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This invention relates to improvements in slide fastener
manufacture, and more particularly to improved ap-
paratus for the quantity production of measured lengths
of individual fastener chain, characterized by element-
free spaces or gaps at the ends thereof, from a so-called
continuous fastener chain.

According to present practice, measured lengths of slide
fastener or zipper chain are produced by severing them
in succession, or as needed, from a long length of con-
tinuous  fastener chain supplied in roll form: Since
continuous fastener chain consist of two interengaged
fastener tapes carrying unifermly spaced fastener ele-
ments continuously throughout the entire length of their
adjacent edges, it becomes necessary to remove a small
number of the fasiener elements at or adjacent the ends
of the measured lengths of fastener chain for the nu-
mercus applications of such chain requiring element-free
extensions at the ends thereof, or an element-free gap
adjacent one end, as necessary, for example, to apply
end-stops and/or separators and to provide space for a
needle to be safely passed through the tapes where such
are attached by sewing at their ends.

While it is of course possible manually to remove the
fastener elements as required from the measured lengths
of fastener chain following their production, such is an
extremely slow and tedious operation. Accordingly, ap-
paratus has been devised for this purpose, one such ap-
peratus being disclosed. and claimed in Soave applica-
tion Serial No. 375,437, filed August 20, 1953, now Pat-
ent No. 2,752,997, dated July 3, 1956. Although such
apparatus have greatly simplified and  speeded up the
operation of removing the fastener elements as required,
they operate on the principle of removing the elements
at a location along the length of the fastener chain feed-
ing from the roll, which is spaced from the free end
thereof in the direction of said roll a distance equal to
or a multiple of the length of the individual fastener
chains being produced, and of thereupon severing the
measured lengths from the free-end portion of the chain.
Thus, in addition to requiring two punches, i. ¢: an ele-
ment-removing punch and a fastener chain cut-off or
severing punch, which are physically spaced from one
another an exact predetermined distance apart, analysis
will show that the prior apparatus, for successful opera-
tion in respect to accuracy of length of the individual
fastener chains being produced, and accuracy in the lo-
cation of the element-free portions or gaps thereof, re-
quire precise synchronism of the spaced punches and
an extremely close control of the rate of feed of the
fastener chain moving therebetween.

The prior apparatus are also open to the objection that
they fail to take into account the need for the element-
removing punch hitting a certain number of the fastener
elements in the exact manner that all the elements struck
will be cut through and removed in their entirety. For
example, unless said fastener elements are properly po-
sitioned with respect to the path of the punch, it may
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happen that the punch will cut through the middle of
the endmost element or elements of the group being. op-
erated on, with the result that only half of said element
orelements is removed, leaving the other half remaining
on the tape to serve no useful purpose and possibly to
interfere with the required slider or end stop actuation.

With the above in mind, it is a main object of the
present’ invention to provide improved and simplified
apparatus for producing measured lengths of individual
slide fastener chain having element-free portions at or
adjacent the ends thereof from continuous fastener chain.

A further main object of the invention is the provision
of apparatus of the stated character which, by combining
the element-removing and fastener-chain severing
punches into a single operating unit, aveids the require-
ment of such punches being precisely synchronized in
operation, as when. they are physically separate and
spaced from one another.

Another important object of the invention is the pro-
vision of apparatus as stated above, which also incor-
porates means for insuring that the element-removing
punch will invariably hit or strike the clements to be
removed in the exact manner as to insure complete re-
moval of the endmost element or elements, as distinguished
from cutting through such element or elements so as. to
leave a portion thereof still attached to.the fastener tape.

A still further object of the invention is the provision
of apparatus for the quantity production of measured
lengths of individual fastener chain having: element-free
portions or gaps at predetermined locations along. the
length thereof from continuous fastener chain supplied
in roll form, characterized in that the punches for remov-
ing the fastener -elements and for cutting off successive
measured lengths of fastener chain are combined so as.
to operate. in. unison; and by a means for feeding the
continuous. fastener chain. intermittently to said punches
which- is highly. positive in its action because of. its
ability to impart feed motion to the chain tapes at loca-
tions physically close to said punches.

Yet another object of the invention is the provision of
apparatus particularly adapted to produce from indeter-
minate lengths of continuous fastener chain individual
fastener lengths of such chain having an. element-free.
extension at.one end, usually the bottom end of the fas-
tener, and an element-free gap between the elements
which is located adjacent the other end of the fastener
at a point where the needle passes through the fastener
tapes in securing them to a garment waistband, for ex-
ample,

The above ‘and other objects and advantages of ap-
paratus-according to the invention will appear from the
following detailed description thereof, reference being had
to the accompanying drawings illustrating alternate forms
which 'such apparatus may take, in which:

Fig. 1 is a broken-away, part-sectional front elevational
view of one form of apparatus for producing measured
lengths. of fastener chain, each having an element-free
space of extension at one end thereof and a short-length
element-free needle gap adjacent its other end, from an
indeterminate length of -continvous fastener chain sup-
plied in roll form in accordance with the present in-
vention;

Fig. 2/ is an end view, partly in section, looking into
the left end of Fig. 1 with the roll or drum on which the
continuous fastener chain is supplied being removed,
the view illustrating the means for drawing off measured
lengths of the- chain intermittently from the drum;

Fig. 3 is a perspective detail view illustrating the ele-
ment-removing and fastener chain severing punches com-
bined' as an operating unit according to the invention;



Fig. 4 is a section taken along line 44 of Fig. 1, illus-
trating certain details of the presser foot;

Fig. 5 is a front elevation corresponding generally to
Fig. 1, but illustrating another form of apparatus accord-
ing to the invention;

Fig. 6 is a part-sectional view taken along line §—6
of Fig. 5; and

Fig. 7 is a perspective view of a portion of another

modified apparatus according to the invention, which is
characterized by a belt-type chain feeding means which
actively feeds the chain up to the point at which it is
engaged by the fastener-chain severing punch, the view
in the interest of clarity omitting the punch assembly and
the locating pin and presser foot associated therewith.
- Referring to Figs. 1-4, inclusive, illustrating one form
of apparatus according to the invention, reference nu-
meral 16 designates a bed or table supported on legs 11,
12 and supporting forwardly angled standards 13, 14
(Fig. 2) mounting bearings 15a, 15b journaling a longi-
tudinally extending main shaft 16 which is continuously
driven by power means (not shown). Preferably, the
main shaft has a center crank 17 adapted, through con-
necting rod 18, to impart reciprocating motion to a ram
19 carrying a punch assembly (Fig. 3) consisting of
punches 20, 21, of which the punch 20 is longitudinally
disposed and the punch 21 is transversely disposed.

While the arrangement of punches may vary, depend-
ing on the number and distribution of the element-free
spaces desired, the punch arrangement illustrated is that
capable of severing from a continuous fastener chain
measured lengths of slide fastener or zipper chain, each
having a short length element-free gap located adjacent
one end, usually the upper end, of the fastener chain and
an element-free extension at the other or bottom end
thereof, as disclosed in Soave application Serial No.
381,553, filed September 22, 1953, now Patent No.
2,708,968. Accordirgly, the element-removing punch 20
comprises a shorter blade 20a for removing but the small
number of elements necessary to form the short-length
gap at the upper end of the fastener chains being pro-
duced, and a longer blade 20 for removing the larger
number of elements necessary to produce the element-
free extension at the bottom end of the next adjacent one
of the fastener chains being produced, and said punch
blades are moreover spaced from one another a distance
20c equaling the length of chain occupied by a small
number of fastener elements, i. e. two or three inter-
engaged elements, with the result that a small number of
fastener elements are retained on the fastener chains be-
tween the short-length gap formed by the action of the
punch blade 28¢ and the larger element-free space in
advance thereof, as formed by the action of the punch
blade 20b. The term “element-removing punch” (or
punches) as used throughout the specification and claims
means a punch or punches of the type capable of cutting
away the interengaged coupling heads of the fastener
elements struck thereby and hence does not necessarily
imply a complete removal of said elements from the
fastener-chain tapes as would also involve removal of the
clamping-jaw ends of the fastener elements from the tape
beads.

The punch arrangement is further such that the afore-
said punch 21 is mounted in the space 20c between the
blades of the punch 20 and that it is mechanically affixed
to said punch 20 and operates in unison therewith. The
width of the punch 21 is greater than the width of the
fastener chains being produced, and its lower end is
tapered and terminates in a cutting edge 214, which is
raised slightly from the lower cutting edges of the punch
blades 20a, 205 of the punch 20.

Mounted to the upper side of the bed 10 and disposed
directly below the punch assembly 20, 21 is a fixed die-
block 22. The top surface of this die block intersects the
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path of travel of the cutting edges of the punch blades
20a, 20b and said die-block is accordingly provided with
vertical through passages 23, 24 both to permit said
punch blades to enter same to the depth necessary for
them to complete their respective strokes, and also to
permit the elements removed from the chain tapes to pass
to a collecting receptacle mounted, for example, in or to
the bed just below the die-block. The aforesaid top sur-
face of the die-block is at the level of the cutting edge
21a of the transverse punch 21 when the latter is at the
lowermost limit of its siroke, and hence serves as a fixed
abutment 25 against which said edge strikes in pstform-
ing its cutting function.

Assuming that a length of continucus fastener chain

5 feeding across the top surface of the die-block 22 is held

stationary thereagainst during the interval that the punch
assembly 26, 21 moves into operative contact therewith,
and that the fastener chain is so registered with the longi-
tudinal punch 28 that the interengaged coupling heads of
the fastener elements thercof are vertically aligned with
said punch, it becomes obvicus that, in partaking of its
working stroke, said punch assembly effects removal of
a small number of the fastener elements located a smail
distance to the chain-supply side of the line of the cutting
edge 21a of the transverse punch 21, simultaneously
therewith effects removal of a greater number of the
elements starting at said transverse line and extending to
the other side of said line, and thereupon severs a length
of the chain on a line corresponding to said cutting-edge
line. Assuming further that an accurately measured
length of chain is fed to the punch assembly in the inter-
val between the working strokes thereof, it also becomes
obvious that each actuation of said punch assembly re-
sults in the production of a measured length of chain
characterized by an element-free extension at its trailing
or bottom end, and an element-free gap adjacent its
leading or top end (the latter resuviting from the next
preceding stroke of the punch assembly).

Continuing experience with punch mechanisms for re-
moving small numbers of fastener elements from a con-
tinuous fastener chain reveals it to be imperative that the
element-removing punch strike the group of elements to
be removed in such manner that the endmost element or

5 elements of the group are completely removed, rather

than being partially removed only as might occur if the
end edge of the punch strikes said element along its
middle line, thereby removing but a half of said element
and leaving the other disabled half secured to a chain
tape. To avoid this undesirable condition, there is pro-
vided a reciprocatory locating pin 27 having sliding bear-
ing in a head 26 (in which the punch assembly 26, 21
also slides in its reciprocating motion), said pin being
located so as to engage the oncoming material slightly in
advance of the punch 20. Said pin is integral with up-
wardly extending arm 28 formed at its upper end with
a horizontal projection 29 extending as a cam follower
into a cam slot cut in the radial face of a disc 31 affixed
to the main shaft £6. Accordingly, arm 28, and there-
fore locating pin 27, are reciprocated in timed relation
to the reciprocation of the punch assembly 20, 21, and
this timing is such that the locating pin 27 lowers on to
the chain moving thereunder just ahead of the punches
20, 21 lowering into contact with said chain.

As seen in Fig. 1, the lower end of the locating pin 27
terminates in a point and, assuming that the groups of
fastener elements to be removed by the action of punch
blades 20a, 20b are so positioned beneath said blades
that the latter will completely remove said elements, in-
cluding the endmost element or elements of the groups,
the pointed end of the pin will enter the space between
two adjacent fastener elements on the same tape, thereby
to hold said tape and hence the chain stationary and in
the exact longitudinal position required for said punch
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blades to completely remove all elerments of said group,
against the feeding tension or momentum forces to which
the chain is subjected. Omn the other hand, should the
chain be so positioned longitudinally of the punch blades
that the pointed end of the locating pin 27 strikes an
element, continued tension effective on the chain will
cause it to move forwardly the slight distance necessary
for the pin to ride off said element into the space between
said element and the next following one, whereupon it
acts as before to hold the chain against any furthér move-
ment under said feed tension.

Means are also provided for pressing the chain tapes
against the die body 22 during the punching operation
so that the chain is firmly held and maintained free of
wrinkles during such operation. Such preferably com-
prises a presser pad or foot 32 which, as seen in Fig. 4,
may have the form of a forked member whose forks or
tines 33, 34 (Fig. 1) are adapted to bear against the die
bed somewhat outwardly of the punach assembly. Rather
than being of true forked construction, the forks may
extend continuously around the punch assembly so as to
define an opening for the punches thereof. Preferably,
the presser foot 32'is pivoted as at 35 to the bed 10
rearwardly of the punch assembly, so as to pivot in a
generally vertical path. Pivotal movement may be im-
parted to the presser foot as by means of an integral arm
36 extending upwardly therefrom and terminating at its
upper end in a horizontal projection 37 functioning as a
cam follower operating into a slot 38 provided in the
radial face of a disc 39 keyed or otherwise afiixed to the
main shaft 16 to rotate therewith. Thus, rotation of the
drive shaft imparts up and down motion to the presser
foot 32, with its'down motion supplying a holding pres-
sure on the chain disposed beneath same. The operation
of the presser foot is of course timed to that of the punch
assembly. so that it lowers just in advance of the punch
assembly striking the chain and is maintained lowered
for the short interval required for the punches to act on
the chain.

The continuous fastener chain designated C, from which
measured lengths are produced as aforesaid, is supplied
in roll form, being preferably wound on a drum 44 suit-
ably mounted at one (the left) side of the apparatus.
Means are provided for successively drawing off measured
lengths of the chain from the drum 4¢ and for feeding
said length as a continuots web and with a step-by-step or
intermittent motion aleng a generally horizontal path
traversing the path cf motion of the punch assembly .20,
21. As seen in Figs. 1 and 2, such means includes a
collar 41 keyed or otherwise affixed to said rmain shaft
16 and which mounts a crank pin 42. - A connecting link
43 is connected at its upper end to said crank pin and . at
its lower end to an arm 44 by means of an-intermediate
flexible joint 45. Pivotaily connected to the lower end
of arm 44 is a crank 46 whose inner end is journaled on
a stub shaft 47 suitably supported from the apparatus -bed
and leg structure. - ‘At its outer end the crank 46 carries
a pawl 48 which is adapted to engage with the peripheral
teeth of a ratchet wheel 49 affixed to the ‘shaft 47 and
thereby to rotate said pawl and shaft. Affixed to said
shaft and driven thereby is a gear wheel 58 driving through
idler 51 a pinion 52 on shaft 53, said shaft mounting a
gear 54 meshing with a gear 55 driving a shaft 56 dis-
posed parallel to said shaft 53. Shafts 53, 56 carry the
feed or draw-off rolis §7, 58 between which the chain
is threaded. ~Since rolls §7, 58 are driven intermittently
from main shaft 16 through the paw! and ratchet driving
connection described, upon each cycle of their operation
they draw a length of the continuous chain from the drum
46 and advance it to the action of the. aforesaid punches
29, 21 of the punch assembly.

It will be seen from the above that the angular rotation
of ratchet wheel 49 responsive to-an upward stroke of the
arm 44 determines the angular rotation of the draw-off
rolls 57, 58 and hence ‘the length of continuous chain
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drawn from the drum 40 per each revolution of the main
shaft 16. "Such is made use of in providing for an ad-
justment of the length of continuous chain drawn from
the drum. For this purpose, a segmental plate 59 jour-
naled on shaft 47 is provided, said plate having a cylin-
drical flange 594 which is adapted to extend over a
portion of the. toothed periphery of the ratchet wheel 49,
as -determined by the angular position. of said plate.
‘When the flange 594 extends over some of the teeth with
which the pawl 48 would normally engage, the latter can-
not ‘ratchet with. these teeth, with the result that the
ratchet wheel is-not given its full angular movement.
However, depending on the position of the pldte 59, the
pawl 48 may ride off the flange and, when this occurs,
the pawl ratchets with the wheel 49 and imparts rotation
to it and a corresponding feed motion to the chain.

To enable the angular position of plate 59 to be varied
in accordance with the particular length of slide fastener.
chain desired to be produced, said plate 59 is provided
with a tubular neck 60 which is journaled on a reduced-
diameter forwardly extending portion 47a of the shaft
47 and carries at its outer or front.end a knob 61 provided
with an index 62, - As seen in Fig. 1, the index can be
moved along a scale 63 inscribed on a front cover plate
affixed to the supporting structure 10—12, as generally
indicated. The scale 63 is calibrated in inches of fas-
tener chain length and, by turning knob 61 to the desired
fastener chain length, the angular position of the adjust-
ment plate 59 will be shifted as necessary to insure that
€ach upward stroke of the arm 44 results in angular
motion of the ratchet wheel 49 corresponding to that
required for the particular measured lemgth of fastener
chain desired to be drawn from the drum 40.

It will be observed that the intermittent draw-off and
feed means as aforesaid provides regularly occurring in-
tervals during which the chain is at rest. By design,
actuation of the punch assembly is timed to.take place
only when the chain is at rest, i. e. during such intervals.
Accordingly, chain feed and punch motion are effectively
correlated so as to produce individual fastener chains in
succession and at a rate of one length of fastener chain
per each cycle of operation of the apparatus, as deter-
mined by one complete revolution of the main shaft 16.
It is also to be observed that the chain draw-off and feed

5 -means always operate at a -constant -and uniform rate,

since adjustment in length of chain drawn from the drum
40 per each cycle of operation is achieved through change
of the duration of the drawing-off operation, as distin-
guished from the speed thereof.

The working of the aforesaid apparatus may be de-
scribed briefly as follows: After adjusting it ‘to the de-
sired measured length of slide fastener chain to be pro-
duced, the apparatus is put into operation, such result-
ing in successive lengths of continuous chain being drawn
from the drum 40 by the cyclical or intermittent opera-
tions of the rolls 57, 58, as described. Such roll action
also normally feeds the two most advanced drawn-off
length portions of the chain beneath the combined -ele-
ment-removing and chain-severing punches 20, 21. The
action of said punches is simultaneously to remove a small
number of fastener elements. from -adjacent the forward
end of the second most advanced measured length por-
tion and a gredter number of fastener elements from
the rearward end (which is immediately adjacent said
forward end) of the first most advanced length portion,
and thereupon to sever said most advanced length portion
from said second most advanced length portion. The
severed length portion is carried out of the machine as
by a pair of tension rolls 64, 65 (Fig. 1) which may be
powered- through drive connections to the shafts 53, .56
and driven at a rate as to impart a slight tension on the
portion of chain extending between said rolls and the
locating pin 27. The aforesaid second most advanced
meastred length is then fed, by the next operation of the
draw-off and féed rolls, to the position of said first most
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advanced measured length, whereupon the cycle repeats
itself and continues so to.do as long as the apparatus is
maintained in operation.

Figs. 5 and 6 illustrate apparatus operating on the prin-
ciple of and serving similar function as that previously
described but differing therefrom in structural detail.
This difference is principally that the continuous fastener
chain C is trained over and fed to the action of the com-
bined element-removing and fastener-chain severing
punches by a relatively large diameter feed roll or wheel
70 which is driven with a step-by-step motion, rather
than being fed over a fixed die-block, as in the prior de-
scribed apparatus. The feed wheel 70 is provided with
a peripheral groove 71 which is so positioned  axially
that the coupling heads of ‘the ‘fastener elements of the
chain trained over and supported on the wheel periphery
overlies it (the groove). Thus, when the element-re-
moving punches strike and cut through the fastener ele-
ments, their coupling heads enter said groove and thence
drop into a chute provided as by an angled slot 72 pro-
vided in a blade-like member 73 inserted in said groove.

The aforesaid wheel 70 is driven intermittently by
pawl and ratchet means generally as previously described,
of which arm 74 carries a pawl 75 adapted to ratchet with
teeth on the periphery of a ratchet wheel 76. Said arm
74 is actuated by an upright arm 77 having a projection
78 functioning as a cam follower and which engages in
a cam groove 79 formed in the radial face of a disc 80
affixed fast on a tubular main shaft 81. Said main shaft
carries at its rearward end a pulley 82 over which is
trained a belt 83 extending to a motor or other source of
drive for the main shaft. The ratchet wheel 76 is me-
chanically coupled to the feed wheel 70 whereby angular
motion of the former, as imparted to it by the pawl 74,
is trapnsmitted to said feed wheel.

By reference to Fig. 6, it will be noted that the upper
terminal end of the arm 77 has sliding bearing in a fixed
head 85 which is disposed above the feed wheel 70 and
extends front to rear of the apparatus. Also slidably
mounted for reciprocatory movement in said head 85
are the forwardly angled arms 86, 87 and 88. Said arm
86 carries at its upper front end the punch assembly
comprising an element-removing punch 90 and a trans-
versely arranged fastener-chain severing punch 91 cor-

responding to the previously described punch assembly

20, 21. At its lower rearward end, the arm 86 is formed
with a lateral extension 94 serving as a cam follower
seating in a cam groove provided in the radial face of a
disc or collar 95 fast on the main shaft 81.

The aforesaid arm 87 mounts at its upper front end a
presser pad or foot corresponding to the aforesaid presser
foot 32 and consisting of the parts 964, 965 (Fig. 5), and
its lower rearward end is formed with a lateral exten-
sion 97 engaging as a cam follower in a cam groove pro-
vided in the peripheral face of a disc or collar 98, also
fast on the main shaft 81.

Finally, the aforesaid arm 88 carries at its upper front
end a locating pin 100 corresponding to the previously
described locating pin 27. At its lower rearward end
the arm 88 is formed with a lateral extension 101 en-
gaging as a cam follower in a cam groove provided in
the peripheral face of a disc or collar 102, also fast on
the main shaft 81.

From the above, it will be seen that, upon the ap-
paratus being put into operation by connecting main
shaft 81 with a source of power, continuous fastener chain
from a drum 104 is drawn onto the periphery of the feed
wheel 70 and, consequent to the intermittent angular
motion imparted the latter through the pawl and ratchet
means, is fed with a step-by-step motion to the action
of the punch assembly 90, 91. The locating pin 100
functions as does the previously described locating pin
27 to properly position the chain with respect to the ele-
ment-removing punch so that the latter completely re-
moves all fastener elements struck thereby. In manner
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similar to the previously described presser foot 32, the
presser foot 96a, 96b functions to press the chain tapes
directly about the groups of elements to be removed
against the periphery of the feed wheel so that the lat-
ter functions as a die-block in addition to a chain feed
means.

It will be understood that means for adjusting the
length of fastener chain drawn from the drum 95 corre-
sponding to that previously described is incorporated
into the pawl and raichet means according to the present
modification, and that pressure rollers 105, 166, 107 and
108 bearing against the periphery of the feed wheel 70,
as illustrated, insure that proper chain tension is main-
tained.

Fig. 7 generally illustrates another form of continu-
ous chain feed means which is designed positively to
feed said chain past the point of it being acted upon
by at least one of the element-removing punches and up
to the point of it being acted on by the fastener-chain
severing punch. According to this modification the con-
tinuous chain is drawn from its storage drum (not shown)
and fed from left to right with a step-by-step motion by
means of a laterally spaced pair of endless bands or belts
119, 111, each driven by its roller 112 and tensioned by
its rollers 113, 114, the chain being held against the
upper flight of the endless bands by spaced sets 115, 116
of hold-down rollers 117a, 1175, as illustrated.

Disposed between the upper flights of the aforesaid
endless driving bands 110, 111 is a longitudinal rib 120
disposed to underlie the coupling heads of the fastener
elements of the chain being fed by the action of the
endless band and hold-down rollers against the tape com-
ponents of said fastener chajn. Said rib at its forward
or rightwise end connects with a vertically disposed block
121 whose upper surface corresponds to that of said
rib. In said rib, at approximately the junction thereof
with the block, is formed an elongated vertical slot 122,
and in said block and longitudinally aligned with the
slot 122 is provided a short-length vertical slot or hole
123. Said slots 122 and 123 correspond to the slots 24,
23, respectively, provided in the die-block 22 of the
Figs. 1-4 modification, and, considering that the endless
feed bands 110, 111 extend laterally of the longer slot
122, it will be seen that said bands exercise feeding action
on the chain up to the point of said chain being acted
on by the longer punch portion corresponding to the
punch portion 200 (Fig. 3). Sisce the fastener-chain
severing punch corresponding to the transverse punch 21
(Fig. 3) is adapted to move against the upper face of
the block 121 immediately adjacent the transverse corner
thereof connected with the rib 120, it will also be clear
that the endless bands 116, 111 positively feed the chain
substantially up to the point of it being acted upon
by the aforesaid fastener-chain severing punch corre-
sponding to the transverse punch 21 (Fig. 3}.

As many changes could be made in carrying out the
above constructions withont departing from the scope of
the invention, it is intended that all matter contained
in the above description or shown in the accompanying
drawings shall be interpreted as illustrative and nct in
a limiting sense.

I claim:

1. Apparatus for producing measured lengths of slide
fastener chain each having an elemeni-free extension
at its bottom end and an element-free needle gap adjacent
its top end from continuous fastener chain consisting of
laterally spaced fabric tapes carrying along their ad-
jacent longitudinal edges rows of oppositely disposed,
uniformly spaced fastener elements having coupling heads
which are interengaged so as to secure the tapes to-
gether throughout their entire length comprising, in com-
bination, a compound punch assembly including a pair
of longitudinally disposed element-removing punches,
one having length corresponding to the length of the ele-

' ment—free end extension to be provided at the bottom
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end of the measured lengths of fastener chain being pro-
duced and the other having length corresponding to the
length of the needle gap to be provided near the top
ends of said measured lengths; said punches being spaced
from one another a distance corresponding to the spacing
of said needle gap from the top-end edge of said measured
lengths, and a transversely disposed fastener-chain sever-
ing punch for cutting off measured lengths of fastener
chain from the continuous fastener chain and being lo-
cated between the longitudinally disposed punches and
extending across the end of said one longitudinal punch
nearer said other one thereof, means for reciprocating
said compound punch assembly thereby to effect move-
ment of all said punches in unison, a die block coopera-
tively related with said compound punch assembly, means
including sets of feed means for intermittently drawing
off from a source of the continuous fastener chain lengths
thereof corresponding to the measured lengths being pro-
duced and for feeding said drawn-off lengths over the
die block to the action of said punches, means interre-
lating the actuation of said punch-assembly reciprocating
means and said chain feed means in such manner that
said punches act on the chain only during the intervals
between each two successive feed movements of said
chain, and means for registering the elements required
to be removed to provide said element-free extension and
needle gap with the appropriate element-removing punches
including one set of said feed means disposed and op-
erative to tension the portion of the chain about to be
acted upon by said punch assembly and a locating pin
reciprocable with but adapted to lower on to the chain
prior to said punch mechanism lowering thereon, said
locating pin being disposed a predetermined small dis-
fance rearwardly of the punch assembly and having a
lower end -adapted to enter the space between two ad-
jacent fastener elements of the chain disposed immedi-
ately below the same thereby to hold the engaged point of
the chain stationary against the tensioning action of
said one set of feed means.

2. Apparatus as set forth in claim 1, wherein means
are provided for varying the length of the chain drawn
from the source and fed.to the punch assembly in ac-
cordance with the measured length of fastener chain de-
sired to be produced.

3. Apparatus as set forth in claim 1, wherein the
chain-feed means includes a feed wheel over which the
chain drawn from the source is trained and being arranged
immediately beneath said punch assembly, whereby when
said wheel is at rest its peripheral edge surface serves as
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the die block for said punch assembly, said wheel being
provided in said peripheral edge surface with a groove
of width corresponding generally to the distance between
the adjacent edges of the chain tapes, said groove serving
to receive the cutting edge of the element-removing
punches and the removed portions of said elements, and
means for imparting step-by-step rotation to said ‘wheel.

4. Apparatus as set forth in claim 1, combined with
a presser foot extending across the chain and generally
about said punch means, and means for lowering said
presser foot on to-the chain in timed relation to the re-
ciprocation of said punch assembly which is such that
the ‘presser foot engages the chain ahead of the punch
assembly making operative contact therewith.

5. Apparatus as set forth in claim 1, wherein the
chain draw-off and feed means includes two longitudinally
extending endless bands spaced from one another by a
stationary member the approximate distance that the
tapes of the chain are spaced from one another, hold-
down rollers for pressing the' tapes of the chain against
said bands, and means for imparting step-by-step motion
to said bands, and wherein the end of said stationary

‘member between the forward ends of the endless bands

is disposed beneath said punch assembly and serves as
a die block therefor.

6. Apparatus as set forth in claim 5, wherein said
end of the stationary member is provided with an aper-
ture for the reception of the cutting edges of the element-
removing punches and its upper surface provides a rigid
abutment in the path of motion of the fastener-chain
severing punch.
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