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This invention relates to tape feeding mech-
anism wherein the said mechanism is actuated

through the medium of compressed air so that .

a quick and yet positive feed may be provided
5 of a tape or other strand, especially in the wide
spacing of the tape or strand in a machine. More
particularly, the invention relates to a machine
of the character described wherein devices or
elements are mounted or attached to a tape or
10 strand at spaced intervals longitudinally thereof
and wherein at predetermined controlled inter-
vals an air valve will be actuated to intermittent-
1y feed a tape or strand one or more times in
widely spacing the elements arranged or mounted
15 thereon. The novel features of the invention
will be best understood from the following de-
scription and annexed drawings, in which cer-
tain embodiments of the invention are disclosed
and in which the separate parts of the mechanism
are designated by suitable reference characters
in each of the views, and in which:

Fig. 1 is a vertical broken section through a
part of a die casting machine illustrating one
method of carrying my invention into effect.

Fig. 1A is a sectional view substantially on¢he
line IA—{A of Fig. 3, showing the valve mecha-
nism associated with the structure as shown in
Fig. 1. .

Fig. 2 is a partial section on the line 2—2 of
Fig. 1. .

Fig. 3 is a partial section on the line 3—3 of
Fig. 1.

Fig. 4 is a section on the line 4—4 of Fig. 1.

Fig. 5 is a section on the broken line 5—5 of
Fig. 1. .

Fig. 6 is a sectional detail view showing a
modified form of construction which may be em-
ployed. - :

Fig. 7 is a diagrammatic view illustrating one
step in the method of feeding the tape for the
wide spacing thereof, and )

Fig. 8 is a view similar to Fig. 7 showing an-
other step in the operation of feeding the tape.

Fig. 9 is a fragmentary sectional view on the
line 9—9 of Fig. 3.

The present invention constitutes a continua-
tion in part of the structure shown and described
in my prior application Ser. No. 189,309 filed Feb.
8, 1938, in which prior application the funda-
mental principles of the tape feeding mechanism
herein described and particularly as illustrated
in Figs. 1 to 5 inclusive were described. In the
present application one further adaptation of this
invention is illustrated, which adaptation is basi-
cally the same as that shown in the other figures.
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In the production of such articles of manu-
facture as stringers for separable fasteners, it has
been the practice to arrange a group of links or
clements on one edge of the tape and then fo
widely space the tape between one groub of &
elements and the next adjacent group in form-
ing what is commonly termed, stringer lengths.
These lengths vary in the production of fasteners
of different lengths adapting them fo various
types and kinds of articles of manufacture, gar- 10
ments and the like. In all structures of this type
and kind, it has been difficult to provide an ac-
curate wide spacing of the groups of links so
that in coupling two long tapes together, an
accurate length of tape between groups of links 18
would be provided on both stringers. Variances
of these lengths has brought about difficulty in
the handling of the joined long workpieces from
the standpoint of plating or for other purposes.

It is one of the features of my invention to 20
provide an accurate spacing between the groups
of links on a stringer of the class described so
that no variance would be provided between
coupled stringers which would bring about the
buckling and other objectionable features. As 26
2 matter of fact, it is the purpose of my inven-
tion to not only accurately control the wide spac-
ing of the groups of links on a long tape, but
also in definitely controlling the number of links
applied in each group in the spacing thereof one 30
with respect to the other so as to gage and con- |
trol the various stringer lengths, not by the num-
ber of inches but by the number of links em-
ployed; thus providing a more positive and defl-
nite means of merchandising articles of this type 35
and kind by the sale of stringer lengths by the
number of links employed in each stringer rather
than by the inch length of a complete stringer
from one end link to the opposed end link.

In the accompanying drawings, and for the 40
purpose. of illustrating one method -of carrying
my invention into effect, I have shown parts of
the die casting machine shown and described
in the application hereinbefore referred to, as is
necessary to illustrate, to one skilled in the art, 45
the operation of the tape feed mechanism. In
the drawings 10 represents the frame-work of
a swinging arm or frame mounted to swing about
an axis 11 indicated by dotted lines in Fig. 3 of
the drawings so as to move a pair of dies 12 to- 50
ward and from the discharge nozzle 13 of a
gooseneck 14 supported in a melting pot {5 in a
fixed position in the machine. The molten metal
is discharged from the nozzle I3 into the dies
or the impression formed therein by the air &8




2

operation of a plunger 16 as taught in the prior
application.

Extending centrally and longitudinally through
the casing 10 is a cam shaft (1 which is driven
from the drive shaft axis 11 through a beveled
gear 18, note Fig. 3. Mounted transversely in

- the arm 10 is a shaft 19 driven through a worm
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20 on the cam shaft and a worm gear 21 on the
shaft 19. The shaft 19 protrudes through the
casing 10 and carries at the outer end thereof
a sprocket 22 having a clutch engagement with
the shaft 19 as seen at 23.

Arranged in an enlargement [8a of the casing
is a vertically movable rod 24, to the upper end
of which is adjustably secured a bracket 25 keyed,
as seen at 27, to a hook-shaped rod 26 protrud-
ing from the top of the casing, so that the brack-
et 25 is free to move longitudinally of the rod
26. Supported upon the face of the bracket is
a tape feeding device or gripper block 28 slotted
as clearly seen at 29 in Fig. 5 of the drawings
to receive the tape 30 guided into the device 28
irom a roller 3. Within the device 28 are piv-
otally supported grippers 32 which are arranged
at each side of the tape to engage opposed sur-
faces thereof. 'These grippers are tensionally
supported in engagement with the tape through
springs 33 as clearly seen in Fig. 5 of the draw-
ings. . The device 28 includes downwardly di-
rected extensions 34 to guide the tape for proper
alinement with the dies ‘12 so that the tape will
be properly positioned within the impression of
the dies in receiving the cast links 35 to be formed
on the beaded edge of the tape.

The rod 24 is in the form of a plunger and has
at its lower end an enlarged piston portion 24a
which normally seats against a stop 36 formed
on a plug or screw 37 mounted in.a tubular ex-
tension 38 on the frame part 10a. The piston 24a
is normally urged in the direction of the stop
36 by a coil spring 38. Opening into the ex-
tension 38 below the piston 24q is an-admission
port 40 into which air under pressure may be
introduced through a pipe or tube 41 which
communicates with a control valve 42 as seen by
the port 43 in said valve. Around the rod 24 is
a sleeve 44 to the upper end of which is attached
another bracket 45 for supporting a core pin 46
and for moving said core pin together with the
casting thereon in spacing the links on the tape
in accordance with the teachings in said prior
application. Means for actuating the core pin
forms no direct part of the present invention, it
being apparent that any cam or other device
can be employed to reciprocate the sleeve 44 at
the proper time intervals in actuating the core 46.
It will be understood that the bracket 45 is keyed
to and movable longitudinally of the rod 26 as
seen at 47.

At 48 are shown the die supporting and operat-
ing members which are mounted to reciprocate
around the rod 24 or.sleeve 44, note Fig. 4. The
members 48 are in the form of a pair of shears
or tongs which are operated to open and close
the dies 12 at proper time intervals through cams
49 indicated by dotted lines in Fig. 4 of the draw-
ings, again as more specifically taught in the ap-
blication referred to. The tubes 50 partially
shown in Figs. 1 and 4 of the drawings are simply
means for circulating cooling water through the
die supporting members as well as through the
frame to provide desirable cooling effects in a

machine of the type and kind herein illustrated
.which operates at very high speeds; that is to

say in producing die castings at the rate of five
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hundred or more individual castings per minute.

The valve device or mechanism 42 is secured
to the casing 10 and is thus movable therewith.
This valve as will be seen in Fig. 3 of the draw-
ings comprises two cylinders 51 and 52, and in
the present construction, liners 5la and 52g are
arranged therein. However, to simplify the pres-
ent description, In referring to the cylinders it
will be understood that reference is being made
to the cylinders including the liners. In each
cylinder is arranged a reciprocating plunger
valve §3 and 54. At 55 is shown a supply pipe
for compressed air from a suitable source which
opens into a port 56 in the cylinder to admit
air into the chamber 571 of the valve 53. The
chamber 57 has a by-pass outlet 58 at one side
thereof and an exhaust passage 59 at the bottom
thereof normally sealed as seen in Fig. 1A of the

drawings; that is to say, normally out of regis-

tration with the passage 43. °

The exhaust passage 60 of the valve 53 is nor-
mally in communication with™ the passage 43
through the port 61 as seen in said figure. This
supporting of the valve 53 is attained by a pawl
or catch 62 pivotally supported on the valve
device as seen at 63 and normally supported in a
recess 64 formed in the valve 53 so as to retain
the valve against movement and against the
action of a spring 65 in the normal casting opera-
tion of the machine. By supporting the valve in
this manner, a roller 66 carried at the inner end
of the valve is maintained against mechanical
engagement with a cam 67 on the shaft (1, or in
other words is not susceptible to the action of said
cam. It will be understood that & spring pressed
pin 68 serves to normally support the pawl 62 in
operative position.

The upper end of the pawl carries a roller 69
which is adapted to cooperate with trip devices
78 on a control chain 7f mounted on and mov-
able with the sprocket 22 so that when the trips
10 engage the roller 69, the pawl 62 may be moved
into inoperative position and release the valve
§3 so as to maintain the roller 66 in operative
engagement with the cam 671. In the cycle of
revolution of the machine the port 59 will be
moved into registering position with the passage
43 and the compressed air in the chamber 57 will
pass through the pipe 41 into the port 40 and
raise the piston 24a and rod 24 to move the tape
feeding mechanism upwardly. That is to say,
to move the grippers 32 from the dotted line posi-
tion shown in Fig. 7 to the full line position
shown in said figure while the dies 12 are main-
tained in firm engagement with the tape 30.
Thus the grippers will slide over the tape in this
operation.

Immediately upon completing this operation,
the valve 53 will be returned by the cam 67 to
the position shown in Fig. 1A and the air in the
bipe 41 will be exhausted through the exhaust 60,
The spring 39 will then move the rod 24 and
the piston 24a downwardly, in which operation
the grippers will move from the position shown
in dotted lines in Fig. 8 to the position shown
in full lines in said figure, moving the tape 38
with said grippers, while the dies are in open
position. Thus the tape will be fed in this one
cycle of operation a distance controlled and
gaged by the movement of the grippers 33 as
above described. This movement is gaged in one
direction by the striking of the bracket 25 upon
the top extension 26a of the arm 26 and is gaged
in the other direction by the stop 36. The latter
adjustment may be provided by changing shims
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3Ta or by substituting new stops having shorter
or longer stop pin portions 36, or by means such
as later described in connection with Fig. 6 of
the drawings. The above operation may bhe re-
peated as many times as desired to provide the
required spacing of the tape, and while in the
accompanying drawings this is shown as being
accomplished by two trips of the pawl 62, any
number of these trips may be employed.

After the successive tripping and wide spaced

feeding of the tape 30, the pawl 62 will again be
-dropped into its operative position and then the

valve 53 will be held against movement until the
next series or group of castings 354 is formed.

The casing of the valve device 42 has a by-pass
72 with which the port 58 normally registers
when the valve 53 is in the position shown in
Fig. 1A. The valve 54 has a passage 13 adapted
to be moved into registering position with the
by-pass 12 through the action of a cam 14 on the
cam shaft 17, engaging a roller 15 on the inner
end of the valve 54 so as to permit passage of
air under pressure through a chamber 76 and
port T6a in the valve 54 to a pipe or tube 17 lead-
ing to a cylinder for actuation of the plunger 16.
When the valve 58 is moved into the position
where the port 13 does not register with the by-
pass 12, the port T8a of the exhaust passage 718
at the outer end of the valve 54 will register with
the pipe 11 and the air in said pipe will be ex-
hausted. This will clearly be apparent from a
consideration of Figs. 3 and 9 of the drawings.
The valve 54 is shown in each of these figures
as arranged in the inoperative position with re-
spect to the actuation of the plunger 16. A
spring 19 is employed to normally support the
valve 54 or the roller 75 thereof in engagement
with the cam 74.

Tt will be understood that the valve 54 is in
constant operation, but when the valve 53 is re-
leased and moved forwardly to bring the port 59
into registering position with the passage 43, the
port 58 is out of registering position with the
by-pass 12, and thus no air can be admitted into
the valve 54. While the dies 12 will complete
their normal functioning to open and close, no
heated metal will be discharged from the nozzle
{3 in that the plunger {6 remains idle during
these cycles of operation. In other words, it
may be said that in the wide feeding or spacing
of the tape 30, the machine performs all of its
normal functions with the exception of the idle-
ness of the plunger 16 and the further exception
that the normally idle valve 83 actuates to per-
form its function in controlling the air operation
of the tape feed device 28. From the foregoing
it will be understood that the grippers 32 at
all times have a slight tensional engagement
with the tape so that the tape is supported in
proper position at all times. This also provides
accuracy in the feeding of the tape through the
medium of the core pin 46 in accurately spacing
the tape for the reception of adjacent links 35 in
a group of links on the tape. .

Tn Fig. 8 of the drawings I have indicated at 35
the last cast link of one group and at 35a the
first cast link of the next adjacent group of
links to be formed on a stringer tape. The sec-
tion of the tape identified by the arrows x repre-
sents the wide spacing section of the tape pro-
duced by the tape feeding mechanism herein re-
ferred to. .

By controlling
respect to the trips 10 which may be employed
thereon, a definite number of links 35 may be

the length of the chain 11 with

3

formed in each group of castings on the tape.
For example, if a hundred link chain Tl were
employed, then a hundred cast links would be
formed in each group, and for each different
stringer length, a definite length of chain would
be provided, the chain being marked to identify
the number of link castings formed. Where ex-
ceptionally long stringer lengths are required, it
may be desirable to use a different ratio of drive
of the sprocket 22 so as to operate at a ratio
of two to one or three to one as the case may
be, thereby permitting the use of shorter chains,
but would otherwise accomplish the same result.
A finger piece 62a is provided on the pawl for
the manual tripping of the pawl at any time,
especially in the testing of the machine.

In Fig. 6 of the drawings I have shown a slight
modification of the construction shown in Fig. 1,
which simply consists in modifying the structural
arrangement and mode of operation of the rod
24. In other words, the tubular extension 38
would not be employed and the rod would simply
have & bearing in the lower end of the casing
{0, and on the upper end of the rod 24b is an

enlarged piston portion 24c movable vertically :

in a tubular body 80 supported in an extension

‘rod or bracket 8! similar to the rod 26 and ex-
- tending above the bracket 25 sufficiently to com-

pensate for the movement of the rod 24b. The
piston 24c has a reduced portion 24d where it
joins the rod 24b to provide an annular air pas-
sage 82 at the base of the piston 24q into which
compressed air is introduced through a port 83
with which is coupled a pipe &la similar to the
pipe 44. That is to say, the pipe 4lqa is coupled
with the valve 42 and communicates with the
chamber 43 thereof. In other words, the sfruc-
ture of Fig. 6 simply amounts to actuating the
rod from the upper end thereof rather than
from the lower end &s is taught in Fig. 1 of the
drawings. When air is admitted into the cham-
ber 82 the piston 24c moves upwardly against
the action of a spring 84 until the upper head
end 24e of the piston strikes the lower end of an
adjustable stop rod 85 held in different positions
of adjustment in a plug 86 secured to the tube
80 by means o” an operating head 87 and a lock
screw 88. The downward movement of the pis-
ton 24c and rod 24b will be adjusted to suit the
other structure of the machine by a slight adjust-
ment of the tube 80 in the support 81 through
the medium of a set screw 89 or any other suit-
able means. A packing gland 90 is provided in
the tube 80 to seal the rod 24b against the leak-
age of compressed air as will be apparent. Aside
from the different location of -the operating

mechanism and the other structural differences
defined, the structure shown in Fig. 6 will actuate
in the same manner as the structure shown in
Fig. 1.

It will of course be apparent that the feeding
mechanism herein defined is applicable for use in
connection with machines of various types and
kinds wherein a tape, strand or the like is fed
into and through the machine and especially

‘where it is desirable to intermittently feed a tape

or strand for the wide spacing thereof. It will
be understood that the tape feeding mechanism
will be modified to suit the particular type
and kind of workpiece engaged thereby. In deal-
ing with the invention from the standpoint of
the production of separable fastener stringers, it
will be apparent that the invention is applicable
to machines of this type and kind-regardless of
the manner of forming the links and of apply-
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4
ing the links to a stringer tape. From this stand-
point, in some instances, the entire valve 54 and
associated parts may be dispensed with unless the
latter is used in some manner for the operation
of other parts of a machine which will in no
way conflict with the actuation of the tape feed-
ing device or mechanism.

It will also be apparent that the present cast-
ing machine is intended primarily for the cast-
ing of metallic links, but here again it will be
understood that the invention is applicable to
the formation of stringer tapes regardless of the
type and kind of cast links arranged thereon.

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

1, In a die casting machine of the character
described employing a mounting strand upon
which a successive series of castings are formed
and arranged in groups on said strand by widely
spacing predetermined castings on said strand,
means including a block having spring actuated
grippers for engaging and feeding said strand,
a compressed air operated plunger rod in con-
nection with which said block is mounted, a
compressed air valve for supplying air to said
plunger rod, means for normally supporting said
valve in inoperative position, and means for in-
termittently releasing the last named means
whereby said valve may be operated to supply
air to said plunger rod for actuating said block
in the wide space feeding of said strand.

2. In a die casAting machine for forming sep-
arable fastener stringers, means for guiding a
tape into the machine, means including dies
cooperating with- the tape fer intermittently
forming successive series of die cast links on
one edge portion of the tape in forming stringers
of a separable fastener, means for feeding the
tape and cast links thereon for spacing suc-
cessive links on the tape in a stringer length,
a pair of grippers engaging the tape for tension-
ally supporting the tape in its several positions,
and means for moving the grippers longitudinally
of the tape when held between said dies and for
moving the tape with the grippers when the dies
are opened in the wide spacing of links on the
tape in forming stringers of predetermined
length.

3. In a die casting machine for forming a suc-
cessive series of castings in spaced groups on
a mounting member, means involving dies for
intermittently feeding said mounting member to
provide wide spacing of the mountimg member

between the groups of castings, said means com- -

prising grippers movable with the mounting
member when the dies are open and movable
relatively to the mounting member when said
member is firmly supported between said dies,
said grippers tensionally engaging the mount-
ing member at all times, and said grippers being
arranged adjacent the dies in a position between
the dies and the source of supply of said mount-
ing member.

4. A pneumatically actuated intermittent work-
piece feed of the class described- comprising
means for supporting and guiding an elongated
workpiece through a machine, a pair of grippers
for engaging a workpiece and for moving the
same In one direction through the machine in
one directional movement of said grippers, means
supporting the workplece in the other opposed
direciional movement of the grippers with re-
spect to said workpiece, pneumatically actuated
means for moving the grippers in one direction,

2,224,980
other means for moving the grippers in the .

opposed direction, and an automatically actu-
ated valve for controlling the pneumatic opera-
tion of said grippers.

5. A pneumatically actuated intermittent work-
piece feed of the class described comprising
means for supporting and guiding an elongated
workpiece through a machine, a pair of grippers
for engaging a workpiece and for moving the
same in one direction through the machine in
one directional movement of said grippers, means
supporting the workpiece in the other opposed
directional movement of the grippers with re-
spect to said workpiece, pneumatically actuated
means for moving the grippers in one direction,
other means for moving the grippers in the op-
posed direction, an automatically actuated valve

for controlling the pneumatic operation of said

grippers, means supporting said valve in inoper-
ative position during predetermined cycles of
operation of the machine to render said work-
piece feeding means idle, and automatically ac-
tuated means for releasing said holding means
for a predetermined number of cycles of oper-
ation of said machine in providing a correspond-
ing number of intermittent feeding operations
of said workpiece.

6. A pneumatically actuated intermittent work-
piece feed of the class described comprising
means for supporting and guiding an elongated
workpiece through a machine, g pair of grippers
for engaging a workpiece and for moving the
same in one direction through the machine in
one directional movement of said grippers, means
supporting the workpiece in the other opposed
directional movement of the grippers with re-

" spect to said workpiece, pneumatically actuated

means for moving the grippers in one direction,
other means for moving the grippers in the op-
posed direction, an automatically actuated valve
for controlling the pneumatic operation of said
grippers, means supporting said valve in inoper-
ative position during predetermined cycles of
operation of the machine to render said work-
piece feeding means idle, automatieally actu-
ated means for releasing said holding means
for a predetermined number of cycles of oper-
ation of said machine in providing a correspond-
ing number of intermittent feeding operations
of said workpiece, said grippers maintaining con-
stant tensional engagement with the workpiece,
and other means for feeding the workpiece in
successive operations of the machine independ-
ent of said first named feed.

7. In combination with a workpiece feed mech-
anism involving grippers engaging opposed: sur-
faces of the workpiece and having pneumatically
operated means for moving said mechanism in
one direction into operative position and resilient
means for operatively moving the mechanism in
the opposite direction in the feed of the work-
piece, of means controlling the operation of said
mechanism comprising g chain, an air valve, a
catch device normally supporting the air valve
in inoperative position, and a series of trips on
said chain engaging and releasing said catch
device to actuate said feed mechanism in a series
of successive operations depending upon the
number of trips employed on said chain.

8. In a machine for applying groups of links
to an elongated tape and for widely spacing the
respective groups of links on the tape, 2 tape
feeding mechanism comprising a pair of grippers,
nwea:is maintaining the grippers in constant ten-

10,

13

20

25

30

35

40

45

50

55

60

i1

70

s-onal engagement with opposed surfaces of the 75



10

20

30

2,224,980
" tape, means moving the grippers longitudinally

of the tape, means for holding the tape against
movement in said movement of the grippers, and
means upon the completion of the formation of
the last link in a group of links for actuating
said spacing mechanism’ to provide predeter-
mined spacing between said last link of one
group and the first link of the next adjacent
group. .

9. In a machine for applying groups of links
to an elongated tape and for widely spacing the
respective groups of links on the tape, a tape
feeding mechanism comprising a pair of grippers,
means maintaining the grippers in constant ten-
sional engagement with opposed surfaces of the
tape, means moving the grippers longitudinally
of the tape, means for holding the tape against
movement in said movement of the grippers,
means upon the completion of the formation of
the last link in a group of links for actuating said
spacing mechanism te provide predetermined
spacing between said last link of one group and

the first link of the next adjacent group, and

means controlling the number of links cast in
each group in determining the length of each link
group on said tape. .

10. Tn a machine of the class deseribed, a tape
feeding mechanism for feeding the tape through
the machine in the wide spacing of said tape,
said mechanism comprising a block, channeled
to receive the tape, a pair of pivoted grippers
supported in said block, tensional means cooper-
ating with the grippers for tensionally support-

ing the same upon the side surfaces of a tape

passed through said block to maintain the tape
against accidental shifting with respect to the
block, means for actuating said block to move the
grippers relatively o the tape, other means for

8

moving the block in opposite direction in the op-
eration of feeding said tape, and means for key-
ing and alining said block in its movement in the
machine.

11. In a die casting machine employing rela-
tively movable dies movable toward and from a
mounting tape in forming a successive series of

castings at longitudinally spaced intervals on the -

tape, a tape feeding means for feeding the tape
for wide spacing of groups of the castings on the
tape, said feeding means comprising grippers
arranged in close proximity to the dies and in
constant tensional engagement with. the tape,

means moving the dies in flrm engagement with

the tape perlodically in the wide spacing of the
tape, and means simultaneously - moving ~the
grippers lengthwise of the tape held in the dies
in determining the length of said wide spacing
of the tape. - S

12. In a die casting machine employing rela-
tively movable dies movable toward and from a
mounting tape in forming a successive -series of
castings at longitudinally spaced intervals on the
tape, a tape feeding means tor feeding the tape
for wide spacing of groups of the castings-on the
tape, sald feeding means comprising grippers ar-
ranged in close proximity to the dies and in
constant tensional engagement with the tape,
means moving the dies in firm engagement with
the tape periodically in the wide spacing of the
tape, means simultaneously moving the grippers
lengthwise of the tape held in the dies in de-
termining the length of said wide spacing of the
tape, and means for moving the tape relatively
to the grippers and said dies in spacing the tape
for forming successive castings in.each group of

castings. .
LOUIS H. MORIN.
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