 integrally formed with an upright frame member 23.  The punch
holder 21 is moved vertically by 5     a piston rod 24 which i.s in turn
actuated by a  cylinder 25.  The cutting punch 15 may be sharply edged as
shown,. or dull headed..  A horizontal arm 26 is connected at one of its
ends to the piston rod 24 and provided at the other end with an adjusting
screw 27 which is engageable 10      with a microswitch-energized sensor
28.  Engagement of the screw 27 with the sensor 28 changes the direction of
drive of the cylinder 25 and simultaneously actuates the drive feed roll 16
upon a lapse of a predetermined length of time.  A pair of oppositely
spaced vertical support 15      bars 29, 30 is movably mounted in the
casing 22 in parallel relation to    -6- 



the punch holder 21.  The bars 29,30 are interconnected at their lower ends
by a pin 31 on which the delivery pres- sure roll 19 is rotatably mounted.
A horizontal support member 32 is fixedly connected between the support
bars 5  29 ,30 and above the pressure roll 19.  The support member 32 is
engageable with a pin-member 33 extending horizon- tally:from the punch
holder 21 adjacent to the punch 15. With descending movement of the punch
holder 21, the support bars 29,30 descend under their own gravity together
1.0 with the pressure roll 19.  To assure this self descending of the bars
29,30, it is preferable to provide a compres- sion spring 34 to bias the
support member 32 positively downwardly.  The bars 29,30-descend until the
pressure roll 19 comes into abutting  engagement with the mating 15
delivery roll 18, gripping therebetween the length of the. fastenerchain F
that has been cut apart.  To avoid the application of excessive pressure of
the bars 29,30 and. the pressure roll 19 onto the fastener chain F, there
is Provided an adjusting screw 35 in confronting relation to 20  and
engageable with the top surface of the casing 22 so that the screw 35 can
control the descending stroke of the bars 29,30, hence the pressure roll
19.  It is to be noted that with the pressure-delivery roll 19 and the
cutting punch 15 both held in their respective uppermost positions, 25  the
lower end surface of the roll 19 lies lower by distance than the tip or
lower end surface of the punch 15 as better shown in Figures 2 and 5.  The
delivery rolls 18 and 19 are provided centrally with peripheral grooves 18'
and 19' respectively which are in registry and which are 



-7-         - dimensioned to receive the coupled rows of fastener ele-
ments. E of the chain F, as better shown in Figures 2 and 4, for purposes
well known. The guide means 12 referred to above consists of 5  an upper
guide plate 12a and a lower guide plate 12b which are  spaced apart. to
permit the passage of the fastener tapes T and are provided centrally with
longitudinal grooves 12c and 12d dimensioned to received the coupled rows
of fastener elements E during travel thereof along 10  the guideway 13.  As
shown in Figures 3 and. 4, the upper feed roll 17, which is disposed for
abutting engagement with the upper face of the fastener tapes T, consists
of a pair of identical idler rolls 17a and 17b which are spaced apart in
opposition by a.distance large enough to 15  receive therebetween a
narrowed.extension 12a r of the upper guide plate 12a.  This extension 12a'
is bifurcated to form a cutout groove 12a" for the reception therein of a
control prong 36 to be hereafter described.  The lower feed roll 16, which
is normally driven clockwise by a 20  source not shown, is provided
centrally with an annular peripheral groove 16a having a width
substantially equal. to the spacing between the pair of opposed upper rolls
17a, 17b and so dimensioned as to receive a narrowed exten- sion 12b' of
the lower guide plate.12b.  The lower and 25  upper feed rolls 16,17 are
arranged so as to engage the 



fastener tapes. T adjacent to the rows of elements E of the fastener chain
F. The control prong designated at 36 is integral with and extends
downwardly from the forward end of a control    -8. - lever member 37 which
is pivotally connected by a pin 38 to an upright support 39 extending from
the guide means 12 as shown in Figure 1.  The pin 38 is journalled in a
lon- gitudinally elongated aperture 40 within which the lever 5 member 37
is allowed to move relative to the upright sup- port 39.  There is provided
a tension spring 41 spanning between the rearward end of the control lever
member 37 and the upright support 39 and normally biasing the lever 37 in
the clockwise direction about the pin 38, as viewed 10  in the drawings, so
that the control. prong 36 is urged to plunge through the cutout groove
12a" of' the upper guide plate 12a and further into the guide groove 12d of
the lower guide plate 12b.  During advancing movement of the fastener chain
F, therefore, the control prong 36 is pres- 15. sed on the rows of fastener
elements E until arrival of the element-free gap or space S of the chain F,
and then. tilts to engage in the space S between the opposed tapes T and
thereafter comes into abutting engagement with the rearward end of the
space S defined by the terminal element 20  E' (Figure 8) of the row of
elements E.  At this point, the control prong 36 is pulled by advancing
chain F to 



move longitudinally a limited distance definedby the length of the
elongated aperture 40.  Arrangements must be made so as to ensure that the
fastener chain discontinues 25  its travel immediately the pin 38 reaches
the rearward end of the aperture 40.  Such arrangements are implemented by
a control mechanism which comprises a stopper 42 and a contact strip 43
which is engageable with a microswitch sensor 44, the stopper 42 and the
contact strip 43 being    -9- both secured to a support member 45 extending
upright from the rear end of the lever 37, and the sensor 44 being mounted
on the upright support 39. Immediately upon arrival of the control prong 36
at the rearward end of the space S 5 of the fastener chain F, the contact
strip 43 hits the microswitch 44 which in.turn sends a signal to stop the
rotation of the drive feed roll 16 and at the same time, to start
descending movement of the punch 15.  Such con- trol mechanisms are well
known and hence will require no 10  further description.. In order to lift
the control prong 36 to bring this up again onto the rows of fastener
elements E after the fastener chain F has  been cut to provide a slide
fastener length of-the chain, there is provided an arm member 46 15 having
a locking prong 47 and extending upwardly from the lever 37 adjacent to the
control prong 36, which arm member 46. is adapted to releasably engage a
hook member 48 accom- 



modated in a recess 49 formed in the punch holder 21.  The hook.member 48
has a hook end 50 complimentary in shape 20  with the locking prong 47 and
is spring-biased so that the hook member 48 during descending movement can
resiliently retract in contact with the arm member 46 via prong 47 and..
hook 50.  As the hook member 48 ascends with the punch holder 21, it hooks
and lifts the arm 46 until the lever 25  37 assumes its'position
substantially in parallel with the guideway 13, i.e. the line of passage of
the fastener chain F.  At this point, the lever 37 is retracted toward the
left as viewed in drawings by means of a tension spring 51 supported
between the lever 37 and the upright support    - 10 - 39, thereby
releasing the arm member 46 from the hook member 48.  The control prong 36
then is urged downwardly by the spring 41 to ride again on the rows of
elements E of the fastener chain F. In this position, the rear wall 5
surface 36' of the control prong 36 lies importantly behind the point of
contact between the feed rolls 16 and 17. The operation of the apparatus 10
thus constructed will now be described with reference to Figures 5, 6 and
10  7. The cycle of operation begins with the engagement of the control
prong 37 in the element-free space S of the fastener chain F, whereupon the
feeding movement of the chain F is discontinued to position its cut-line C
in 



registry with the path of the cutting punch 15 as shown- 15  in Figure 5.
The punch 15 now descends with the pressure delivery roll. 19 until the
latter engages the drive deliv- ery 18 which is in rotation.  This will
momentarily give tension to the fastener chain F at its 'space portion S so
that this portion is held taut to ensure straight and 20  sharp cutting
exactly at right angles to the length of the chain F along the cut-line C.
This cutting is effected, as shown in Figure 6, by the punch 15 which
arrives in arrear of the roll 19 at the point of contact with the chain F.
The length of fastener chain F thus cut is with- 25  drawn by the delivery
rolls 18,19 out of the apparatus 10. This is followed by the ascending of
the punch 15 which takes place in advance of the roll 19.  As the punch 15
ascends, the arm member 46 is lifted in engagement with the hook member 48
until the lever 37 lies substantially    -11- in parallel with the
horizontal path of the fastenerchain F and hence the control prong 36 is
disengaged from the space S, as shown in Figure 7.  The lever 37 is then
re- *    tracted by an extension spring 51 to bring the control 5  prong 36
up again on the rows of element E, in which posi- tion the rear. wall
surface 36' is arranged to liebehind the point of contact of the feed rolls
16,17, so that the prong 36 holds the chain F flat against buckling,
thereby ensuring normal chain travel.  Since the upper delivery 



10  roll 19 ascends following the punch 15 and is kept clear out of the
path of the ensuring fastener chain F to be cut, the latter is allowed to
proceed without interference even if it is curled up.  Where the fastener
tapes T are made of thermoplastic fibers, the head of the punch 15 may be -
15 flattened so that when it co-acts with the anvil 14, the tapes T thereby
cut undergo crystallization so that the resulting cuts may be clean without
burrs.    ! 111 1111111 - 12- Claims:- 1.  An apparatus for cutting a
continuous slide fastener chain into individual fastener lengths which
comprises a frame, a guide means secured thereto and defining a
longitudinally extending guideway for guiding 5   the fastener chain to be
cut, an anvil secured to the frame at a downstream end of said guide means,
relative to the direction of travel of the fastener chain,. a cutting punch
movable vertically with respect to said guideway and cooperating with said
anvil to cut the 10  fastener chain transversely across an element-free
space provided therein at predetermined intervals, a pair of vertically
opposed upper and lower feed rolls arranged upstream of the path of
movement of said punch to advance the fastener chain to be cut, and a 15
pair of vertically opposed upper and lower delivery 



rolls arranged downstream of the path of movement of said punch to deliver
the cut length of the fastener chain out of the apparatus, said upper
delivery roll being movable vertically towards and away from said 20  lower
delivery roll in timed interlocking relation to said punch so that said
upper delivery roll descends in advance of and ascends in arrear of said
punch. 2. An apparatus according to claim 1, further including a control
prong releasably engageable with 25 the fastener chain and positioned
behind the point of contact between said feed rolls during advancing move-
ment of the fastener chain.    -13- 3.  An apparatus according to claim 1
or 2., wherein said upper delivery roll is movable away from said lower
delivery roll by a distance sufficient to provide unobstructed passage for
the fastener chain. 5         4.  An apparatus substantially as described
--with reference to and as illustrated in the accompanying drawings.    


