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This invention relates to die castmg machines

wherem molten metal is forced ‘under pressure
through a goos neck into the cavities of dies in
; : More part1cularly, the in-
vention d als Wlth casting machines of the char-
acter defins d and capahle. of use. for the h1gh
speed formatmn of cas' 5 gs of alummum and
aluminum alloys.

‘The novel features of the 1nvent10n will 1 e best
understood from the followmg description wheh
taken together with the accompanying drawmg
in which certain embodiments of the invention
are dzsclosed and in which the separate parts ave
de51gnated by sultable reference characters in
éach of the views, and in which: :

Fig. 1 is a schematic perspective vlew OL a
gooseneck dlagrammatmally illustrating - the
mounfing and operation of parts thereof part of
the construetlon bemg broken away and in ‘sec-
tmn -

F1g 2isa vert1ca1 sect1on through the goose-
neck, 1nd1cated in F1g 1, and showing the same
dlsposed in part of 'a pot contammg molten
metal; and™

Fig. 3 is a view similar to Fig. 2; sh0w1ng only
a paif of the constructlon and showmg & modl-
ﬁcatmn

n’ ‘Fig. 1 of the drawing, I have- 1llustrated
schematically, a perspective view of a gooseneck

s assomated therew1th to mount and

pr1ses a mam lower tubular body ‘11 having an
upwardly and outwardly d1rected dlseharge spout
12, on the upper d1scharge end of whrch is
rnounted 3 dlscharge nozzle 13, note Fig. 2. On
the unper: end of the body i is mounted an
1nverted cup-shaped castlng i4 havmc a 10we1
spht end 8 adapted to be clamped upon the up-~
per end aof the 'dy 11, as by means'of the bolt 18.
The r portmn of the member i4 has at one
s1de a pan’ of outwardly extendmg arms
formmg 3 p1votal mounting for the gooseneck to

The member 14 forms a cychnder in which is

"mounted a plston 23, having a ralsed central por-

tion 24 from which extends &'r6d ‘25 the’ latter
passing through the head 26°of the cylindér: The
annulaf chamber 2T is de51gned to receive air

_-under pressure, from port 28, as later described.
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swmfr on’ pivot pins indicated at 18, in PFig. 1- of

the drawmg This pivotal mountmg is prov1ded
ate movement of the nozzle {3 toward
{ 'the ‘dies in the operation of mJectmg
castmg materral into the cavity of the die. Be-
tween ‘the arms |7, the member 14 has a boss 9
in which is mounted a screw 20, the lower ﬁanged
end 21 of which engages a forked portion 22 on
the upper end ‘portion of the body I11. The screw
20 serves to hold the parts or members {{ and (4
in adjusted position with respect to each other
and this adjusted p051t1on is deﬁmtely fixed by
the clamp bolt 8.
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“of the bellows.

Mounted on the rod25 is a sprmg 29, the ten-

‘sion of which is adjusted by nuts 30. Dependmg

from the head of piston 23 is'a forked béating
’portlon 31 with which is pwotally coupled a link
32. Another link 33 is coupled with the link:32
and the latter with a link 34 pivoted to the upper
forked’ end 38" of the enlarged dlsc head 6 of a
plunger 317, o

‘Coupled with the lower end portlon of “the
plunger rod 37 is’ 3, Spacet of couphng 38 whlch
couples the ‘plunger 31 with the upper disc por-
tion 38 of a bellows-type Pump 40, The bellows
pump 40 is formed from a ‘series of r1ng—l1ke
plates 4i having their ‘ihnér and outer edges
welded together, the top disc being ‘welded to the
plate -39, and the bottom dise’ Welded to a tapered
plug 2. The plug 42 has a drlve ﬁt in: 4 tapered
II

The disc 39 also includes centrally thereof a

vod “extension’ 44 which passes downwardly and

freely through the bellows 40 and has a rounded
end 45 which operates in g bore 46 ifithe plug 52.
The plug ‘42 has an inlet port or passage 27 in
1ts lower end which registers with the bore 45 and -
3 ball check valve 48 is employed which - controls
gommunication between the port 47 and bore 46.
The plug 42 has a transverse bore 49 Whlch in-
tersects the vert1cal bore 46°'and which opens in-
to an annular ‘groove 59 in the per1phery of the
plug, the latter also reg1ster1ng with the bore 54
of the gooseneck extensmn or arm |2 *Also ‘com-
municating Wwith the transverse bore 49is'a ‘pair
of vertical ports 52 wh1ch open mto the interior
The plate 39 has an- a1r vent 53
opening into the interior of the bellows, thé air
vent being controlled by a ball-valve 54 seated in
the lower end of a rod’ 55 “The rod 55 has a
pivatal support as at 56 on the plunger 3T-and an
adJustable SCrew 51 is employed to mamtam the
ball valve 54 in seated pos1tion Thus, the oper-
ating piston 23 and the connectlons to and in-
cluding bellows 40 and assoc1ated parts are all
housed w1th1n the tubular gooseneck body " ll
"At 581 have shown part of a meltlng pot in
which the lower end of the gooseneck Il! is‘ar-
rang.ed. “Suitable means-is provided not shown
for” heating and mai ng the pot 58 at a -
temperature sultable to maintam the metal
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which is indicated at 59, at a desired temperature
for injection into the cavity of the dies. It will
also be noted that the level of the metal in the
pot is mainfained at a point above the top of
the disc 39 and preferably below the lower end
of the plunger 31.

To withstand attack, as by molten aluminum,
the working and related parts of the pump, such
as disc 39, bellows 40, rod 44 and plug 42, are
made of a suitably resistant material, it having
been found fthat tungsten is particularly desira-
ble for this purpose. However, to avoid oxidation
on exposure to atmosphere, its use is confined to
those parts which are kept submerged; and the
intermediate parts, such as spacer 38 and rod 55
are desirably formed of ceramic material, which,
at the same time, is able to withstand the high
temperatures involved.

Returning now to Fig. 1 of the drawing, I have
diagrammatically shown at 60, a cam shaft having
a cam 61 for actuating a rocker arm 62 mounted
in a suitable bearing 63. At the other end of the
bearing is an arm 64 actuated by the rocker arm
62, the arm 64 supporting an -adjustable pin 65
engaging one of the arms 17T, and by this means
the gooseneck is swung on its pivots 18 to the
slight extent necessary to move the nozzle i3
into and out of engagement with the dies. On
the shaft 60 is another cam 66 for actuating an
air valve 67 to control the admission of air under
pressure, from inlet 70 ‘and any suitable source
of supply, to pive 68 and inlet 28. Valve 87 is
channeled, as at 67’, so that when the high point
of cam 66 moves on and permits the valve to move
to the left (as viewed in Fig. 1) to close off the
air supply by way of inlet 70, pipe 68 will be
vented by way of channel 87’ and outlet Ti.

In Fig. 3 of the drawing; I have shown a
modified form of pump-and in said figure, 12'
represents part of a gooseneck spout similar
to the gooseneck spout (2. In this instance the
lower end of the tubular body of the gooseneck
is closed by a plug 42’, which has a short center
vertical bore 73 communicating with a horizon-
tal bore 74, the latter opening into an annular
groove 15 in the periphery of the plug 42’. The
groove 15 registers with the port or passage 51’
of the gooseneck spout. ' The plug 42’ also has
vertical passages T6 placing the horizontal bore
T8 in communication with a recess 71 formed
in the upper end of the plug and serving as a
pump chamber. Cooperating with chamber 17
is a flexible diaphragm or disc 78. The disc is
fixedly supported on a flanged post 79 having a
rounded plunger end 80 which operates in the
bore 73. At 37’ is shown a plunger rod similar
to the rod 37 and at 38’ is shown a ceramic
coupling between the rod 37’ and the post 718. As
in the previously described construetion, the parts
42’, 18 and 719 are composed of tungsten or simi-
lar matena,l

In Fig. 3, I have shown a part of the molten
metal pot 58’, showing the relationship of the
gooseneck spout 12’ therewith, as in Fig. 2 of the
drawing. It will be apparent from & considera-
tion of Fig. 2, that the cylinder ti of the goose-
neck is open, as seen atb 81, at one side thereof, a
similar opening 81’ being employed in Fig. 3.
This opening allows freeadmission of the molten
metal into the gooseneck and also renders the
_parts in the cylinder of the gooseneck accessible,
as will be apparent. With the structure in Fig.
3, it will be apparent that no air valve or bleeder,
as at 53 and 54, is necessary and that in the ac-
tion of the diaphragm pump 18, the diaphragm
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raises sufficiently to admit molten metal into the
chamber 77 in the various bores and passages
and up through the hore §1’, and this metal is
pressure injected into the die in the downward
movement of the diaphragm or in flexing the
same into the dotted line position shown in Fig. 3.

With the construction shown in Fig. 1, the in-
terior of bellows pump 40 is completely filled with
molten metal by relieving the pressure of rod 55
on ball 54 and permitting any trapped air to
escape. The ball §4 is then clamped down tight
to seal the vent 53. Upon admitting air, under
pressure, into the chamber 21, by actuation of
the valve 67 by the cam 66, the piston 23 is
forced downwardly, which motion is transmitted
to the bellows unit 40 through the linkage and
plunger rod described, and downward movement
of the bellows unit will operate to seat the valve
48 and thus force the molten metal, under pres-
sure, through -the discharge nozzle 13 into the
cavity of the dies.. In other words, in each cycle
of operation of the casting machine, a charge
of the molten metal is infroduced into the die
cavity to form a casting. As will be understood,
the nozzle 13 is moved toward the face of the die
in readiness for the injection of the charge and
thereafter is withdrawn from contact with the
die. ‘While the movement is slight, the repeated
removal of the nozzle from the die between in-
jections minimizes the transfer of heat from the
nozzle to the die.

In the Fig. 3 construction, no preliminary vent-

ing of the pump chamber is necessary. Other-

wise, the operation is substantially as above de-
scribed.

In both forms, the injection pressure is ap-
plied positively to the molten metal itself; that
is, without any intervening air cushion at the
pressure-receiving surface of the metal. And the
compressed air used for actuating the pump is
applied to a piston operating in a separate cyl-
inder, which latter can be relieved or vented
quickly without creating any suction effect on the
molten casting metal.

In the formation of aluminum d1e castmgs,
and here reference to aluminum is to be in-
terpreted to mean aluminum or aluminum alloys,
difficulty has been experienced between relatively
movable parts due to the formation of aluminum
iron oxide cn the parts. The formation of this
oxide produces what might be termed an abrasive,
which would result in relatively quick wear be-
tween the parts, or on the other hand, might also
seize or freeze the parts against normal action.

To overcome these objectionable features, I
employ a metal, such as tungsten, which when
operated in submersion in the molten aluminum,
avoids the objectionable features above men-
tioned, or in other words, is not susceptible to at~
tack. From this standpoint and in a descriptive
fashion, the expression of a material capable of
withstanding the attack of molien aluminum will
characterize materials of the kind under con-
sideration. With my present construction, no
real close fitting of parts is essential, but rela-
tively movable parts are employed, and it is
desirable to maintain constant and free action or
funectioning of such parts one with respect to the
other.

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

1..In a gooseneck for die casting machines
capable of casting aluminum, a pump unit
mounfed in the lower portion of the gooseneck
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and submerged in molten metal tg be discharged

from the geoseneck- by: said unit, movable means

extending upwardly through the gooseneck and
above the surface of the molten metal for actu-
. ating the pump unit, said unit having a res1llen

deformable, sheet matberial member as the eifec-
tive pumping element for the molten metal, said
member being flexible in the direction of move-
ment of said movable actuating means, said
member being in continuous contact with the
moiten metal and being resistant to the action
of molten aluminum, and said member being
engageable and pericdically fisxed by said mov-
able actuating means to. force molten metal
through the gooseneck to be discharged there-
from. -

2. In a casting machine capable of casting
aluminum and wherein a gooseneck is employed
mounted for swinging movement in a reservoir of
molten metal, the lower portion of said goose-
neck being immersed in and in commun.catlon
with said reservoir, said gooseneck having a dis-
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charge nozzle movable into and out of casting -

position and spaced from and in coramunica-
tion with the lower portion of the gooseneck, the

25

improvement comprising a gealing member for .

said lower portion of the gooseneck, a yieldable
sheet material member supported on the sealing
member, means for actuating the yieldable mem-~
ver including a post member extending substan-
tially centrally of the yieldable member and en-
gageable with the sealing member, each of said
membpers being immersed. in the melten metal
and being resistant to the action of molten alu-
minum, said sealing member having a passage-
way connecting the yieldable member with the

hozzle so that said yieldable mermber upon actu-
ation by the actuating means may force molten
metal through the passageway to the nozzle, said
sealing member also having means for receiving
molten metal from said reservoir after each ac-
tuation of the yieldable member, and said ac-
tuating means also including a ceramic coupling
member for connecting the post member with
that portion of the actuating means not im-
mersed in the molien metal.

3. In a casting machine capable of casting
aluminum and wherein a ggoseneck is employed
mounted in a reservoir of molten metal, the
lower portion of said gooseneck being immersed
in said molten metal, and said gooseneck having
a discharge nozzle movable into and out of cast-
ing position, the improvement comprising a seal-
ing member in said lower portion cf the goose-
neck, a flexible sheet material member su‘oported
on the sealing member, means for actuating the
flexible member, said flexible member and seal-
ing member being immersed in the molten metal
and being resistant to the attack thereof, said
sealing member having a passageway connecting
the flexible member with the nozzle so that said
flexible member upon actuation Ly the actuating
means may force molten metal through the pas-
sageway o the nozzle, and said actuating raeans
including a ceramic portion partly immersed in
the molten metal.

4. In a casting machine employing a goose-
neck mounted in a reservoir of molten metal, the
lower portion of said gooseneck being immersed
in said molten metal, and said gooseneck having
a discharge nozzle movable into and out of cast-

g position, the improvement comprising a seal-
mg member in said lower portion of the goose-
neck, a flexible sheet material member supported
on the sealing member, means for actuating the
flexible member including a post member ex-
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tending through.

6.
ga able w'th_ th sealmg member, each of sald

seahng member ha.vmg a passageway co:cmeetmOP
the ﬂex1ble member: with the niozzle so that said
flex1ble member upon actuatmn by the actuating
means may force. molten metal through the pas-
sageway to the nozzle.

5. In a casting: machine employing a goose-
neck mounted in a reservoir of molten metal; the
lower portlon of. said. gooseneck being immersed
in molten metal said gooseneck having a dis-
charge. nozzle movable into. and out of casting
posmon, the. 1mprovement comprising a flexible
resilient ‘sheet material member supported in. the
lower portlon of the gooseneck means for ac~
metal from the reservmr to said nozzle " said
flexible membexz being Submerged in the molten
metal and belng resistant to the attack thereof,
and- said. a,ctuatmg means mcludmg g -ceramic
coupling portion e\:tendmg from a poini below
{0 a point above the surface of the molten metal.

6. In a casting machme of the character» de~
scr1bed the combmatlon of a gooseneck mounted
for swinging movement in a reservoir of molten
metal compmsmg alummum the lower portwn
of said gooseneck being. unmersed in and in com-
munication with said molten metal, said. gocse~
neck havmg a dlscharge nozzle movab e into
and out of ‘casting posltzon and’ spaced from
and. in commumca,tlon with the lower portion
of the gooseneck a, flexible sheet materlal mem-= -
ber supported in said lower. portion of the goose-
neck, means for actuatmg the ﬁex1ble member
to force molten metal from the reservoir o said
nozzle, said ﬁex1ble member and a portlon of
said actuatmg means in engagement therewith
being immersed. in the molten metal and being
formed of tungsten and said actuatmg means
including & ceramic couphng element for con-
necting said portlon of the actuating means
with a portion of the actuating means not im-
mersed in the molten metal.

7. A castmg machme accordmg to claim § in
which the ﬁex1b1e member is a dlaphragm

8. A casting machme accord_mg to claim 6 in
which the flexible member is a ‘bellows.

9.1In a castmg machme of the character de~
scrlbed for castmg metals of relatxvely hlgh meli-
ing point such as aluminum, the combination
of g gooseneck the lower end of which is adapted
to be submerged in a reservoir of molten metal,
a dlscharge nozzle on the gooseneek a cylmoe
adjustably coupled W1th the upper portion of the
gooseneck, g piston in sa1d cylinder, a pump unit
in the lower portion of the gooseneek and nor-
mally submerged in the molten metal said pump
unit having a flex1b1e 1es111ent sheet material

member as the eﬂ?ectwe pumping element fov
pumping molten metal to said nozzle, a plunger
rod for placing the plston in operative engage-
ment mth said unit, the pa,rts of said unit being
res1stant to molten alummum, and a ceramic
coupling element for connectmg said umt with
said plunger rod at & point ad;acent the level
of molten metal in said reservoir.

10. In a casting machine of the character de-
scribed, the combination of a gooseneck mounted
for swinging movement in a reservoir of molten
metal such as aluminum or aluminum  alloys,
the lower portion of said gooseneck being im-
mersed in and in communication with said reser-
voir, said gooseneck having a discharge nozzle
movable into and out of casting position, a tung-:
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sten sealing member in the lower portlon of the
gooseneck, a tungsten flexible, resilient member
supported on the sealing member, said flexible
member being deformable to enable it to he
periodically flexed, means including a’tungsten
post member for actuating the flexible member
by periodically flexing the same, said sealing,
flexible, and post members being immersed in
the molten metal, said sealing: member -having
a passageway connecting the flexible member
with the nozzle so that said flexible member
upon actuation by the flexure means may force
molten metal through the passageway to ‘the
nozzle, and said actuating means also including
& ceramic coupling member for connecting the
post member with g portion of the actuating
means not immersed in the ‘molten metal.

11. In a casting machine of the character de-
scribed, the combination of a gooseneck mounted

for swinging movement in a reservoir of molten o

metal such as aluminum or aluminum alloys,
the lower porticn of said gocseneck being im-
mersed in and in communication with said
reservoir, said gooseneck having a discharge
nozzle movable into and out of casting posmon
2 sealing member in the lower portion of the
gooseneck, a flexible bellows member suppmte'i
on the sealing member, means mcludlng a post
member for actuating the bellows member, said
sealing, bellows, and post members being im-
mersed in the molten metal and being resistant
to the action thereof, said sealing member hav-
ing a passageway connecting the bellows merni-
ber with the nozzle so that said bellows member
upon actuation by the sactuating meéans may
force molten metal through the passageway to
the nozzle, said sealing member having a second
passageway connecting the bellows member with
said reserveir, means in said sealing member for
closing and opening the second passageway dur-
ing and affer actuation of the bellows member,
respectively, and said actuating means also in-
cluding a ceramic coupling member for connect-
ing the post member with a portion of the actuat-
ing means not immersed in the moelten metal.
12. In a casting machine of the characler de-
scribed, the combination of & gooseneck mounted
for swinging movement in- g reservoir of molten
metal such as aluminum or aluminum alloys, the

lower portion of said gooseneck being immersed |

in and in communication with said reservoir,
said gooseneck having a discharge nozzle mov-
able into and out of casting position, a sealing
member in the lower portion of the gooseneck
having a chamber in the upper portion thereof,
a flexible diaphragm member supported en the
sealing member, said diaphragm being disposed
over and flexible into said chamber; means in-
cluding a post member for actuating the dia-
phragm member, said sealing, diaphragm, and
post members being immersed in the molien
metal and being resistant to the action thereof,
said sealing member having a passageway con-
necting the chamber with the nozzle so tha said
diaphragm member upon actuation by the ac-
tuating means may force molten metal through
the passageway to the nozzle, and said actuating
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means also including a ceramic coupling mem-
ber for connecting the post member with a por-
tion of the actuafing means not immersed in
the molten metal.

13. In a casting machine of the character de- -
scribed, the combination of a gooseneck mounted
for swinging movement in a reservoir of molten
metal, the lower portion of said gooseneck being
immersed in and in communication with said
reservoir, said gooseneck having a discharge
nozzle movable into and ocut of casting position,
a sealing member in the lower portion of the
gooseneck, a bellows member supported -on the
sealing member, said bellows member being pro-
vided with a closed upper end having a vent
therein, means for actuating the bellows mem-
ber, means adjustably secured to said actuating
means for closing said vent, said sealing and
bellows members being immersed in the molten
metal and being resistant to the action thereof,
and said sealing member having a passageway
connecting the beilows member with the nozzle
so that said bellows member upon actuation
by the actuating means may force molten metal
through the passageway to the nogzzle.

14, In a casting machine of the character de-
scribed for casting metals such as aluminum
and aluminum alloys, the combination of a goose-
neck the lower end of which is adapted to be
submerged in a reservoir of molten metal, 2 dis-
charge nozzle on the gooseneck, a cylinder ad-
justably coupled with the upper portion of the
gooseneck, & piston in said eylinder, a pump
unit in the lower portion of the gooseneck and
normally submerged in the molten metal, said
pump unit including. a fexible, resilient sheet
material member actuatable to pump molien
metal to the discharge nozzle, said unit being
resistant to mollen aluminum, a plunger rod
for placing the piston in operative engagement
with said unit, a plurality of movable links con-
necting said plunger rod with said piston, and
a ceramic coupling element connecting said unit
with said plunger rod at a point adjacent the
level of molten mefal in said reservoir.

LOUIS H. MORIN.
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