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This invention relates to the handling of molten metal 
and particularly relates to an apparatus for the delivery 
of successive predetermined amounts of a molten metal 
to a utilization device. 

Several apparatuses have been disclosed concerning the 
delivery of measured amounts of molten metal to a utiliza 
tion device. In general, these devices comprise one or 
more separate components, such as, for example, a valve 
component and pump component, connected to each other 
by conduits, the so-connected components in turn being 
attached to a delivery pipe. In addition, these appa 
ratuses are relatively complex, having usually a number 
of moving and close tolerance parts and irregular shapes. 

Because of these factors, malfunctions and break 
downs are frequent, and fabrication and assembly difficult, 
thus requiring a high level of maintainance, detailed con 
struction, and experienced operating personnel. In addi 
tion, a complex apparatus consisting of several individual 
components connected to one another by conduits and 
the like is understandably more difficult to install and to 
remove from the supply of molten metal in which it is 
partially or wholly submerged should the apparatus need 
repair or replacement. 
An object of the present invention is to provide an im 

proved, simple and economical apparatus for the delivery 
of a succession of predetermined substantially equal 
amounts of molten metal, to for example, the shot well 
amounts of molten metal to, for example, the shot well 
of a die casting machine. 
A related object is to provide such an apparatus hav 

ing a minimum of moving and close tolerance parts and 
a compact integrated pump-valve unit component which 
will require little maintenance and which will be readily 
removable as a unit from the supply of molten metal in 
which it is submerged. 

Another object of the invention is to provide an im 
proved apparatus for the delivery of molten metal which 
during operation will not cause turbulance in the pot con 
taining the supply of molten metal in which the appara 
tus is partially submerged. 
These and other objects and advantages will become 

apparent from the following detailed description when 
read in conjunction with the accompanying drawings de 
picting one embodiment of the invention wherein: 
FIGURE 1 is a side elevational view partially cut 

away and partly in section of an apparatus in accordance 
with the present invention. 
FIGURE 2 is plan view of the integrated pump-valve 

delivery unit of the apparatus of the present invention 
taken along line 2-2 of FIGURE 1. 
FIGURE 3 is a detailed fragmentary view in side ele 

vation showing a modification of the connection of the 
lip of the pot with the apparatus of the invention from 
that shown in FIGURE 1. 

Normally, the apparatus of the present invention is 
used in conjunction with a melting or supply pot con 
taining a supply of the molten metal intended to be dis 
pensed, the apparatus, primarily the integrated pump 
valve unit thereof, being at least partially submerged 
therein. In addition, the pot is normally equipped with 
a suitable means (not shown) to maintain the metal in 
said pot in a molten liquid state by the application of 
heat and may either be opened or closed at the top as 
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desired or required. An appropriate protective flux coV 
er or inert atmosphere on or immediately above said molt 
en metal in the pot may also be used depending on the 
nature of the molten metal in the pot. 

In general, the molten metal dispensing apparatus of 
this invention comprises an integrated submersible pump 
valve unit having an inlet and outlet means, a valve as 
sembly part and a centrifugal pump portion (including a 
drive shaft which extends out of said pump through the 
inlet means), support means for suspending the unit in 
a supply of molten metal, means to provide power for 
operating the pump portion of said unit, actuating means 
for opening and closing the valve assembly part of the 
integrated pump-valve unit, and, a delivery pipe to which 
the unit is attached at or near the outlet means provided 
in the pump-valve unit. 
With respect to the aforesaid integrated unit, the pump 

portion thereof comprises, in general, a rotatable impeller 
as the core element. The impeller is attached to a drive 
shaft and is surrounded by a pump casing which has an 
inlet and outlet for receiving and dispersing molten metal. 
The pump portion, in addition, serves to hold and position 
the below described valve seat of the valve assembly por 
tion. The drive shaft extends from the impeller, out of 
the pump casing, and through said inlet, thus through 
the valve seat, where it is attached at its other end to 
the powering means. The valve assembly part com 
prises, in general, a circular valve seat disposed around 
and spaced from the aforesaid drive shaft, and a movable 
rotatable valve head which is attached to the drive shaft 
immediately above the valve seat and is adapted to engage 
with the valve seat when the unit is not in operation. 
Thus, when the pump and drive shaft are not rotating, a 
substantially tight Seal will be made by the engagement 
of said valve seat and head, thereby preventing molten 
metal from entering the pump portion. A detailed de 
scription concerning the operation of the apparatus in ac 
cordance with the present invention follows hereinafter. . 

Referring now to the figures, one embodiment of the 
present invention is shown therein, the integrated pump 
valve unit 10 of the apparatus being suspended in a supply 
pot 11 containing molten metal 12 by a plurality of 
vertical supports 13 which are attached, as by welding, 
for example, to one or more horizontal cross members 4. 
These cross members are in turn attached, for example, 
by bolts 15 to the lip 16 of the supply pot. Alternatively, 
it has been found very convenient, particularly when it 
is desired to remove the entire apparatus from the pot, 
to attach the cross members 4 to the pot lip 16 by freely 
movable locators 17 such as shown in FIGURE 3. 
The aforesaid pump portion of the integrated unit 10 

of the present apparatus comprises a rotatable impeller 
18 which is coupled to the lower end of a vertical movable 
drive shaft 19 which extends upward through the pump 
casing, indicated generally by the numeral 48, above the 
level of the molten metal 12 where, at its upper end, it is 
preferably quick detachably coupled by means of the cou 
pling 20 to a powering means such as, for example, either 
an air or electric motor 21. The motor 25 is rigidly cou 
pled to a yoke plate 22 which in turn is attached at each 
end thereof to a vertically movable piston device 23 and 
23a. The devices 23 and 23a, when actuated, raise or 
lower the motor 21 and drive shaft 19 to open or close 
the valve head 36 on the valve seat 34, as will be dis 
cussed more fully below. Although the longitudinal axis 
of the drive shaft 19 and impeller 18 is shown as corre 
sponding to that of the pump casing, such correspondence 
is not critical and, therefore, the axis of the impeller 18 
and drive shaft 9 need not be coaxial with that of the 
pump-valve unit. - 

Surrounding the impeller 8 is a two-piece, essentially 
circular, rotary pump casing comprising an inverted cup 
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whereupon, the pump impeller is immediately rotated, 
not only to create enough pressure in the pump to main 
tain the head of molten metal in the pipe, but also to . 
force additional molten metal into the pipe whereby a 
like amount overflows by displacement into the shot well 
of the die casting machine. When the desired amount 
of molten metal has been dispensed to the shot well, the 
dual air pistons are again actuated this time to lower the 
powering means, thus lowering the drive shaft with the 
valve head attached, thereby closing the valve assembly, 
whereupon, the rotary action of the pump is ceased. 
Thereafter, the piston 52 of the shot well 50 is actuated 
to force the dispersed amount of molten metal therein 
into the die casting machine mold. After solidification 
of the dispersed amount of molten metal, the mold is 
opened and the cast piece ejected, followed by closing 
the mold, and actuating the air pistons upward again 
while practically simultaneously operating the impeller 
to dispense still another shot of molten metal into the 
shot well followed by closing the valve assembly and 
again operating the piston of the shot well to force the 
dispersed molten metal into the mold, thereby to make 
still another casting. The total operation is repeated 
in a rapid time-sequenced manner to produce the de 
sired number of cast pieces, 

In practice, the rotating action of the impeller should 
be commenced an instant previous to disengaging the valve 
head 36 from the seat 34 in order to maintain the desired 
level 45 of molten metal in the delivery pipe. Converse 
ly, impeller rotation should be continued an instant after 
the engagement of said valve head and seat for the same 

aSO 
Inasmuch as both the valve seat 34 and valve head 36 

are probably subjected to an increased rate of wear due 
to the fact that in operation the valve head will rotate 
slightly while in contact with the seat 34, both when open 
ing the valve assembly and closing it, at least the mating 
surfaces of these two parts should preferably be Stellite 
coated, for example, to prolong the operable life of the 
valve assembly. Such a Stellite coating also serves to re 
duce deformation of these parts upon impact with each 
other. 
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Due to the compactness of the apparatus of the present 
invention and since it has comparatively few moving and 
close tolerance parts, repair thereof, or a complete re 
placement, is easily effected without a time consuming 
and involved procedure. w 
For ease in accomplishing temperature determinations, 

for example, in the integral pump-valve unit 10 of the 
present invention, one of the vertical support members 
13 may be built with a hollow core so that the wire of a 
thermocouple 47 may be inserted therein and connected 
to said integral unit to record temperatures. However, 
other sensory devices and leads may also be employed. 
The materials of construction to be employed in the 

parts of the apparatus which are to contact molten metal 
Such as, for example, the pump casing of the integral unit, 
vertical supports, and delivery pipe, are those which will 
be durable in the presence of the molten metal intended 
to be handled and which are resistant to erosion and cor 
rosion. When employing molten magnesium, for in 
stance, mild steel or, preferably, the high temperature 
chrome steels such as, for example, 430 stainless are 
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satisfactory for all surfaces which are to contact said 
molten magnesium. The drive shaft on the other hand 
should be constructed of the aforementioned tool steel 
for proper strength. 

It should be understood that various changes and modi 
fications can be made in the apparatus of the present 
invention without departing from the substance and scope 
thereof, and it is further understood that the present in 
vention is not limited to the embodiment thereof as shown 
in the appended drawings. 

I claim: 
1. An apparatus for the delivery of molten metal to a 

utilization device which comprises a submersible inte 
grated pump-valve unit having a pump assembly portion, 
said pump assembly portion including a drive shaft hav 
ing an upper end and a lower end, an impeller, said im 
peller having the same longitudinal axis as said drive 
shaft and being coupled to said drive shaft, a pump cas 
ing having a top section, bottom section, and side walls, 
said casing Surrounding said impeller and having sufficient 
depth to permit substantial vertical movement of the im 
peller in conjunction with the drive shaft, said casing hav 
ing an inlet bore means in said top section, said drive 
shaft extending through said inlet bore, and an outlet 
bore extending through said side wall, a valve assembly 
part, said valve assembly part including a valve seat dis 
posed in said inlet bore and a valve head, said valve head 
Surrounding and being rigidly coupled to said drive shaft; 
Supporting means to suspend the apparatus in the molten 
metal to be dispensed; powering means to provide rotary 
power for the pump portion; actuating means for raising 
and lowering said drive shaft whereby said valve assem 
bly portion is opened and closed; and a delivery pipe 
attached to the pump casing at said outlet bore. 

2. The apparatus of claim 1 wherein, the longitudinal 
axis of the pump casing and inlet bore corresponds to 
that of the impeller and drive shaft. 

3. The apparatus of claim 1 wherein, the mating sur 
faces of both the valve head and seat are provided with a 
Stellite coating. 

4. The apparatus of claim 1 wherein, the valve seat is 
Symmetrically disposed around and spaced from the drive 
shaft and held by a friction fit on a recessed edge in the 
inlet bore. 

5. The apparatus of claim 1 wherein, the powering 
means and actuating means are coordinated by way of a 
timing means such that a succession of predetermined 
amounts of molten metal can be dispersed and delivered 
to a utilization device. 

6. The apparatus of claim 1 wherein, both the impeller 
and powering means are quick detachably coupled to the 
drive shaft, 
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