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This invention relates to the production of separable
fastener stringers, wherein attachment of scoops to the
stringer tapes is reinforced by a line of stitching. More
particularly, the invention deals in a method of syn-
chronizing operation of a sewing machine with opertion
of a casting machine, so as to produce the resulting end
separable fastener stringer product in a continuous unin-
terrupted procedure, eliminating independent handling
between the casting and sewing stations of the apparatus.

Still more particularly, the invention deals in a method
eniploying a series of control stations to compensate for
various conditions which prevail in the synchronized
operation between the two primary stations, namely the
casting station and the sewing station.

The novel features of the invention will be best under-
stood from the following description, when taken together
with the accompanying drawing, in which certain em-
bodiments of the invention are disclosed and, in which,
the separate parts are designated by suitable reference
characters in each of the views and, in which:

FIG. 1 is a diagrammatic or schematic illustration of
the major portion of the synchronized operation between
a casting station and a sewing station, parts of the con-
struction being broken away to indicate different spac-
ing between mechanisms in the schematic showing; and

FIG. 2 is an enlarged detail view of an edge portion of
a stringer tape illustrating two scoops and diagram-
matically showing a line of stitching engaging said scocps.

In order to more clearly visualize the method, the

schematic showing of FIG. 1 is presented in order to
present a general arrangement of the various stations and
the controls governing the synchronized operation in
question.
"In the illustration of FIG. 1, 10 presents the casting
station, 11 the sewing station, and these are the two pri-
mary stations employed in carrying out my method.
At 12 T have shown the station providing high speed drive
of the sewing station 11. 13 diagrammatically illustrates
the station providing the synchronized operation of the
sewing station 11. At 14 I have illustrated what may be
termed the tape or work-piece tension and control station.
At 15 T have diagrammatically illustrated the trimming
station. At 16 is illustrated the tape or workpiece feed
station and at 17 is illustrated the slack control station.
‘While no specific controls are provided, the various sta-
tions mentioned above are the more important and, for
this reason, have been classified.

At the station 10 would be the normal die casting ma-
chine employing a pair of dies 18 and 19 and, in the
present illustration of one adaptation of my method, the
dies will cast upon a stringer tape 28 seven scoops, as in-

dicated at 21, constituting part of a complete stringer

length. The tape 20 is guided to the casting station 10
from a tote can or other receptacle illustrated, in part,
at 22 and guided over suitable roliers, as indicated at 23.
The portion of the attached scoops to the stringer tape
26 designated by the bracket 24 can illustrate a complete
stringer length; whereas, the bracket portion 25 would
indicate spacing of the tape between each stringer length.
The stringers thus formed and which may be referred to
as the workpiece extend into another tote can or recepta-
‘cle illustrated, in part, at 26. . .

At this time, it might be well to mention that the pro-
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cedure of forming the groups of castings at the station
10 in forming the groups of plastic scoops ultimately de-
fining a stringer length and the spacing of the tape be-
tween the stringer lengths is illustrated, for example, in
my prior application Serial Number 721,042, filed March
12, 1958, and a further illustration of this procedure can
be found in my prior application Serial Number 826,085,
filed July 9, 1959, the foregoing being by way of illustra-
tion only. :

The tape or workpiece tension and control station 14
comprises an oscillator 27, pivoted as indicated at 28, the
oscillator having a ring 29, through which the continu-
ous stringer tape or workpiece 30 passes prior to passage
through a tension and control device 31 at the station
14. The device 31 includes a plurality of studs 32,
around which the workpiece 30 passes, as diagram-
matically illustrated. - The device 31 is pivoted, as seen at
33. Mounted on the device 31 is a mercury switch 34.

The gate trimming station 15 is suitably spaced with
respect to the station 14 and this is indicated by the break
30" in the workpiece, the station 15 having suitable gate
trimming tools for removing the gate from the cast
scoops, in a manner well known in this art. After the
workpiece has been trimmed, it then passes through the
tape feed station 16, comprising two feed rollers 35 and
36. The feed rollers rotate in the direction of the afrows
37 and the workpiece is fed downwardly in the direction
of the arrow 38. :

. The slack control -station 17 comprises an arm- 39,
.pivoted as seen at 43, the arm supporting, at its free end,
a swinging weighted idler roller 41, around which the
workpiece passes. ‘The workpiece then extends upwardly
around a suitably ‘positioned other:idler- roller: 42 for
.guidance of the workpiece onto the table 43 of the sew-
ing machine 44 at the station 11 and for guidance beneath
the needle 45 and presser foot 46 at said station.

At this time, it would be weil to point out that. the
station 11 can include at 45 and 44 a mechanism, such
as illustrated in my prior application Serial Number
758,706, filed September 3, 1958, which will control pas-
sage of the needle 45 through the workpiece and, par-
ticularly, in. guidance of the needle through apertures 47
in the scoops 21 cast upon the stringer tape 20 or the
beaded edge 28" thereof, as diagrammatically seen in
FIG. 2 of the drawing. Bach stitch in indicated at 48
in said figure. .

In connection with the foregoing, further adaptations
of carrying out the stitching operation are also illustrated
in my prior applications Serial Number 720,876, filed
March 12, 1958, now Patent No. 3,022,560, and Serial
Number 729,679, filed April 21, 1958, now Patent No.
2,979,796. Here it is also to be understood that tapes
or strands can be stitched to the workpiece during this
operation, as illustrated in the last mentioned application,
but no specific illustration of this procedure is made in
the present schematic showing. In the drawing, 30"
can represent the finished stitched end product. which,
in passing from the station 11, is in the form .of a multi-
plicity of joined stringers which are then severed at the
spacing section, indicated at 25, in forming the resulting
stringer lengths, as known in this art. . ‘

The arm 32 of the station 17 has, adjacent its pivot
48, a bifurcated extension 49, the legs 59 of which opera-
tively engage the lever 51 of a switch 52. The switch 52
is'in a circuit designated by the wires 53, 54 and a wire
xtending to a solenoid coil, diagram-
matically illustrated at 56, to which the wire 54 also
extends. This coil 56 actuates a siitable clutch, which

is not illustrated, that serves to stop rotation of the rollers

35 and 36. This operation takes place as and when the
arm 3% moves downwardly from the position illustrated to
a position where the righthand leg 50 actuates the lever
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81, completing the circuit io the coil 56, so that, when
too great a slack prevails in the workpiece, the feed of
the workpiece to the station 17 is stopped by actuation of
switch 52 to stop drive of the feed rollers 35, 36. In
order to take up this slack, and operator attending a
number of the machines will come to the machine in
question and then operate a presser foot switch 57 con-
trolling an electric circuit to the motor 58 at the station
12 for high speed operation of the station 1X. This
operation - is through the medium of a belt 59 driven
by the motor passing over a pulley 60 on the sewing ma-
chine 44. When the slack has been compensated for
during this high speed operation of the station 11, the
arm 32 will be raised to the position where the lefthand
leg 5¢ will actuate the switch lever 51 to again permit the
drive of the feed rollers 35 and 36. The drive to the
rollers: 35 and 36 is from a shaft 61, as diagrammaticaily
illustrated by the dot-dash lines 62. The shaft 61 is
in synchronized drive with the drive of the casting ma-
chine at the station 10, so that the normal feed of the
rollers 35 and 36 will be substantially consistent with
the number of scoops 21 simultaneously cast at the sta-
tion 10 to take up the length of tape or workpiece oc-
cupied by the seven scoops formed on the tape at the
casting station, this being by way of one illustration.

However; the diameters of the rollers 35, 36 are pref-
erably made slightly large to provide slightly greater
feed: to the workpiece which, in many instances, would
tause the development of a slack at the station 17. It
has been found, from practice, that it is substantially
impossible to. provide a positive synchronism in- stitching
operation at station 11 with casting operations at station
19 due to many Variances which cannot be centrolled and,
to. avoid the presence of a drag at the station 11, it i§
préferred to provide the development of a definite- slack
at station 17 4nd the minimum tension at station 11
would be: controlled by the weight of the roller 41, thus
providing a definite and controlled stitching operation
at station #L. Under normal cenditions, it would take
a long périod of time before the arm 39 would reach
a position causing the switch 52 to be operated.

In the present diagrammatic illustration, two sets of
‘seven sccops are formed on the stringer, plus an added
five scoops which define the stringer length 24. This
would mean that the casting machine delivers less stringer
or workpiece length to the can 26 which would result
that, in time, the device 31 of station ¥4 would again
swing in the direction of the arrow 31’, actuating switch
34, to stop operation of station 1. After a period of
time, the casting station 10 automatically will deliver
an excessive amount of the workpiece to the can 18 and,
gradually, the device 31 will move into its lowered posi-
tion, breaking the circuit through the switch 34 and
again automatically set the station 1% in operation to
continue its progressive stitching of the workpiece. With
the odd stringer lengths, this automatic cycle of opera-
tion would be repeated at intervals.

Tn connection with the foregoing, it is desirable that
the tape spacing, as at 25, be equal to the amount of
tape acauired at the casting station 19 in forming the
seven scoops thereon. so that the stitching station, at 11,
“which continues to form seven stitches in each cycle of
‘oneration of the casting machine at the casting station,
will form seven stitches throuch the spaced portion of
the tane. in other words. at spaces similar to the space 25.

Tn the operation of the method. the casting machine
never ceases in pe-forming its continved cycles of opera-
tion. . ‘This can result.in a build vp of storace in the tote
can 26 and. particularly, when the workpiece 38 is not
withdrawn from this can when the feed rollers 35, 36
are.idle, or. for any other reason. The operator, in actu-
ating the high speed actuation of the station 11 throuch
station 12 and actuation of switch 57, can rectify this
conditien_to the point where all surplus in the can 26 is
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éliminated, leaving, at all times, a loop in the workpiece
disposed in the can. )

Now, let us consider the synchronized operation of the
station 11. This is accomplished by providing on the
machine 44 an extended shaft 63, to which is fixed a
clutch segment 64, in connection with which a similar
segment 65 operates, the laiter having an annular grooved
porticn, as indicated at 66, in conjunction with which a
fork clutch shifting member 67 operates. The member
§7 is pivoted, as diagrammatically indicated at 68, and
includes an offset lever 6%, the latter carrying a core por-
tion 74 operating in a solenoid coil, as diagrammatically
illustrated at 71. The segment 65 is keyed to and mov-
able longitudinally of a shaft 72, to which is fixed a gear,
diagrammatically. illustrated at 73, this gear meshing with
a gear 74 on the shaft 61. This construction, schematic-
aily illustrated, provides. for the synchronized drive of the
station 11, so that the sewing machine of the station 11
will stitch along the tape or workpiece a distarice comi-
porable to that part of the tape or workpiece, upon
which the series of seven scoops are cast at the station 18,
in otier words, in each cycle of operation of the casting
station 18, the sewing station 11 will perform the synchro-
nized number of stifches, namely sevem, so that both
stations are in synchronism. with each other.

In comnection with the foregoing, it i§ also. pointed
out that the oscillator 27 at and néar the station 14 is
independently. controlled and operated by the operator
to be put into operation as and when there is a large
accumulation. of the tape or workpiece in the can 26, so
as to shake the tape and élimiinate any tangles which might
dévelop and, thus, insure proper feed of the tape or
workpiece to the control device 31 of the station 14.

The control station 14 serves to perform three func-
tions, first, to create a tension on the tape or workpiece
it its passage over the plurality of studs 32, As a second
function, let up assume that when, unnoticed by an op-
erator, 4 tangle develops somewhere along the line, this
tangle wonld develop an added friction which would cause
the device 31 at station 14 to swing on.its pivot 33 in the
direction. of the arrow 31’. When this operation takes
place, the mercury switch 34 will be operated to close a
circuit through wires 75 and 76 directed to and energizing
the coil 71 to move the clutch segment 65 into inoperative
position, thus stopping operation of the station 1. It
will appear, from the drawing, that a break 75’ and 76’
is shown in the wires 75, 76 to correspond ‘with the
break 3¢’ to clearly indicate spacing of station 14 with
respect to station I5 and the remainder of the apparatus:

Also in circuit with the wires 75 and 76 are diagram-
matically illustrated two circuit control devices 77 and 78
for again automatically stopping operation of station 11
as and when the bobbin thread breaks or is consumed or
a needie thread fed to the needle 45 of the machine bréaks
of is consuimed. Here again, it will' be understood that
the casting station 18, during any stoppage of the station
11, continues to operate which brings about the collec-
tion of the stringer tape of workpiece in the can 26, as
previously described.  Until the operator is notified of the
stoppage through operation of 77 of 78 and until the
necessary repair or replacement has been made, the station
11 remains idle and this idle period is caught up to by
the operator’s operation of the button switch 57, putting
the high speed station 12 into operation to catch up. on the
niormal synchronized operation of the apparatus.

As and when excessive tension in the workpiece men-
tioned above, which caused the device 31 to rise and actu-
ate the switch 34, has been cared for, the device 31 will
then assume its normal operative position, again breaking
the circuit through the switch 24, allowing the station 11
to. continue to function. When tangles and the like de-
velop in the machine, these tangles must be released and
fread by the operator beforé the machine is put into its
normal operation. v

A third function of the station 34 is as. follows. Due
to the increment factor that is being created by. the cast-
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ing of seven scoops at.the casting station 18, it is obvious
that, in many cases, less scoops are cast as, for example,
the casting of five additional scoops mentioned heretofore.
This means that there are two scoops uncast for every
separable fastener chain. It will, thus, be apparent that
the normal loop of the workpiece in the can 26 will be-
come short and eventually set up an excessive tension
which again would result in swinging the device 31 of
station 14 in the direction of the arrow 31, again causing
the switch 34 to be actuated, which resulis in stoppage of
operation of the station 11. Here again, upon notice to
the cperator, the switch 57 will be actuated to again catch
up on the stitching of the workpiece collectively in the
can 26 from continued operation of station 10 during the
period that the station 11 remained at rest. It is here well
to point out that one operator can care for a reasonably
large nvmber of synchronized apparatus of the type and
kind under consideration and, accordingly, thers is likely
to be a period of time before an operator can reach

any particular apparatus to care for the speed operation

of the station 11 in the manner heretofore described.
To briefly state the method of operation without deal-
ing specifically with detailed operation of the respective
units, it will be apparent that what are generally referred
to as increments of the tape 28 are periodically brought
to position at the station 1¢ and, in the illustration given,
seven scoops are formed on this tape increment at the
station 16 and spacing between stringer lengths, as at
25, is common with the aforesaid increment, thus, in
normal operation, the sewing or stitching station 11 in
each cycle of operation of station 19 produces seven
stitches in the workpiece where the scoops are arranged
and in the spacings, as at 25, between scoops of adjacent
stringer lengths. Now then, in the event of the build-up

in the slack, station 17 actuates to break the feed through 2

rollers 35, 36, until such time as the arm 39 of station
17 reaches its normal position, as diagrammatically illus-
trated in the drawing; whereupon, the circuit to the feed
rollers is continued, In connection with the foregoing,
it will be apparent that the station 11 continues its opera-
tion until the slack has been taken up, which auto-
matically sets rollers 35 and 36 in operation.

The slack created at station 17 may be due to the
increased feed of rollers 35, 36 or to any other condition
that may arise in delivery of the workpiece to the station
17. As previously set forth, upon breakage or consump-
tion of either bobbin thread or needle thread, devices
77 and 78 are actuated, in which event and when correc-
tions or replacements are made, the operator high speeds

the operation of the machine through station 12 in order ;

to consume the workpiece which has collected in the
can 26 by virtue of continued uninterrupted operation
of station 19.

Further, when station 14 or the device 31 thereof is
swung in the direction of the arrow 31’ in conditions
which have previously been set forth, then the switch
34 is actuated to de-clutch station 13, causing station 11
to become idle and remain so until such time as station
14 assumes its normal position and/or the operator has
corrected difficulties causing actuation of station 14, in
some of which events, the station 12 is put into operation
to provide high speed operation of station 11.

It might be well to bring out, at this time, that, in
the present schematic or diagrammatic illustration, no
thought is given to accuracy in ratios between drives
and in the structural illustration of the several parts.
At this time, it is also well to point out that suitable con-
trols will be provided to prevent operation of the motor
58 at station 12 as and when clutch segment 65 is in
-engagement with segment 64. In this same connection,
it will be understood that, when station 11 is driven
through the synchronized drive station 13, the shaft of
the motor 58 will be freely rotated through the belt drive
-59, but the motor is not energized, as the switch 57 is
in inoperative position.
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It will be understood that during high speed operation
of station 11 through actuation of station 12, the station
17 is performing its normal function to apply a constant
conirolled tension on the workpiece delivered to station
11 and stations 14, 215 and 16 continue to operate; thus
it will be apparent that stations 14, 15, 16 and 17 will
perform their normal function during high speed opera-
tion of the machine.

It will be understood that, in the stoppage of the
sewing machine through any one of the controls hereto-
fore mentioned, the feed rollers 35, 36 will also be auto-
matically brought to a stop as and when the switch 52
Is actuated to stop feed of the rollers, in the manner more
fully heretofore described. In this connection, it will be
understood that conventional type controls will be pro-
vided for starting operation of the sewing machine. as
and when corrections bringing about the automatic stop-
page of the machine have been cared for.

Having fully described my invention, what I claim as
new and desire to secure by Letters Patent is:

1. The method of producing a continuous line of
separable fastener stringers with scoops attached to a
continuous stringer tape, which comprises casting spaced
stringer lengths of scoops on a continuous tape at a cast-
ing station to form a continuous taped workpiece, draw-
ing the workpiece from the casting station and advancing
it at a feeding station located between the casting station
and a stitching station towards the stitching station at a
rate synchronized with the rate of casting at the casting
station, stitching the scoops onto the -tape of the work-
pisce at the stitching station at a predetermined rate syn-
chronized with the rate of casting at the casting station,
creating tension in the workpiece between the casting
station and the feeding station responsive inversely to
the amount of workpiece between the casting station and
the feeding station, sensing the amount of said. tension
and controlling the stitching operation therefrom by inter-
rupting the stitching operation when the tension increases
above a predetermined amount and by resuming stitch-
ing operation when the tension falls below a predeter-
mined amount to prevent said tension from exceeding a
predetermined amount, creating a slack under tension in
_the workpiece between the feeding station and the stitch-
ing station, sensing the amount of said slack in the
workpiece and controlling thereby the advancement of
the workpiece at the feeding station towards the stitching
station by interrupting the advancement at said feeding
station when the slack increases above a predetermined
amount and by resuming the advancement at said feeding
station at said synchronized rate when the slack decreases
below a predetermined amount.

2. The method of producing a continuous line of
separable fastener stringers as described in claim 1, where-
in the workpiece is continuously collected in loose form
in a.dvance of a station where said tension creating,
sensing and controlling steps take place as the workpiece
emerges from the casting station,

3. The method of producing a continuous line of
separable fastener stringers as described in claim 1, where-
in the workpiece is continuously collected in a pile in
advance of the tension creating, sensing and controlling
cperations as the workpiece emerges from the casting

. station, and wherein the workpiece is oscillated as it is

advanced from the pile to remove tangles therefrom
before being tensioned.

4. The method of producing a continuous line of
separable fastener stringers with scoops attached to a
continuous tape, which comprises casting at a casting
station stringer lengths of SCOOps on a continuous tape
and intermittently interrupting said casting to define blank
tape lengths between said stringer lengths, whereby there
is formed at said casting station a continuous taped
wotkpiece with spaced stringer lengths of scoops thereon,
drawing' the workpiece. from the- casting station  and
advancing it at a feeding station located between the
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casting station and a stitching station towards the stitch-
ing station at a rate synchronized with the rate of casting
at the casting station, stitching the scoops onto the tape
of the workpiece at the stitching station at a predeter-
tined rate synchronized with the rate of casting at the
casting station, ereating tension in the workpiece between
the casting- station and the feeding station responsive
inversély to. the amount of workpicce between the cast-
ing station and the feeding station, sensing the amount
of said tension and controlling the stitching operation
inl résponse to the ténsion sensed by interrupting stitching
operation when the tension exceeds a predetermined
amount and resuming the stitching operation at said
synchronized rate when the tension decreases below a
predetermined amount to prevent said tension from ex-
ceeding a predetermined amount; creating a slack under
tension in the workpiece between the feeding station and
the stitching station, sensing the amount of said slack
in the workpiece, and controlling thereby the advance-
ment of the workpiece at the feedstation towards the
stitching station by interrupting the advancement at said
feeding stationi when the slack increases above a pre-
determined amount and for resuming the advancement
at said feeding station at said synchronized rate when
the slack decreases below a predetermined amount, and
periodically speeding up- stitching operations to take
up excess slack in the workpiece at said slack sensing
and control station due to slack accumulation at the
latter station resulfing from the intermittent interruptions
in casting operations.

5. An apparatus for preducing a continious line of
séparable fastener stringers with scoops attached to a
continucus stringer tape; comprising a drive, means oper-
ated from said drive for casting stringer lengths of scoops
on a continuous tape at a casting station to form a con-
tinuous taped workpiece, means for advancing the work-
piece towards a stitching station at a rate synchronized
with the rate of casting at the casting station and includ-
ing-a feed device located between the casting station and
the- stitching station, and operated from said drive, means
operatéd from said drive for stitching the scoops onto
the tape of the workpiece at the stitching station at a
predetermined rate synchronized with the rate of casting
at the casting station, means for creating tension in the

workpiece between said casting station and said feed .

device responsive iaversely to- the amount of workpiece
between the casting station and the feed device, for
¢énsing the amount of said tension and for controlling
automatically the stitching operation in respomse to the
tension sensing operation by interrupting the drive to
said stitching means when the tension increases above
a predetermined amount and by reestablishing the drive
to said stitching means when the tension falls below a
predeterinified amount to, prevent said tension from ex-
ceeding ‘a predetermined amount, means for creating a
dlack under témsion in the workpiece between the feed
device- and- the stitching means, for sensing the amount
of said slack in said workpiece and for automatically con-
trolling thereby the advancement of the workpiece at
the feed device towards the stitching station in response
to the. slack sénsing operation by interrupting the drive
to said feed device when the slack increases above a
predetermined amount. and' by reestablishing the drive
to said feed device when the slack decreases below a
predetermined amount.

6. An apparatus for producing a continuocus line of
separable fastener sttingers with scoops attached to a
continuous stringsr tape as described in claim 5, com-
prising & container between the casting station and the
tension credting, sensing and centrolling means in posi-
tion to collect the workpiece. as it is discharged from
the casfing station, and means for oscillating the work-
piece as it is advanced from the container to remove
tangles therefrom.

7. The: method of producing a continuous line of
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separable fastener stringers with scoops attached to a
continuous stringer tape, which comprises casting stringer
lengths of scoops on a continuous tape at a casting sta-
tion. through recurrent predetermined cycles to form a
continuous taped workpiece, drawing the workpiece from
the casting station at a feeding station between the cast-
ing station and a stitching station and towards said stitch-
ing station at a rate which is synchronized with the rate
of casting at the casting station and which is sufficient
to maintain an excess of workpiece between said casting
station and said feeding station, stitching the scoops onto
the taps of the workpiece at the stitching station at a
predetermined rate synchronized with the rate of casting
at the casting station, and sensing the amount of said
excess and controlling the operation of the stitching ma«
chine in response to the excess semsed by reducing auto-
matically the rate of stitching below said predetermined
rate when the excess is below a predetermined amount
and by resuming the stitching operation at said prede-
termined rate when the excess exceeds said predetermined
amount, while the casting operation is permitted to con-
tinue through said recurrent cycles without interference.

8. The method as described in claim 7, wherein said
sensing and controlling steps are carried out by creating
temision in part of said excess varying inversely in accord-
ance with the variations in said excess within a range in-
clusive of said predetermined excess amount, sensing said
tension, and controlling the stitching operation from said
tension sensing step by reducing the rate of stitching
cperation below said predetermined rate when the tension
increases above a predetermined value corresponding to
a reduction in said excess below said predetermined
amount and by resuming the stitching opération of said
predeteimined rate when the tension decreases below a
predetermined value corresponding to a rise in said ex-
cess above said predetermined amount.

9. The method as described in claim 7, wherein each
of said casting cycles involves the discharge of the work-
piece from the casting station at different rates during
each cycle.

10. The method as described in claim 7, comprising
the step of creating a slack under tension and sensing the
amount of said slack in the workpiece at a slack sensing
and control station between the feeding station and the
stitching station and controlling thereby the advancement
of the workpiece at the feeding station towards the stitch-
ing station by interrupting the advancement at said feed-
ing station when the slack increases above a prede-
termined amount and by resuming the advancement at
said feeding station at said synchronized rate when the
slack decreases below a predetermined amount.

11. The method as described in claim 8, wherein said
semsing step also senses the presence of tangles in the
workpiece on its way to the feeding station, and wherein
the controlling step is carried out by interrupting the
stitching operation when $aid excess falls below said pre-
determined amount or when a tangle is formed in said
excess and by réesuming the operation of the stitching
operation at said predetermined rate when the excess is
increased above said predetermined amount or When said
tangle is removed

12. An apparatus for producing a continuous line of
separable fastener stringers with scoops attached to a
confinuous stringer tape, comprising means for casting
stringer lengths of scoops on a continuous tape at a cast-
ing station to form a continuous taped workpiece, means
for stitching the scoops onto the tape of the workpiece
at a predetermined raie synchronized with the rate of
casting at the casting station and comprising a drive to
said stitching means, means between the casting means
and the stitching means driven from said drive for draw-
ing the workpiece from said casting means and feeding
it towards the stitching means at a rate to maintain an
excess of workpiece between said casting means and said
drawing means, and means for -sensing the amount of



3,070,048

9

said excess and for automatically interrupting said drive
to said stitching means when said excess falls below a
predetermined amount and for automatically resuming
said drive to said stitching means automatically when
said excess again exceeds said predetermined amount.

13. An apparatus as described in claim 12, wherein
said sensing and controlling means comprises means for
creating tension in part of said excess varying inversely
in accordance with the variations in said excess within a
range inclusive of said predetermined excess amount, and
means for sensing said tension and for controlling the
stitching operation from said sensing means by auto-
matically interrupting the drive to said stitching means
when said tension increases above a predetermined value
corresponding to a reduction in said excess below said
predetermined excess amount and by automatically re-
suming said drive to said stitching means automatically
when said tension falls below said predetermined value.

14. An apparatus as described in claim 12, wherein
said casting means comprises means for operating said
casting means through recurrent cycles in which said
workpiece is discharged from said casting means at differ-
ent rates during each cycle.

15. An apparatus as described in claim 12 compris-
ing means for creating a slack under tension in the work-
piece between said drawing means and said stitching
means, for sensing the amount of said slack, and for
automatically interrupting the operation of said draw-
ing means in response to the sensing of said slack, when
the slack increases above a predetermined amount and
for automatically resuming operation of said drawing
means in response to the sensing of said slack when the
slack decreases below a predetermined amount.
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16. An apparatus as described in claim 12, comprising
manually controllable means for driving the stitching
means at a rate greater than the rate of operating said
stitching means from said drive, when the connection
from said drive to said stitching means is interrupted.

17. An apparatus as described in claim 12, comprising
means between the casting means and the excess sensing
means for collecting the excess in loose form, and means
for oscillating the loose workpiece as it is advanced from
said collecting means to said excess sensing means for
removing tangles therefrom.

18. An apparatus as described in claim 13, wherein
said sensing means includes means for sensing tangles
in the workpiece and for increasing the tension in said
excess in the presence of a tangle above said predeter-
mined value.

References Cited in the file of this patent
UNITED STATES PATENTS

1,265,328 Henderson ca—cooeoeo_ . May 7, 1918
1,899,902 Roseman oo Feb. 28, 1933
2,026,413 Binnsetal, caem e Dec. 31, 1935
2,173,831 Eitzen oo Sept. 26, 1939
2,214,609 Drake - Sept. 10, 1940
2,223,033 Friemel oo Nov. 26, 1940
2,245,732 Stull June 17, 1941
2,574,351 Rohrlick et al. - Nov. 6, 1951
2,674,965 Mclnerneyetal. - Apr. 13, 1954
2,818,037 MeceNutt Dec. 31, 1957
2,838,923 Lassiter e June 17, 1958
2,885,775 MoOrin m e May 12, 1959



