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The invention relates to an apparatus for dispensing
slugs or charges of moiten metal to a casting device. It
more particularly concerns an improved apparatus for
dispensing a succession of equal size charges of a molten
readily oxidizable metal, such as magnesium alloy, from
a supply thereof to a die casting machine.

It is an object of the invention to provide an improved
apparatus of the character above indicated including a
pipe for conveying by gravity flow molten readily oxidiz-
able metal from a source thereof, such as a melting pot,
to a dispensing valve from which a succession of shots of
metal is delivered by opening and closing the valve. A
feature of the invention is that the valve arrangement
permits precise control of the volume of each shot, by
providing an abrupt cut off of flow at the termination of

each shot so that dripping and dribbling are obviated. A 3

further feature of the invention is that the outlet from the
valve is designed to overcome the adverse effects of the
propensity of the molten metal to be attacked by the
atmosphere forming a dross which tends to adhere to
solid surfaces exposed to the air and in contact with the
molten metal. Other objects and advantages of the in-
vention will appear as the description of the invention
proceeds.

The invention will be readily understood from a read-
ing of the following specification and reference to the
accompanying drawing.

In the said drawing:

Fig. 1 is a side elevation largely in section showing a
preferred embodiment of the apparatus as it delivers a
shot of molten metal to the shot cylinder of a die casting
machine.

Fig. 2 is an eniarged view largely in section of a portion
of the dispensing valve of Fig. 1.

Referring to the drawing, there is shown a furnace
setting 1 provided with a heating burner 2 and flue 3.
Shown in the furnace setting is a melting pot 4 or metal
supply vessel having a rim 5 which rests upon the setting.
The melting pot is preferably provided with a cover 6
having a charging opening 7 which may be closed with a
removable cover 8. The side wall 9 of the pot near the
bottom 10 is provided with an opening 11 through which
passes the outlet pipe 12 the outside of which is welded
or otherwise sealed to the wall § of the pot around the
opening 11. The end 13 of the pipe in the pot preferably
is provided with an emergency shut off valve 14 by which
the inflow of molten metal from the pot into the pipe can
be prevented when desired. The valve 14 is controlled
by a valve stem 15 which extends upwardly from the valve
through an opening 16 in the cover.

Pipe 12 extends through the furnace setting close to
the point of delivery of the molten metal from the pot
and is given a slight slope (e. g. from 1° to 10° from the
horizontal either way) so as to permit any gas bubbles
formed in or entering the pipe to escape by travelling to
one end or the other. As shown in the drawing, the pipe
slopes slightly upwardly toward the pot. The pipe lies
below the top of the pot so that molten metal will pass
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through it under the force of gravity. At the delivery end
of the pipe is affixed by shot dispensing valve assembly,
indicated generally by numeral 17, on which the novel
features of the invention largely depend. As shown
valve assembly 17 comprises a body portion 18 havinga
cylindrical bore 19 on the side of which is an inlet port
26 which communicates with the bore of pipe 12 so that
there is an unobstructed passageway for molten metal
from the melting pot to the cylindrical bore 19 when
valve 14 is open. Both the valve body 18 and pipe 12
are lagged with thermal insulation 21 and provided with
heating means, such as the electrical resistance heating
clement 22, by which the valve assembly and pipe may
be kept at a suitable operating temperature.

The long axis of the cylindrical bore 19 is indicated
by numeral 23, and in the lower end of the bore 19 and
in line with axis 23 is a valve seat 24 in the form of an
annulus having a central opening 25. The outer periph-
ery 26 of the annulus is welded or otherwise sealed to
the valve body 18. The upper side 27 of the annulus 24
is beveled, and slopes downwardly and inwardly toward
opening 25, the bevel giving the top side of the annulus
the form of a conical recess. The thickness of the valve
seat at the opening 25 does not exceed about 0.25 inch.
Communication between the bore 19 and the opening 25
is under the control of a valve 28 which is hemispherically
shaped and is secured to or made an integral part of the
valve stem 28. ‘The valve stem 29 comprises a cylin-
drical member, such as a rod, which is centrally disposed
and arranged for longitudinal movement in the bore of
the valve body. WNear the lower end of and around the
valve stem 29 are affixed spacer members 30 which main-
tain the lower end of the valve stem substantially centrally
disposed in the valve body allowing while valve 14 is open
a suitable amount of clearance (e. g. 0.03 inch). The
upper end of the valve stem extends above the valve
body threugh the bushing 31 the central opening 32 of
which preferably is somewhat larger in diameter (e. g. as
much as 0.04 inch larger) than the valve stem. The
bushing 31 maintains the upper portion of the valve stem
substantially centrally disposed in the valve body. In the
bushing is a port 33 to which is connected a pipe line 34
from a supply of a protective or inert gas not shown.
Encircling the space just below the opening 25 is a ring of
pipe 35. Around the inside of the ring is bored a series
of openings 36 for distributing an inert gas around the
space below opening 23. The ring of pipe 36 is con-
nected by pipe 37 to a source of protective or inert gas
(not shown).

At the upper end of the valve stem 29 is attached a
piston 38 operating in a cylinder 39 for imparting longi-
tudinal movement to the valve stem 29 whereby valve 28
either may be applied to or lifted from the valve seat 24 so
as to close or open respectively the pathway from the
bore 19 to the opening 25. Hydraulic lines 40 and 41,
respectively, connected to opposite ends of cylinder 39
and to a source of hydraulic fluid, not shown, may be
used to actuate piston 38 as desired.

A portion of a die casting machine with which the fore-
going apparatus may be used in shown in Fig. 1 in opera-
tive relation to the shot dispensing valve 17. The por-
tion shown of the die casting machine is conventional and
consists of a generally horizontal shot cylinder 42 hav-
ing a charge receiving opening 43. This is placed below
the opening 25 of the valve assembly 17 in a position
such that the line of the axis 23 of the bore of the valve
assembly passes centrally through the middle of the
opening 43. A piston 44 is reciprocally operable in the
shot cylinder 42 to force the shot of molten metal deliv-
ered thereto into the cavity of a mold or die. In the
usual arrangement of casting apparatus of this kind, the
shot cylinder 42 is mounted on a fixed platen 45 which
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CAffies orfechalf 46 of thé die or mold. The other half
47 of the die or mold is mouated en a moevable platen 48
by which the two die halves are brought and held to-
gether for casting and sepatéted for the removal of the
castmo from the dies. The movable platen is actuated
dehvered by the valve assemibly 1nt0 the shot cyhnder thé
axis 23 of the Bore of the valvé asseribly is placed iii the
safie plane ds the long axis 50 of the shot cylinder 42
ahd tiltéd in fhe direction of travel of thé shot through
thé shot eylinder into the dies. The amount of it is
quite cfitical: In practice; it is found that the axis 23
of ‘the bore of thé valve assembly should make ah anglé
Wwith the 1énig axis 50 of the shot cylinder 6f bétween 45°
and 76°;

The apparatus desciibed is partiéulatly suitablé for dis-
pénsing shots of miolten magnesium and the magnesitm-
base alloys (i. é: alloys of magnesmm in which the mag-
fiésiliin ‘content éxceeds 80 per cent by weight); as in die
éastifig tHese metals, and thé operatios of the apparatus
Will bé deéséribed i condection with dispensing shots
of {hese metals to the die ¢asting machine shown.

18 starting, valve 14 is closed and the metal to be cast
1s brought t0 casting temperature in the melting pot 4.
THE pipé 12 and valve assembly 17 are brought to a
similat  tefiiperatare by eénergizing heating element 22.
Opétiifig 25 is closed by setting the valve 28 on valve
sedt 24 by actuating piston 38 so as to move the valve
stemi 29 dowdiwardly. Protective gas i§ introduced into
thé valve bedy thréugh pipe 34 and idert gas is stipplied
13 thé rifig of pipé 35 before opening valve 14, and; when
thé pipé 12 dfd valve body 17 aré brought to operating
temperatire; that is, a temperature about the same as
that Of the molten métal; valve 14 is opened thereby al-
ToWikig molteri méfal from the pot 4 1o flow by gravity into
theé valve body and fill it t0 the same leveél as that of the
molteni métal in the pot. The valve body 17 is made
lonig éndugh so that its upper end 51 extends above the
level of thé molten metal in the melting pot. The dis-
taficé betwéen the bottom of bushing 31 and the top of
the malten metdl in the valve body should be at least
4$ much ds the leiigth 6f movement of the valve stem
29 -in opéning valvé 28. In this way, there is left a
gds filled space 52 in the valve body below the bushing
31 at all timés and iolten mietal is not carried by the
valve steni up to the bushing on reciprocating the valve
stefn: With the valve body thus filled with molten mietal
to the samie lével as‘that in the melting pot; the apparatus
is reddy to be uséd for dispensing a succeéssion of shots
to the dié ¢astifig machiie.

- Shots of miolteni métal are reléased in succéssion by
actudting piston 38, the size of éach shot being determined
by the length ofktime the valve 28 is held off the séat 24
during a shot. - With a 7 irch opening (i. e. 25) below
the valve and with a mietal head over it of about 18
inches a shot weighing 3% pounds of magnesium alloy
can Be discharged in two seconds, a one pourd shot in
about 0.8 seécond, using valve lifts of from 9 inch to 1.25
inches.

With the apparatus, the molten metal discharges from
the epening 25 urder the force of gravity 6n opening the
valve in a smooth solid cylindrical stream, the flow
of which i8 brought t0 an abfupt end without dripping or
dribbling on closing the valve. The amount of metal
discharged between opening and closing the valve is siib-
jected to precise control because of the absence of drip-
ping or dribbling dand the fact that the spherical surface
of thé valve makes a narrow line of contact with the
beveled surface of the valve seat permitting a moderate
préssure onn the valve stem to efféct a shut off without
interference from dross. For example, a push applied
to the valve stem 29 of the order of 100 to 400 potnds
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using a hemispherical valve having a diameter of one inch
and seating upon a conically beveled seat the included
angle 53 of which is at least 20° but not more than 120°
produces a complete seal without any tendency for the
valve to be seized by the seat. Because of the very
small area of the surfaces of the valve parts below the
shut off, when the valve is seated, and the small area of
contact between the valve and its seat, these surfaces re-
main quife ¢léan in spite of the propémsity of imolten
magnesium alloy to form, in the presence of air, a dross
which ténds to cling to all the solid metal surface§ over
which the metal flows. By employing a protectiveé gas
in the space in the valve body above thé fiiclten inétal
therein below the bushing, the use of a stuffing box around
the valve stem is obviated along with the difficulties 4 stuff-
ing box entails. The central opefiitig 32 of the bushing
31 being somewhat larger than the diameter of the valve
stem 29 permits passage through the space between the
valve stem and the annular guide of protective gas: In
this way, atrmospheric ¢ontamination of the molten metal
within the valve body is prevented withott interfering
with the movemernt of the stern in operating thé valvé
28 and leng trouble-free operation is had.

Any gas released from the molten métal in pipe 12
escapes by travelling to either end of the pipe depending
on which way it is made to slope ard cannot enter the
shot of miolten metal released by the valve. In the
event it is desired to shut down the valve assembly and
pipe 12, valve 14 may be closed and the molten métal in
the valve assembly drained out by lifting valve 28 off its
seat.

1 claim:

1. An apparatus for dispensing shots of molten fead-
ily oxidizable mietal comprising in combination with a
meltihg pot ddapted to contain a quantity of the moltén
metal to be dispensed shotwise of a sloping pipe leading
from the pot under the force of gravity to the discharge
end; a valve assembly on the discharge end of the pipe
fefote from the melting pot for codtrolling the release
of molten rietal from the pipe, said valve comprising a
body meémbeér having an axial bore from énd to €nd #iid a
port in the side intermediate the ends of the bore and coifi-
niuficatiiig with the discharge end of the pipe, the upper
end of the bore of said body member being above the
working level of the molten metal in the pot, 4 valve séat
in the lower end of the bore of the body; said seat com-
prisifig an annuliss the inter periphery of which is ¢ylin-
driéal did the upper face of which slopes downwardly
fiém the outer to the innér periphery as a conical recess
having an included angle of between 20° and 120°, a valve
stem extending into the valve body throiigh the upper
end thereof, a valve of hemispherical form on the loweér
end of the valve stém adapted to be urged by theé stém
ontd the upper suiface of the valve seat to closé the
passageway through the said annulus, the léngth of said
pa’ssagéway through the opening in the annulus bemg
fiot over oné-quarter inch, and the distance bétwéen the
top of the said axial bore and the working level of the
molten métal being at least as muich as the valve stéem
travel in opening the valve,

2. An apparatus according to claim 1 in which a shut
off valve is provided on the end of the pipe ifiside the
meltmg pot.

3. An apparatus according t¢ claini 2 in which heating
meéans are provided for the pipé and valve assembly.
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