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1

This invention relates to a machine for apply-
ing stop members, particularly top stop mem-
pers, to the stringer tapes of slide fasteners, or
zippers as they are more commonly called.

A slide fastener consists generally of a pair
of stringers with each comprising a series of
spaced-apart interlocking fastener elements at-
tached to the opposed edges of a pair of stringer
tapes. There is positioned on the elements for
longitudinal movement therealong, a slider for
engaging and disengaging the elements in a man-
ner well known to those skilled in the art.

It is conventional practice to provide stop mem-
bers at each end of the series of fastener ele-
ments for limiting the opening and closing move-
ment of the slider. One of these elements is
known as the bottom stop which is attached and
joins both stringers at the bottom of the fastener
for limiting the opening movement of the slider,
and the other is known as a top stop which is
attached to the tape at the upper end of the
fastener for limiting the closing movement of
the slider. Usually there is provided a top stop
on each stringer which stops are disposed sub-
stantially opposite each other.
for applying a top stop member to the edge of
stringer tape that the present invention relates.

Accordingly, it is the general object of the
present invention to provide an improved ma-
chine for applying top stop members fo slide
fastener stringer tapes which is simple and in-
expensive in its construction and operation, and,
at the same time, efficient and effective in its use.

Tt is another obiect of this invention to pro-
vide such a machine which is neat and compact
in its design, and, at the same time, strong and
rugged in its construction.

Tt is another object of this invention o pro-
vide an improved machine for applying stop
members which not only cuts a blank from the
end of continuous length strip material, such as
wire, but, in addition, automatically forms it into
.a stop member and applies it to the stringer tape.

Tt is still another object of the present inven-
tion to provide a top stop applying machine which
spplies satisfactorily stop members at a relatively
high rate of speed thereby tending to reduce the
manufacturing cost of the finished fastener.

Various other objects and advantages of this
invention will be more apparent in the course
of the following specification, and will be par-
ticularly pointed out in the appended claims.

In the accompanying drawings, there is shown
for the purpose of illustration, an embodiment
which my invention may assume in practice.

It is to a means <
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In these drawings:

Fig. 1 is a perspective view, partly in sectlon,
53-‘ the improved machine of the present inven-

ion;

Fig. 2 is a plan view thereof;

Fig. 3 is a sectional view taken on line 3—3
of Fig. 2;

Fig. 4 is a sectional view taken on line 4—4
of Fig. 8;

Fig. 5 is an enlarged cross-sectional view sim-
ilar to Fig. 3, showing more in detail the cutting
and forming punches, together with the rotatable
transferring mechanism;

Fig. 6 is a cross-sectional view of the trans-
ferring mechanism;

Fig. 7 is a perspective view of a stop member
formed by my machine;

Fig. 8 is a plan view of a slide fastener stringer,
showing a stop member attached to the tape
thereof;

Fig. 9 is a sectional view taken on line 9—98
of Fig. 4;

Fig. 10 is a sectional view taken on line {0—18
of Fig. 4;

Tig. 11 is an enlarged perspective view of the
cutting and forming mechanism of my machine;

Fig. 12 is & perspective view of the forming die;

Fig. 13 is a perspective view, partly in section,
of the transferring head;

Fig. 14 is a front view of the same; and

Fig. 15 is a perspective view of the holding
and clamping jaws.

Referring more particularly to the drawings,
the improved machine of my invention comprises
a, frame or housing 2 having side walls 3 and 4,
2 bottom wall 5, and a top cover plate 6. There
is mounted in suitable bearings in the side walls
3 and 4, a rotatable shaft 7 on one end of which
there is secured a gear 8 which meshes with a
gear 9 arranged on one end of a drive shaft. 19
which is also rotatably mounted in suitable bear-
ings in the side walls 3 and 4. On the opposite
end of the drive shaft {0, there is arranged prefer-
ably a pulley §2 around which there is disposed
2 belt 13 which passes preferably over a pulley
14 secured to the shaft of a motor (not shown)
for rotating the drive shaft and driving the ma-
chine. It will be understood, however, that any
other suitable means may be employed for rotat~
ing the drive shaft.

Intermediate the length of the drive shaft 10,
there is arranged therewith, as shown in Fig. 3,
a single revolution clutch {5 of any suitable con-
struction. The clutch shown is a positive ratchet
clutch which is adapted to be engaged by the op-
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erator of the machine. This clutch includes a
collar member i6 which is freely rotatable on the
shaft 10. To one side of the shaft, there is posi-
tioned a latch member T which is pivoted to a
portion of the housing 2, as at 18. On the outer
end of this latch member, there is disposed a
pawl 19-which cooperates with a stop portion 20
in the form of a shoulder arranged on the pe-
riphery of the member §6. The pawl 19 is main-
tained in contact with the periphery of the mem-
ber 16 which acts as a cam for a purpose herein-
after to be described by means of a spring 21 ar-
ranged between a pin 22 carried by the housing
and a pin 23 carried by the latch member (1. At
the outer end of the latch member 17, there is
arranged for reciprocable movement relative to
the housing 2, a rod member 24 with the lower
end thereof adapted to be connected to a foot-
actuating lever (not shown). On the upper end
of the rod 24, there is mounted a latch member
25 which is pivotally attached thereto, as at 235.
“The latch member 25 cooperates with a notch 27
in the outer end of the latch member {7 for the
purpose of tripping the same in a manner to be
described. There is provided a spring 28 for
maintaining the lateh member in contact with
the outer end of the latch member (1. Adjacent
the bottom of the rod 24, there is arranged there-
around, a compression spring 29 which cooperates
with a shoulder 30 arranged on the rod 24 and
a plate 31 arranged at the bottom of the housing
for the purpose of maintaining the rod 24 in its
uppermost position.

Cutting and forming mechanism

As shown in Figs. 3, 4, 5, and 11 of the draw-
ings within the housing 2, there is arranged a die
‘block 32 having a circular hole 33 arranged there~
through. Within this circular hole, there is ar-
ranged a hollow cutting punch 34 having a yoke-
shaped portion 35 arranged on the inner end
thereof on which there is mounted a pair of roll-
ers 36 which cooperate with a pair of cams 27
arranged on the shaft T by which the cutting
punch 34 is actuated upon the rotation of the
shaft 1. On the opposite end of the cutting punch
34, there is arranged a cutting edge 34c.

There is arranged axially of the cutting punch
34, a forming punch 38 with the inner end there-
of connected to a block 39 which carries a roller
40 which cooperates with a groove or race 40a
arranged on the inner side of one of the cams 37
by means of which the forming punch is ac-
tuated. On the outer end of the forming punch
38, there is arranged a forming portion 41 for
forming the stop in 2 manner to he described.

On the outer side of the die block 32, there
is mounted a movable forming die 42 havinz s
circular hole 43 arranged centrally of an enlarged
circular portion 44 thereof. This enlarged cit-
cular portionh 44 is disposed on one side of the
forming die and extends into the circulasr open-
ing 33 of the die block 82 and carries diametri-
cally-opposed centering grocves 43 for a purness
to be described.

Wire feeding mechanism

To one side of the housing 2, as shown in Figs.
1,73, and 5, there is arranged an arcuate-shapad

bracket 471 which carries a tube-like guide mem- -

ber 48 for guiding the wire W to the machine
Irom the source of supply. Adjacent the inner
side of the bracket &7, there is arranged a wire
feeding unit including a pair of wire guide mem-
bers 49-and 50 between which there is arranged
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a pair of feed rolls 51 and 52 for feeding the wire
into the machine. The feed roll 51 is mounted
on a stud shaft 83 arranged in the side wall 3 of
the housing. There is secured to the stud shaft
£3, a gear 54 which meshes with a gear 55 which
in turn meshes with another gear 56 mounted
on the end of another stud shaft 5T rotatably
mounted in the side wall 3 of the housing.

The feed roll §2 is an idler roller which is
mounted on & lever 58 which is pivotally attached
to the frame 6, as at 53. At the cpposite end of
the lever 58, there is arranged a compression
spring 60 for moving this lever about its pivotal
connection at 59 so as to maintain the roll 52 in
contact with the wire W and the opposed feed
roll 8. There is arranged in the die block 32 ad-

_jacent the outer end.of the circular hole 33 there-

through, a wire cutting die block 6! with which
the outer cutting end of the cutting punch 34
cooperates to cut & blank B from the end of the
wire in a manner hereinafter to be described.
There is arranged in this cutting block, a semi-
circular hole 62 which communicates with the
circular opening 32 in the die block 32, and it will
be understood that the end of the wire passes
through this semi-circular hole 62 into the cir-
cular hole 33 in the die block 32 so as to be ar-
ranged diametrically therecf, as shown in Figs.
3 and 5.
Stop transferring mechanisin

At a point directly opposite the forming die 42,
there is rotatably arranged a dial or head 63 for
transferring the stop member S from the forming
station at the forming die to an attaching sta-
tion disposed diametrically opposite from the
forming station on the opposite side of the dial.
The dial €3 consists of a plate-like member se-
cured to a stud shaft 65 which is rotatably
mounted ‘in suitable bearings in a dial housing
block 66 carried by the frame. On the inner end
of the shaft 65, there is secured thereto a gear
100 which meshes with a gear 67 carried by a
stud shaft 68. The gear 671 also meshes with a
gear §¢ carried by the shaft 51. The gear 63 in
turn meshes with a gear 18 carried by a stud shaft
11 arranged in suitable bearings in the side wall
3 of the frame. On the opposite end of the stud
shaft Ti, there is arranged a Geneva movement
72 which cooperates with a pin 13 carried by a
collar 74 which is securely attached to the shaft 1.

On the inner side of the dial §3, there is ar-
ranged a plurality of pairs of triangular-shaped
clamping jaws 75, as more clearly shown in
Figs. 3, 5, and 13. In the present instance, there
is shown four sets or pairs of jaws with each pair
arranged ninety degrees from the other. Each of
the jaws 15 has a flange portion 76 arranged
along one side thereof which cooperates with
an inclined shoulder 77 arranged on the inner
face of the dial 63. Between one of each pair

‘of jaws 715, there is arranged a coil spring 18

which is positioned in a slot 19 formed in the
inner face of the dial inwardly of the shoulder
11 for holding and returning the jaws to their
retracted position in a manner to be described.
Inwardly of the jaws, there is arranged on the
dial 63, a plurality of stop portions 101 against
which the inner sides of the jaws are normally
seated. On the outer end of each of the jaws
15, there is arranged a lip 80 for holding the stop
8 between the jaws. The jaws 15 are held in po-
sition in the dial 63 by means of a dial plate
81 which is secured to the dial by means of ma-
chine screws 82. In the periphery of the dial




2,619,148

5

63, there is arranged a plurality of U-shaped
slots 83 with one disposed directly opposite the
space between the jaws 15.

To either side of the transfer dial 63, there
is arranged a spacer block 84 in which there is
arranged a hole 85 to either side of the dial in
which each of the holes there is disposed a com-
pression coil spring 86 with one end of the spring
abutting the bottom wall of the hole, and the
other abutting the extending ends #42a of the
forming die 42. The dial 63 has flat portions
81 arranged to either side of the U-shaped slots
83 therein against which the forming die abuts
when a stop S is positioned between the jaws 19,
as will be later described.

To one side of the dial 63, there is arranged
an L-shaped ram 88 having a rectangular-
shaped portion 89 which is disposed axially of
the dial 63, and which is adapted to cooperate
with the inner sides of the jaws 15 between the
stop portions {81 to close the jaws in a manner to
be described. There is attached to the other leg
of the ram 88 by means of machine screws 90,
a ram holder 81 having a roller 92 attached to
the inner end thereof which is disposed in and
cooperates with a groove or race 93 arranged on
the inner side of one of the cams 37, as shown
in Figs. 4 and 10 of the drawings.

Operation

The machine of my invention operates in the
following manner. The tape stringer T to which
the stop is adapted to be applied is positioned in
one of the grooves 83 of the dial with the end-
most fastener element E thereof disposed next
to a guide or spacing portion 94 carried by the
dial plate 81. It is the purpose of this spacer
portion to space the stop member S the proper
distance from the endmost fastener element E.
It will be assumed that the machine is in op-
eration with the shaft 18 being rotated. The
operator then trips the clutch on the shaft 19, as
shown in Fig. 3, by means of the rod 24 through
the action of the pawl 25 and the latch member
i1 thereby disengaging the pawl 18 from the
shoulder or stop portion 29 of the clutch so as
to permit the clutch to turn one revolution.
After the clutch rotates one revolution, it will
be seen that the rod 28, together with the latch
25, return to their normal positions due to the
action of the springs 29 and 28, respectively.
The latch member 17 will also return to its nor-
mal position and engage the shoulder 28 due to
the action of the spring 21.

When the clutch is engaged, it will be seen
that it rotates the shaft 7 due to the meshing
of the gears 8 and 9. Upon rotation of the shaft:
1, it will be seen that the cams 87 are rotated.
Tt will be assumed that the end of the wire W
has been fed into the machine and g blank is
ready to be cut therefrom, as shown in Figs. 3
and 5 of the drawings, so that the end of the
wire is substantially seated in the diametrically-
arranged grooves 45 of the forming die 42. Upon
rotation of the cams 317, it will be seen that both
the cutting punch 34 and forming punch 38 are
moved forwardly toward the wire by means of
the rollers 36 carvied by the cutting punch and
the roller 48 carried by the forming punch which
cooperate with the outer side and the groove or
race 80a, respectively, of the cams 31. As the
cutting punch moves forward, the cutting edge
34a¢ thereof cooperates with the inner face of
the wire cutting block 61 to shear a blank B
from the end of the wire W. The cutting punch
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continues to move forward until the blank B is
fully seated in the diametrical grooves 45 of the
forming die 42 with the outer end of the cutting
punch abutting the inner side of the forming die
42 and moving it to position, as shown in the
broken lines of Fig. 11, against the action of the
springs 86 so as to seat the inner face of the
forming die against the inner side of the spacer
blank and flush with the flat surface 87 disposed
adjacent thereto on that side of the dial 63. At
this point, the cutting punch 34 is arrested from
further movement and the forming punch 38
continues to move so as to force the blank B
through the hole in the forming die 42 so as to
form a U-shaped stop member around the end
forming portion 4! of the forming punch.. The
wire W from which the stop is formed is pref-
erably half round in cross section with the inner
side thereof preferably grooved or serrated, as
at 102, in Fig. 7, so as to attach more securely
the stop to the edge of the sfringer fape. The
U-shaped stop as formed at the forming station,
as has just been described, is substantially of
the shape as shown in PFig. 7 of the drawings,
with the legs spread a little farther apart, the
position they will assume before attaching.

The forming punch 38 continues on its move-
ment through the hole in the forming die carry-
ing the stop S with it and positioning it between
the pair of jaws 15 disposed opposite the form-~
ing die with the lips of the jaws 80 being disposed
around the ends of the stop so as to retain it be-
tween the jaws, as shown in Fig. 6. The stop is
now positioned between the jaws 15 in readiness
to be transferred from the forming station to the
attaching station.

Upon further rotation of the shaft 7 and the
cams 37 carried thereby, it will be seen that both
the cutfing punch and forming punch will be
moved in the opposite direction to their retracted
position in the hole 33 of the die block thereby
permitting the forming die 42 to move to its re-
tracted or normal position due to the action of
the springs 86 in readiness for the next cutting
and forming operation.

Simultaneously with the movement of the cut-
ting and forming punches, as above deseribed,
the ram 88 is actuated by means of the cam 37
through the action of the roller 92 and the ram
holder 9. It will be assumed that there is posi-
tioned at this time between the jaws 75 at the
attaching station during a previous operating
cycle of the machine, a stop member S, in a man-
ner which has just been described, with the edge
of the stringer tape positioned between the jaws
of the stop S, as described, to which the stop is
to be clamped. Upon movement of the ram 88, it
will be seen that the inner end &9 thereof co-
operates with the inner sides of the jaws 75, and
when the ram is moved in a radial direction out-
wardly of the dial it strikes the inner ends of the
jaws 18 positioned at the attaching station and
moves them toward each other due to the action
of the flange portions 7§ carried thereby which
cooperate with the shoulders 771 carried by the
dial so as to clamp the stop S positioned between
the jaws around the edge of the stringer tape. In
other words, the jaws 75 are caused to clamp the
stop to the tape by a camming action due to in-
clined surfaces (shoulders 77 and flanges 18)
carried respectively by the dial and the jaw mem-
bers. After the ram 88 has been moved to its
retracted position upon further rotation of the
shaft 7, it will be seen that the jaws 15 are moved
to their retracted or normal position by means
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of the springs 18 against the stops 19f. The
stringer is then removed from the groove 83 in
the dial so 4s to permit the dial to rotate for the
next attaching opergtion. As a result of this at-
taching operation, the stop S is attached to the
stririger in a position substantially as shown in
Fig. 8 of the drawings.

The digl €3 is then rotated by means of the
Ceneva motion 72 through the acticn of the gears
66, 617, 69, and 79 positioning the next stop S in
position in readiness for the next aftaching op-
eration. Simultaneously with the movement of
the transfer dial, the free end of the wire is fed
into position for cutting a blank B from the end
thereof, as has been described, by action of the
feed roller 58 which is rotated by means of the
gears 56, §5, and §4 which. gear train is alsc actu-
ated by the Geneva movement. This operation
now positions the end of the blank adjacent the
forming die for the next cutting and. forming
operation, and this completes one cycle of opera-~
tion of my machine.

As g result of my invention, it will be seen that
there is provided an improved automatic ma-
chine for attaching stop members to slide fas-
tener stringers, which consists of a minimum
number of parts so as to provide a compact unit
which effectively applies the stops to the
stringers in a simple and efficient manner.

While I have shown and deseribed an embodi-
ment which my invention may assume in prac-
tice, it will be understood that this embodiment
is merely for the purpcse of illustration and de-
seription, and that other forms may ke devised
within the scope of my invention as defined in
‘he appended claims.

What I claim as my invention is:

1. In a machine for applying end stop mem-
bers to slide fastener stringers, a rotatable head
provided with a plurality of openings arranged
around the periphery thereof for receiving sub-
stantially U-shaped stop members and adapted
for movement from a forming station to an at-
taching station, a flat surface arranged to either
side of each of said openings on the outer periph-~
ery of said head so as to provide a planar surface
across each of said openings on the outer surface
of said head, a pair of movable jaws arranged in
each of said openings for holding a U-shaped
stop member therebetween, each of said jaws
having cam shoulders which co-operate with and
slide on ineclined cam shoulders carried by said
head adjacent said openings, means for rotating
said head intermittently so as to move a set of
jaws opposite the forming station and another
set of jaws opposite the attaching station, means
arranged within and axially of said head for
actuating said jaws at said attaching station, a
movable die arranged opposite the periphery of

said head at said forming station, means for g

feeding and delivering a continuous length of
wire opposite said die at said forming station,
reciprocable punching means arranged directly
opposite said die, said punching means adapted
to cut a blank from said wire and force the same
into and through said die so as to form in co-
operation therewith substantially a U-shaped
stop member from said hlank and said die
adapted to be moved against the flat surface on
said head adjacent said opening so as to position
the U-shaped stop member in said opening be-~
tween said jaws therein in co-operation with said
punching means.

2. In a machine for applying end stop mem-
bers to slide fastener stringers, a die block, a

10

30

40

50

55

65

-3

0

(s

8

forming die arranged in said block, a rotatable
head mounted directly opposite the outer end of
said forming die and said block, said head having
a plurality of openings arranged around the pe-
riphery thereof communicating with an open-
ing arranged axially of said head, a pair of mov-
able co~operating jaw members arranged in each
of said openings, movable means arranged ax-
ially of said head for actuating said jaw mem-
bers, said head adapted to be rotated intermit-
tently so as to move each set of jaw members
successively from a forming station at said form-
ing die to an attaching station, reciprocable
punching means arranged in said die block op=-
posite said forming die, means for feeding a
continuous. length of wire transversely of said
die block to a point adjacent and opposite said
forming die, said punching means adapted to
sever a blank of predetermined length from said
wire and in conjunction with said forming die
to form a substantially U-shaped stop member
and to move it between the jaw members at said
forming station, eccentric means arranged ad-
jacent the inner end of said die block for actu-

i ating said punching means, for rotating said

head and for actuating said jaw actuating
means all in timed relation.

3. In a machine for applying end stop mem-
bers to slide fastener stringers, a rotatable head
for transferring the stop members from a form-
ing station to an attaching station, a plurality of
pairs of movable cooperating jaw members car-
ried by and arranged around the periphery of
said head with each pair of jaw members adapted

3 to hold a stop member therebetween, a forming

die arranged opposite the periphery of said head
at said forming station, means for delivering
stop member blanks of predetermined length
to said forming station opposite said form-
ing die, reciprocable punch means arranged op-
posite said die and said head which co-operates
with said forming die to form said blanks into
substantially U-shaped stop members and mov-
ing the formed member to position hetween a
pair of jaws in said head at said forming sta-
tion, said head adapted to be rotated intermit-
tently so as to move the formed stop members
from the forming station to the attaching sta-
tion, means arranged axially of said rotatable
head for actuating said jaws so as to clamp the
U-shaped stop members around the edges of the
stringer tapes at the attaching station, a ro-
tatable shaft, and means carried by said shaft
for rotating said head for actuating the punch
and forming means and for actuating the jaw
actuating means all in timed relation.

4. In a machine for applying end stop mem-
bers to slide fastener stringers, the combina-
tion as defined in claim 3, wherein the means
for actuating the movable jaw members con-
sists of a ram-like bar arranged axially of said
head and being movable radially relative there-
to, sald jaw members having cam surfaces ar-
ranged on the outer sides thereof which co-op-
erate with and slide on com surfaces arranged
on an inner wall of said rotatable head where-
by the jaws of each pair are moved toward one
another at the attaching station when said ram-
like bar is moved radially outwardly thereagainst,
and spring means for moving and maintaining
normally said jaw members in spaced relation
and in their retracted positions in said head.

5. In a machine for applying end stop mem-
bers to slide fastener stringers, the combina-
tion as defined in clain 3, wherein each of the
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jaw members hag a flange portion carried there-
by which is ineclired relative to the clamping
face portions of the jaws, corresponding in-
clined cam shoulders carried by said head with
which said flange portions co-operate whereby
the jaw members of each pair are moved to-
ward one another when the jaw members are
moved radially outwardly by said jaw actuat-
ing means.

6. In a machine for applying end stop mem-
bers to slide fastener stringers, a rotatable head
for transferring the stop members from a form-
ing station to an attaching station, a plurality of
pairs of movable co-operating jaw members car-
ried by and arranged around the periphery of
said head with each pair of jaw members adapted
to hold a stop member therebetween and to clamp
the stop member to the edge of a stringer, a form-
ing die arranged opposite the periphery of said
head at said forming station, means for deliver-
ing and feeding a continuous length of wire to
a point adjacent and opposite said forming die
at the forming station, reciprocable punching
means arranged opposite said forming die on
the side thereof opposite that from said head,
said punching means adapted to sever a blank
from the end of the wire and in co-operation with
said forming die adapted to form the severed
blank into substantially a U-shaped stop member
and then to position the U-shaped stop member
between a pair of jaws of the rotatable head at
the forming station, means for actuating said
punching means, means for rotating said head
intermittently so as to move each pair of jaw
members successively from the forming station
to the attaching station, and means arranged
axially of said head for moving the jaw members
of each pair toward one another at the attaching
station whereby the stop member is clamped
securely to the edge of a stringer.

7. In a machine for applying end stop members
to slide fastener stringers, a rotatable head for
transferring the stop members from a forming
station to an attaching station, a plurality of
pairs of movable co-operating jaw members car-
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ried by and arranged around the periphery of said
head with each pair of jaw members adapted to
hold a stop member therebetween and to clamp
the stop member to the edge of a stringer, a form-
ing die arranged opposite the periphery of said
head at said forming station, said die having a
hole arranged centrally thereof, reciprocable
punching means arranged opposite the hole in
said die on the side thereof opposite that from
said head, means for delivering a stop member
blank of predetermined length to a point opposite
said die, said punching means adapted to move
said blank into and through the hole in said
dgie and in co-operation therewith to form the
same into substantially a U-shaped stop member
and to position it between a pair of jaw mem-
kers in said head at the forming station, means
for rotating said head intermittently so as to
move the pairs of jaw members successively from
the forming station to the attaching station,
means for actuating said punching means, and
means arranged axially of said head for actuating
said jaw members at the attaching station where-
by the jaw members of each pair are moved
toward one another to clamp the stop member to
the edge of a stringer.
HENRY P. CAMP.
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