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“This «invention:: relates: to-.separable ‘fa',s_’ceners

employing stringers having:links-or:scoops:spaced::
longitudinaly-of-one edge of the stringers. :More -

particularly, the invention relates to an.appara-
tusifor:forming a-cast unit comprising a:series-or
multiplicity -of rscoaps:.;on: the:stringer tape to=

gether-with:an:integral:gate rod, and:in utilizing -
the:gate rodas;a-means for supporting:the: cast

unitand imoving. the cast:unit relatively:to: the
dies:employed.:
tion will be:best-understood  from: the following

description-when-taken:together with the accom--
panying.drawing; in-which certain;embodiments:
of the invention are disclosed, and in which.the.

separate:parts-are designated by :suitable:refer-
ence:; characters :ineach. -of i the v1ews, and in
which:

g 1:is.a-:sectional view dxagrammatlcally

illustrating ~the. .apparatus:employed-in forming -
successive:cast unifs:comprising groups-of:scoops

on:a,stringertape.:

“Pig::2:1s :a; viewlooking 'in-the directwn :ofthe
arrow:2, Fig:i1;:illustrating the dies in-open:posi~

tion: and: with :part::of the :construction in:sec-
tion: -
JFig, 3dsra partxal sectlon on :the:line. 3—~3 of
PFigi:1. -

Fig. 4 is a view similar to Flg :3;: showmg ;the.

dies:in:open;position, asin.Fig. 2.

Jig::b;isa partial section: on: the lme 5~——5 of

Fig, 1.

‘Fig: -6 is a. perspective -view: dlagrammatically
illustrating. the forming operation;.and - -

Fig. 7.is a-detail.view .of a. few coupled links
of .two stringers.:

:In .the .construction. of -stringers:.of : separab]e :
fasteners,. it- has been.customary,. in forming die .
cast.scoops .on the.stringers, to:cast. the.scoops :
one.at a.time.in forming the undercut socket or:
female coupling portions thereof. Ithasalsobeen..-
customary in. more . recent developments-. of .this .

art, to.cast a plurality of scoops.simultaneously

upon. a.core .element employed for forming. the..
undercut socket or female portion of .the scoop..
In‘the last method of procedure, some difficulty.

would ‘be experlenced in removing the.core ele-
ment, particularly when g large number of cast-

ings -are simultaneously.formed on the element. .
It is the purpose of my present, invention to..

simultaneously cast a plurality or rela‘,tively la,rge

The novel features.of the inven~

(CcL 18—-—42)

; .2

”"number .of; sCoops. hon the nstringer taps «witheut

=

102

20

128

30

.rcoupling portions.

formmgithe undercut.socket or. female.coupling.
portions in .the _Scaops,..and -then ‘toshape..the
scaops.te. form’ these undercut . sacket.or. female:,
I producing; relatively short.
stringer lengths, the entire stririger.length’ may
be cast in-a single.oberation, I-Iowever,as “most.,
fasteners. are.relatively long,.in.such’ instances,..
it will be. desirable.to form cast.units, each.coms-
prising. ‘groups.of .scoaps,.and. automatically” spacr
ing the.groups.one With .vespect 1o .the . .other.to..
provide ;proper. spacing..of .all. the scoaps on. the:
stringer . edge . In/this: xpmcedure TI.preferahly,
form in each group oficastings a.bar-liffe gdte..

15. portion used as.a.means:for.spacing, individual ®

scoops,.and.as a. smeans Afar feeding’.and.specing:
successive.groyps. ofwscoop eastings:.

To.illustrate. one adaptation of :my, invention;. .
I have\dlagnammatically illustrated. in. the draw- -

ing; two.. relatwaly movable:dies.d 0.and. i, on:the:

adjacent 1mpression siigfaces of. whmh are.formed.
veitically .spaeed .scoop, eavities . 12,: into.;which:
open..gate. passages. 13- communicatmg.“, with g
large. cylindncal gate passage.l4.with. which.an .

:admission gate; passage. 1 communiéates,.the 1at- -

ter.opening.through.the.outer.surface. of the.dies.;
to. . register. with..a. discharge. niozzle, - 6. Alsor
formed in,the. impression sutfaces.ofsthe.dies are.
recesses |T for receiving a mounting member or:
itape - 18, the-headed .edege..18..0f .which. extends
through. all of .the icavities«[2...The scavities :12..
each.define.the.contour of ithe- resulting Jinks:on-
scoops.20. -

-At. this., txme, m is to.be. pointed out that:the.:

35 particular contour.or structure.of theiscaops. Ay

be.varied o silt” any specific. requirements;and:

the. structure of :the stoop; diselosed:simply.illus«:-

trates one: adaptation.of . my invention..,
Each..sceop, has upon. oppased, ‘surfaces, pra-

40njecting.iribs .or, elements 2f, which.are: adanted:.

4

.50,

to, enter .recesses-:22 .in scoops..of .a: companion:. -
stringer;..as;clearly.illustrated. in .Fig, 7. of .the -
drawing,: However, in.casting; the scoops 20,.the:-
recesses or.female portions 22 .are.not.formed.in..

vrthe casting, .as will readily .appear, ,ﬁzom 8,600 -

sideration.of, Figs..3 ahd 4.0f the. dr,awung .These:.
castings ‘are .afterwards shaped. .or formed,.for:.

example, by .a . milling. cutier. diagrammatically:
illustrated.at 23 in"Fig. 6.0of fhe drawing,. to-mill.;
the slots. or ‘recesses .22.in all .of :the :scoops of .
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each stringer length. Where a series of stringer
lengths are formed on a long tape the opera-
tion will be a continuous one. It will be under-
stood that the gate portions comprising the rod
24, including the pin portions 25 leading to each
casting and the outwardly projecting gate part
26 which also forms the stop controlling spacing,
can be trimmed from the castings in a trimming
operation prior to the milling operation, and in
some instances, the milling cutter 23 may be used
to remove all of the gate portions in the milling
operation. .

It will be apparent that the castings, or each
unit comprising the group of castings may be

formed by pressure injection of any suitable ma-.

terial into the dies from a suitable nozzle, as at
16.
nozzles are used in different types of castings:

In other words, metal castings or plastic cast- .-
20

ings may be formed in this manner.
Arranged in recessed portions 26 of the dles 10
and I, are stationary supports 27 for guide pins

28, note Figs. 3 and 4. These pins open through.

adjacent surfaces of the dies into the passage
14, so that when the dies are opened, as seen
in Figs. 2 and 4, the rod’ portion 24 of the gate
remains supported in a centralized position be-
tween the dies before 'moving the same out of
alinement with the dies preparatory for the next
casting operation.

Arranged above the dies and in alinement with
the partmg line of the dies directly above the
rod 24°is a transfer plunger 29, the piston end
30 of ‘which is operable in an air cylinder 31 into
which air under pressure is injected through
pzpes or tubes 32 and 33. The cylinder 31 also

includes a tape gulde portion. 34 which supports

and guides the tape in its movement along the
partmg line’ of dies 10 and 1i1.” '

"The "upper portion of the recess | 4 is made
conical in form ‘to. produce on the upper end of
the rod a conical ‘end 35. This comcal end is
adapted to seat in 4 conical recess 36, provided
in the lower outer ‘end of ‘the plunger 29, It
will thus be seen that’ when'’ the dies 10 and I
are moved into open p0s1tion, as seen in Fig. 2,
the plunger-29 is moved downwardly to engage
the upper-end of the rod 24, and as the plunger
continues downward]y, the rod 24 is stripped
from the guides 28, and the casting is moved
into ‘a position below the lower surface of the
die, the limit of this" movement being checked
by “a' stop 31 engagmg the portlon 26 of the
gate.

In the above operation; air ‘would be admitted
to the cylinder through the tube 32. Upon com-
pletion of this' operation, air is then admitted
through the tube 33, and the plunger 28 is moved
to raised ‘position, the dies are again closed, and
the next castmg formed It will’ be noted, that
the dies close tpon the upper. conical end . of
the rod 24, thus the second rod 24 is formed
around the first rod which maintains s con-
stant spacing of each group of castings. In
shifting the second group of castmgs to the
cleared position from the dies, the stop 37 is, of
course, retracted to release the ﬁrst group of
castmgs and then returned to stop position in
order to engage the gate portzon 26 of the next
successwe group, of castings The above opera-
tions are contmued until the desired length of

stringer has been formed, after which a feed

of the tape will be made to provide s wide spac-
ing on the tape between the stringer lengths,
and then the cycle of operation is repeated,

10

15

Different types of injection cylinders and‘"

4

In feeding each unit or group of castings
downwardly, the rod portion 24 is fed through
guide and hold-back members 38, resiliently sup-
ported on stationary members 39. The members
38 will serve to retain the lowered unit or group
of castings in position preparatory to feeding
the next group of castings downwardly to the
stop position, at which time, the second group of
castings will be firmly and yieldably supported
in the members 38. The pins 28 in addition to
maintaining the centralized position of the cast
unit also operate as strippers to strip the cast-
ings from the impression surfaces of the die.
The number of pins 28 employed may be varied

in_ proportion to the number of links or scoops
““which are simultaneously formed between the
‘dies. . . )

< U I6 will, of course, be apparent that in the ma-
.chine employed for automatically caring for the

successive groups of castings, means wiil be pro-
vided for timing and synchronizing the opera-

© tion of the dies, the plunger 29 and stop 37, as

well. as the pressure injection of the casting ma-

: terial into the die cavities when the dies are in
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closed position. - The dies will be water cooled by
suitable passages, such as-diagrammatically illus-
trated at 40. - The arrangement of these passages
will be made to suit the characters of the dles :
employed.

In an apparatus as herein described, it may: be
said that the plurality or group of castings
formed in each unit or in each casting operation
are complete products, and that these products
are: then: shaped or formed to complete the con-
tour of the desired resulting product, for exam-
ple, by milling the grooves in the outer coupling
portions of the scoops. The completion of each
scoop also includes the removal of the gate por-
tions.

The formation of the gate rods or similar means -
as part of a cast unit of the class described, pro- -
vides on the unit, means which supports several
castings of the unit as well as means adapted
to be engaged by the ejector and supporting pins
28.. The gate rod also provides on the cast unit
the means adapted to be engaged by the trans-
fer plunger 29 to strip the unit from the pins 28
and-then feed the unit into its position out of
the path of adjacent impression surfaces of the
dies, with the exception of one end of the rod,
which remains between the dies to engage one
end of the gate rod of the next successwe unit
formed between said dies.

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

1. A die casting machine comprising a pair of
dies having a plurality of independent cavities
spaced along the parting line of the dies in a
straight row, adjacent surfaces of the dies hav-
ing an elongated impression spaced from said
cavities and arranged substantially parallel to
said row of cavities for forming a gate rod, the
dies having an admission gate passage com-
municating with said impression, passages ex-’
tending from the impression to each of the die
cavities  whereby in the pressure injection of
casting material into the dies a plurality of cast-
ings are formed in the die cavities all united .by
the gate rod, means for eJectmg the casting and
gate rod from the dies coincidently with the .
operation of separating the dies and for support-
ing the complete casting in predetermined posi-

.tion ‘between the open dies, and reciprocating.

means for engaging the end of said gate rod to
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strip the uniticastingzfromriast:named means
and to feed the same beyond adjacent surfaces

of said-dies.

; die-casting machine-comprising a pair:of
digs-having ‘a-plurality- of -independent “cavities
spaced-along-the parting-line ‘of-“thee di ja~
centsurfaces-of- the-dies~havingan elohgated:
impression'spaced-from- said ‘eavities for+fofm=
ing a gate rod, thedissshaving g admission gate
passage communicating with .said impression,

passages. extending from“the:impression to-each -

of “the ‘die ‘cavaties 'whereby in' the-pressure”in-
jection of casting material into the dies a plu-
rality of castings are formed in the die cavities
all united by the gate rod, means for ejecting
the casting and gate rod from the dies in the
operation of separating the dies and for sup-
porting the complete casting in predetermined
position between the open dies, means engaging
the gate rod for stripping the unit casting from
the last named means and for feeding the same
beyond adjacent surfaces of said dies, and a
pair of yieldable grippers adjacent but spaced
from said dies for receiving and supporting the
cast unit moved out of the path of movement
of said dies.

3. A die casting machine comprising a pair of
dies having a plurality of independent cavities
spaced along the parting line of the dies, ad-
jacent surfaces of the dies having an elongated
impression spaced from said cavities for form-
ing a gate rod, the dies having an admission gate
passage communicating with said impression,
passages extending from the impression to each
of the die cavities whereby in the pressure in-
jection of casting material into the dies a plu-
rality of castings are formed in the die cavities
all united by the gate rod, means for ejecting the *
casting and gate rod from the dies in the oper-
ation of separating the dies and for supporting
the complete casting in predetermined position
between the open dies, means engaging the gate
rod for stripping the unit casting from the last
named means and for feeding the same beyond
adjacent surfaces of said dies, a pair of yield-
-able grippers adjacent but spaced from said dies
for receiving and supporting the cast unit
moved out of the path of movement of said dies,
and said last named means in combination with
a pre-cast unit forming a backing and support
for the next successive cast unit in the opera-
tion of feeding the same into said last named
means.

4, In 3 die casting machine, means compris-
ing a pair of relatively movable dies for form-
ing a die cast unit including a rod like gate por-
tion, means-for supporting the rod like gate por-
tion of a previously formed unit in a position to
engage one end of the first mentioned gate rod,
thereby to space said units relatively fto each
other, stationary means for ejecting the first
mentioned unit from the dies in the separation
thereof and for positioning said unit between
the separated dies, and means movable toward
and from the other end of said first mentioned
gate rod for stripping the unit from said sta-
tionary means and for feeding the unit out of
the path of movement of said dies.

5. In 5 die casting machine, means compris-
ing a pair of relatively movable dies for form-
ing a die cast unit including a rod like gate por-
tion, stationary means for ejecting the unit from
the dies in the separation thereof and for posi-
tioning the unit between the separated  dies,
means moyable toward and from one end of said

6% ‘

gatesrod for:stripping the unit:fromrsaid ‘secondiv

named <means’ and: for: feedingsthe; unitout: of:

the path of movement: of said-dies; and-means-for::

checking:thé last:hamed movement:of the:unit
5 « to-position-ene - cash: unit:definitelywith respenti:

tor'the next successivescast unit-formed between::

said dies. = - it

6..In'g-die casting:machine, means comprising

“a pair of relatively movable dies for forming a
10iidie cast unit including a-rod-like-gate portion,
stationary.means.for ejecting:the unit from. the
dies in the separation thereof and-for-positionings
the unit between the -separated dies, means
movable toward and from one end of said gate
rod for stripping the unit from said second
named means and for feeding the unit out of
the path of movement of said dies, and said last
named means comprising a plunger rod and an
air cylinder for actuating said rod in movement
thereof into different positions in successive cast-
ing operations of the machine,

7. In a die casting machine, means comprising
a pair of relatively movable dies for forming a die
cast unit including a rod like gate portion,
stationary means for ejecting the unit from the
dies in the separation thereof and for positioning
the unit between the separated dies, means
movable toward and from one end of said gate
rod for stripping the unit from said second named
means and for feeding the unit out of the path
of movement of said dies, and yieldable jaws for
engaging said unit and between which each unit
is fed by said stripping and feeding means.

8. In a machine for simuitaneously forming a
plurality of independent die castings unifed in a
gate portion, means. comprising relatively mov-
able dies forming an elongated gate rod as part of
said gate portion and castings.in defining a cast
unit, said gate rod being spaced with respect to
said castings in said unit, means cooperating with
the gate rod for feeding said cast unit out of aline-
ment with the dies when in open position, sta-
tionary means engaging said gate rod for ejecting
the unit therefrom in movement of the dies into
open position; and for supporting said unit pre-
paratory to engagement of the second named
means therewith. ‘ ‘

9. In a machine for simultaneously forming a
plurality of independent die castings united in a
gate portion, means comprising relatively mov-
able dies forming an elongated gate rod as part
of said gate portion and castings in defining a cast
unit, said gate rod being spaced: with respect to
said castings in said unit, means cooperating with
the gate rod for feeding said cast unit out of
alinement with the dies when in' open position,
stationary means engaging said’ gate rod for
ejecting -the unit therefrom in movement of the
dies into open position, and for supporting said
unit preparatory to engagement of the second
named means therewith, and said stationary
means comprising a pair of pins engaging opposed
surfaces of the gate rod of said unit. ‘

10. In s die casting machine, a pair of dies for
forming successive cast units each including a -
gate portion of predetermined contour, a pair of
vieldable grippers arranged adjacent said dies,
means for feeding successive cast units between
said grippers, and said grippers supporting each
unit in predetermined position with respect to
said dies and the next successive unit formed
thereby.

11. In a die casting machine, a pair of dies for
forming successive cast units each inclnding. a
gate portion of predetermined contour, a pair-of
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yieldable grippers spaced from said dies, means : ;

for feeding successive cast units between said UNITED STATES PATENTS .

grippers, said grippers supporting each unit in Number Name Date
predetermined position with respect to said dies 698,596 Veeder —.______.___ Apr, 29, 1902
and the next successive unit formed thereby, and -5 1,402,705 Apple - ... Jan, 3, 1922
means for checking movement of each cast unit 2,266,433 ° Morinetal. ________ Dec, 16, 1941
into position between said grippers. 2,288,899 GitS e July 7, 1942
‘ LOUIS H. MORIN. 2,330,369 Marsh oo Sept, 28, 1943
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